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ABSTRACT 
 

 
Past research has shown that social rejection predicts a wide range of psychological problems, 
including the development of depression, anxiety, and aggressive behavior. In addition, 
rejection by others appears to maintain and exacerbate depressive symptoms for depressed 
individuals. Laboratory studies examining self-reports of negative affect and distress following 
social rejection, however, have reported inconsistent results. Furthermore, the mechanisms by 
which social rejection by peers causes depression and other psychological problems are 
currently unknown. This study therefore measured salivary cortisol before and after a social 
rejection/acceptance manipulation to objectively assess the psychological distress experienced 
subsequent to peer rejection. Specifically, this research aimed to 1) establish if salivary cortisol 
was elevated significantly in response to social rejection, and 2) ascertain if individual factors, 
such as gender, current depressive symptoms, defensiveness, self-esteem, self-enhancement, 
rejection sensitivity, the coping strategy employed following social rejection, social anxiety, fear 
of negative evaluation, and perceived belonging, moderated the relationship between social 
rejection and salivary cortisol. Results indicated that socially rejected participants exhibited 
significantly higher salivary cortisol concentrations than socially accepted and control 
participants following the social rejection/acceptance manipulation. Consistent with these 
results, rejected participants also reported significantly more negative and less positive affect 
than accepted and control participants immediately after the social rejection/acceptance 
manipulation. Defensiveness (or social desirability) moderated the relationship between social 
rejection and salivary cortisol, where rejected participants high in defensiveness/social 
desirability exhibited significantly lower salivary cortisol than rejected participants low in 
defensiveness/social desirability subsequent to the social rejection/acceptance manipulation. 
Defensiveness/social desirability did not, however, predict self-reported positive or negative 
affect following peer rejection. Self-reported depressive symptoms did not moderate the 
relationship between social rejection and salivary cortisol, but did interact with group assignment 
in predicting self-reported negative affect after peer rejection. This paper discusses the 
importance of these findings and future research directions.
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INTRODUCTION 
 
 

Baumeister and Leary (1995) state that humans have demonstrated an inherent need to 
belong, as evidenced through the “pervasive drive to form and maintain at least a minimum 
quantity of lasting, positive, and significant interpersonal relationships” (p. 497). This 
belongingness motive appears to have an evolutionary basis, in that forming and maintaining 
social bonds would have conferred both survival and reproductive benefits (Baumeister & Leary, 
1995). Even today, people need others to care for them when they are very young, sick or 
injured, and elderly. Those with strong social support networks are less likely to suffer from 
psychological disorders (Joiner, 1997), and among those with psychological disorders, a strong 
social support network is associated with less severe symptoms and better recovery rates (de 
Groot, 2002; Hann et al., 2002; Michael, Berkman, Colditz, Holmes, & Kawachi, 2002). Even 
those with cancer and other health-related disorders are more likely to survive if they have a 
strong social support network (de Groot, 2002; Kiecolt-Glaser, 1999; Michael et al., 2002; 
Turner-Cobb, Sephton, Koopman, Blake-Mortimer, & Spiegel, 2000). 
 
 

Social Rejection and Distress 
 
 

 Because of the motivation to form and maintain social bonds, threats to this need should 
result in distress and pain (Baumeister & Leary, 1995; Baumeister & Tice, 1990; Leary, 1990, 
2001; Leary, Koch, & Hechenbleikner, 2001; Williams & Zadro, 2001). Indeed, a recent fMRI 
study showed that the same areas of the brain activated when one experiences physical pain 
(anterior cingulate cortex and right ventral prefrontal cortex) are also activated when one 
experiences social rejection (Eisenberger, Lieberman, & Williams, 2003). In addition, several 
studies have shown that exclusion or rejection by peers often predicts the development of 
depression or aggressive behavior (Bell-Dolan, Foster, & Christopher, 1995; Kupersmidt & 
Patterson, 1991; Leary, Kowalski, Smith, & Phillips, 2003; Nezlek, Kowalski, Leary, Blevins, & 
Holgate, 1997; Nolan, Flynn, & Garber, 2003; Reinherz, Giaconia, Hauf, Wasserman, & 
Paradis, 2000), and empirical research has demonstrated that rejection by others maintains and 
exacerbates depressive symptoms for dysphoric or depressed individuals (Joiner, 1999; Joiner, 
Metalsky, Katz, & Beach, 1999). Recent laboratory studies, employing various self-report 
measures of distress, however, have not reliably demonstrated the experience of distress or 
negative affect following social rejection (Baumeister, Twenge, & Nuss, 2002; Bourgeois & 
Leary, 2001; Buckley, Winkel, & Leary, 2004; Murray, Rose, Bellavia, Holmes, & Kusche, 2002; 
Twenge, Baumeister, Tice, & Stucke, 2001; Twenge, Catanese, & Baumeister, 2002, 2003). 
      There are several possible reasons for these inconsistencies. One possibility is that 
rejection by others is not upsetting. This is unlikely, however, as several studies have shown 
that social rejection leads to various self-defeating behaviors, a reduction in prosocial behaviors, 
and aggression (see Blackhart, Baumeister, & Twenge, 2006), and that, as mentioned above, 
rejection by peers often predicts aggression and depression (Bell-Dolan et al., 1995; Kupersmidt 
& Patterson, 1991; Leary et al., 2003; Nezlek et al., 1997; Nolan et al., 2003; Reinherz et al., 
2002). Other possibilities include (a) people may not want to admit feelings of distress following 
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rejection, (b) distress and/or negative affect may not be perceived until some time after rejection 
has taken place, (c) people may engage in self-deception or denial following rejection, and/or 
(d) social rejection may lead to emotional numbness. For instance, in support of this last 
possibility, Twenge and her colleagues (2003) found that while participants did not report 
distress or negative affect following social rejection, they were less likely to recognize emotional 
words (negative or positive) during an implicit mood task. The lack of self-reported distress 
following social rejection might be due, then, to participants attempting to shut down their 
emotions as a way to deal with social rejection.  

Whether the lack of self-reported distress following social rejection is due to a delayed 
reaction, denial, or emotional numbness, if the hypothesis that social rejection causes 
psychological distress is correct, self-report measures appear to be insensitive in detecting 
distress or negative affect following social rejection. For this reason, salivary cortisol was 
assessed before and after a social rejection/acceptance manipulation as an objective 
measurement of psychological distress in conjunction with self-report measures of distress and 
negative affect.  
      Cortisol, a glucocorticoid hormone secreted by the adrenal gland into the human 
bloodstream (Lovallo & Thomas, 2000), provides a reliable and valid assessment of 
psychological distress, especially when distress arises from a social-evaluative threat 
(Dickerson & Kemeny, 2004). In fact, several empirical studies have reported elevated salivary 
cortisol secretion in response to stressful events, distress, and negative affect, both acute and 
chronic (see Dickerson & Kemeny, 2004; Erickson, Drevets, & Schulkin, 2003; Lovallo & 
Thomas, 2000). Regarded as the “stress hormone,” cortisol is elevated in individuals under 
duress to facilitate physiological and cognitive responses to stressful situations (Erickson et al., 
2003) and to exert regulatory control over stress-related processes that might otherwise be 
harmful (Lovallo & Thomas, 2000). Cortisol freely crosses the blood-brain barrier (Lovallo & 
Thomas, 2000), and within the brain is involved in the regulation of various neuropeptide 
systems (e.g., neuropeptide Y) and neurotransmitter systems (e.g., serotonin, norepinephrine, 
dopamine, acetylcholine, glutamate), and may also influence the production of emotional and 
social behaviors (e.g., attachment, temperament, mood; see Erickson et al., 2003). By 
assessing salivary cortisol concentrations before and after social rejection, an objective 
measure of distress was obtained following social rejection by peers that supplemented self-
report measures of negative affect and distress.  
        
 

Putative Dissociation Between Salivary Cortisol and Self-Reported Distress 
 
 

 Periodic elevations in salivary cortisol may be adaptive for human beings in everyday 
life. For instance, Reuter (2002) found that the administration of cortisol ameliorated emotional 
states after exposure to a stressor. Activation of the hypothalamic-pituitary-adrenal (HPA) axis 
may therefore be beneficial in dampening or ameliorating emotional responses when stressors 
are encountered. As a result, elevated salivary cortisol may promote resilience to environmental 
and emotional adversity (Kirschbaum & Hellhammer, 2000; Lovallo & Thomas, 2000). If salivary 
cortisol increases following social rejection, this elevation in cortisol may dampen a negative 
emotional response to being socially rejected, helping the individual cope with the rejection and 
move on. For this reason, it is suggested that rejection by others, although possibly resulting in 
significant increases in salivary cortisol, may not result in increases in self-reports of negative 
affect and distress. It should be kept in mind, however, that this possible dissociation between 
self-reported negative affect and salivary cortisol following social rejection by peers might also 
be due to defensiveness/denial or a delayed emotional reaction to peer rejection. Therefore, 
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both of these possibilities were assessed as possible causes of the potential dissociation 
between self-reported affect and salivary cortisol. 
 
 

Possible Moderators between Social Rejection and Salivary Cortisol 
 
 

 Previous research has indicated that several variables often moderate the relationship 
between social rejection and the affective, cognitive, and/or behavioral responses to social 
rejection (see Kelly, 2001). It is therefore believed that many of these same variables, such as 
gender, current depressive symptoms, defensiveness or denial, self-esteem, self-enhancement, 
rejection sensitivity, the coping strategy employed following social rejection, social anxiety, fear 
of negative evaluation, and perceived belonging, may significantly moderate the relationship 
between peer rejection and salivary cortisol. These individual factors were therefore examined 
as possible moderators in the current study. 
 Given the putative dissociation between self-reported affect and salivary cortisol 
secretion following social rejection (see above), the possibility that a potential lack of self-
reported distress and negative affect following social rejection is due to defensiveness or denial 
was explored. Although recent research employing implicit mood measures has suggested that 
emotional numbness follows social rejection (Twenge et al., 2003), which may explain such a 
dissociation, defensiveness was examined as a possible moderator in the relationship between 
social rejection and salivary cortisol / self-reported affect.  
 Previous research has indicated that individuals with a repressive/defensive coping style 
tend to deny the experience of distress and negative affect in stressful situations (Jamner & 
Schwartz, 1986). They typically avoid negative affect and threatening cognitions, and report 
using distraction strategies when confronted with negative stressors (Myers, 1998). In fact, 
these individuals seemingly cope very well with stress and negative emotion, appear to be well 
adjusted, report little anxiety, depression, or hostility, and do not report having many stressors in 
their lives (Jamner & Leigh, 1999).  
 While high defensive individuals thus appear to be protected from mental illness, those 
high in defensiveness typically exhibit heightened physiological reactions to stressors (see 
Schwartz, 1990, for a review) and reduced immunocompetence (Esterling, Antoni, Kumar, & 
Schneiderman, 1993; Jamner & Leigh, 1999; Jamner, Schwartz, & Leigh, 1988). High defensive 
individuals also demonstrate higher basal cortisol concentrations (Brody et al., 2000; Brown et 
al., 1996; Frecska et al., 1988) and exhibit significantly greater increases in cortisol and ACTH 
following a social evaluative stressor (a public speaking task; al’Absi, Bongard, & Lovallo, 2000) 
than low defensive individuals. These findings support the defensive neuroticism hypothesis 
(see Eysenck, 1994), as well as Shedler’s illusion of mental health hypothesis (see Shedler, 
Mayman, & Manis, 1993), both of which assert that high defensive individuals engage in a self-
deceptive suppression of negative information, and that this defensive denial of distress has 
physiological costs. Thus, high defensive persons may have increased autonomic reactivity and 
an overactive stress system, causing elevated HPA axis activity as well as an increased 
incidence of physical illness. 
 As a result of these previous findings, it is expected that high defensive individuals, while 
reporting less negative and more positive affect than low defensive individuals, will exhibit 
higher salivary cortisol concentrations following social rejection by their peers than low 
defensive participants. If this hypothesis is supported, this could explain, in part, any 
dissociation apparent between self-reported affect and salivary cortisol secretion subsequent to 
social rejection. 
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Salivary Cortisol and Social Rejection 
 
 

  To date, two published studies have examined salivary cortisol responses to social 
rejection. One study collected multiple salivary cortisol samples from preschool children 
nominated by their peers in the classroom as “liked” and “disliked” (Gunnar, Sebanc, Tout, 
Donzella, & van Dulmen, 2003). Boys and girls with a low number of “liked” nominations and a 
high number of “disliked” nominations by their peers (socially rejected children) exhibited, on 
average, significantly higher salivary cortisol than children in the other groups. Another study 
(Stroud, Salovey, & Epel, 2002) measured salivary cortisol during and after a social exclusion 
manipulation. Adult participants interacted with two same-sex experimental confederates, and 
the confederates slowly excluded participants from conversation verbally and non-verbally. 
Social exclusion led to significant increases in salivary cortisol for women, but not for men. Two 
additional, currently unpublished studies reported similar findings. Ford and Collins (2006) found 
that low self-esteem participants exhibited a significant increase in salivary cortisol following 
social rejection by a potential romantic partner, and Slatcher, Mehta, & Josephs (2006) found 
increased salivary cortisol in males following rejection by a potential dating partner.  
 
 

Goals of the Current Study and Hypotheses 
 
 

Determine whether social rejection significantly increases salivary cortisol secretion 
  
 As salivary cortisol is a reliable and valid indicator of psychological distress, this study 
aimed to test the hypothesis that social rejection causes elevations in salivary cortisol secretion 
and, therefore, psychological distress. A radioimmunoassay technique was used to measure 
salivary cortisol in socially rejected, socially accepted, and control participants exposed to a 
social rejection/acceptance manipulation. It was hypothesized that salivary cortisol would be 
elevated in rejected participants relative to accepted and control participants.  
 
Determine whether individual differences moderate the relationship between social rejection and 
salivary cortisol 
 
 It is believed that several factors may moderate the relationship between social rejection 
by peers and salivary cortisol. These factors, which include gender, depressive symptoms, 
defensiveness, self-esteem, self-enhancement, rejection sensitivity, the coping strategy 
employed (specifically, depressive rumination versus distraction), social anxiety, fear of negative 
evaluation, and perceived belonging, were therefore tested as possible moderators in the 
relationship between social rejection and salivary cortisol. 
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RESEARCH DESIGN AND METHOD 
 
 

General Methods 
 
 

Participants 
 
 289 male (n = 154) and female (n = 135) participants, ranging in age from 17-27 (M = 
19.0, SD = 1.35), were recruited from the general psychology participant pool at Florida State 
University. Within this participant sample, 82.0% were Caucasian/White, 11.8% were African 
American/Black, 2.4% were Asian or Pacific Islander, <.01% were American Indian or Alaskan 
Native, <.01% other, and 2.8% of participants did not report their race; 79.5% of the participants 
were non-Hispanic/Latino, 9.0% were Hispanic or Latino, and 11.4% did not report their 
ethnicity.  
 
Personality Questionnaires  
 
 Participants completed several questionnaires, including a demographics questionnaire 
(assessing age, gender, race, and ethnicity), the Beck Depression Inventory (BDI; Beck, Steer, 
& Garbin, 1988; Beck, Ward, Mendelson, Mock, & Erbaugh, 1961; a measurement of self-
reported depressive symptoms), the Marlowe-Crowne Social Desirability Scale (MCSDS; 
Crowne & Marlowe, 19641) and the Taylor Manifest Anxiety Scale (TMAS; Taylor, 1953), the 
Rosenberg Self-Esteem Scale (Rosenberg, 1979), the Rejection Sensitivity Questionnaire 
(Downey & Feldman, 1996), the How I See Myself questionnaire (a measure of self-
enhancement; Taylor & Gollwitzer, 1995), the Need to Belong scale (Leary, Kelly, Cottrell, & 
Schreindorfer, 2005), the Interpersonal Needs Questionnaire (a measure of perceived 
belongingness and burdensomeness; Van Orden, Lynam, Hollar, & Joiner, in press), the 

                                                 
1 
Originally, the MCSDS was designed to measure socially desirable responding, which was defined by 

Crowne and Marlowe (1960) as “the need for subjects to obtain approval by responding in a culturally 
appropriate and acceptable manner” (p. 353). Weinberger, Schwartz, and Davidson (1979) asserted, 
however, that evidence from several studies showed that the MCSDS did not measure the construct it 
was thought to measure (the tendency to answer questions in a socially desirable direction), and also 
stated that Crowne and Marlowe (1964) found substantial evidence that the MCSDS measured 
defensiveness, affect inhibition, and protection of self-esteem. In their 1979 study, Weinberger and his 
colleagues used the MCSDS, along with the TMAS, as a measure of repressive/defensive coping, 
dividing participants into four distinct categories: true repressors (high defensive/low anxious), high 
defensive/high anxious (sometimes referred to as failed repressors; see Schwartz, 1990), low 
defensive/low anxious, and low defensive/high anxious. Since the publication of that study, several other 
researchers have employed the MCSDS and TMAS together as a measure of repressive/defensive 
coping. Schwartz (1990) states, however, that high scores on the MCSDS are open to two different 
interpretations; either high social desirability/impression management, or high repressive/defensive 
coping/self-deception. Although debate still exists as to whether the MCSDS measures social desirability 
or defensiveness, the MCSDS (along with the TMAS) was initially employed in the current study as a 
measurement of defensiveness or self-deception.  
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Response Styles Questionnaire (assessing the coping strategies employed after negative 
events occur, including depressive rumination, distraction, problem-solving, and dangerous 
activities; Nolen-Hoeksema, Morrow, & Fredrickson, 1993), the Fear of Negative Evaluation 
Scale (Watson & Friend, 1969), and the Liebowitz Social Anxiety Scale (Liebowitz, 1987). 
These questionnaires were included as these variables may account for individual differences in 
affective and/or neuroendocrine responses to social rejection. Additionally, participants 
completed the Leary Mood Measure (LMM; Buckley et al., 2004) to assess positive and 
negative affect when they first arrived at the laboratory and when each salivary cortisol sample 
was collected. The LMM measures positive and negative affect using 20 mood descriptors 
(delighted, nervous, depressed, wounded, down, angry, anxious, pleased, sad, irritated, happy, 
tense, uneasy, hurt, dejected, annoyed, injured, cheerful, mad, pained) on a 1-7 Likert-type 
scale (1 = not at all, 7 = extremely). In addition, feelings of distress were also assessed on this 
same scale. 
 
Short Health Form 
 
 Participants were required to complete a short health form to determine whether they 
engaged in any behaviors that could affect salivary cortisol secretion. Participants were asked 
when and what they last ate/drank, if they consumed any alcohol or caffeine in the past 24 h, if 
they exercised or engaged in any strenuous physical activity in the past 24 h, if they use any 
products containing tobacco and/or nicotine (e.g., cigarettes, smokeless tobacco, nicotine patch 
or gum), and if yes when they last used this product, if they were taking any medications at the 
time, and if yes what medications they were taking, and if they had experienced any illness in 
the past 48 h. Females were asked if they were on birth control, if they were on their menstrual 
period at that time, when the first day of their last menstrual cycle was, and if they were 
pregnant. Any participants that used tobacco or nicotine less than one hour prior to their 
scheduled session, ate or drank anything other than water less than 2 h prior to their scheduled 
session, ingested caffeine or alcohol or engaged in strenuous physical activity/exercise less 
than 24 h prior to their scheduled session, who were taking Prednisone (a prescription steroid 
medication), or who were pregnant were not allowed to participate in session 2 of the study (see 
below for rationale). 
 
Salivary Cortisol Measures 
 
 Salivary cortisol provides a reliable and valid assessment of psychological distress, 
especially when distress arises from a social-evaluative threat (Dickerson & Kemeny, 2004).2 In 

                                                 
2 While other physiological measurements can be used to detect distress and/or negative affect, such as 
heart rate (HR), blood pressure (BP), or skin conductance (SC), salivary cortisol is a more specific 
measure of distress and negative affect, increasing in response to psychological distress. In addition, 
other studies have shown salivary cortisol to be a reliable index of the experience of distress specifically 
in response to social rejection (e.g., Gunnar et al., 2003; Stroud et al., 2002). Like salivary cortisol, HR, 
BP, and SC increase in response to distress, but are elevated in response to the experience of other 
emotional states as well, such as arousal or activation (negatively or positively valenced; see Bradley, 
2000; Dawson, Schell, & Filion, 2000; Vrana & Rollock, 2002). Participants in both the rejected and 
accepted groups could therefore demonstrate significant increases in HR, BP, and SC following the social 
rejection/acceptance manipulation, as feedback received in both conditions might be arousing. For this 
reason, it was believed that the physiological responses of rejected and accepted participants would be 
similar, causing an inability to differentiate responses between participants in each group or to specifically 
detect the experience of distress and/or negative affect in the socially rejected group using HR, BP, 
and/or SC. Consistent with this prediction, a recent study measuring HR and BP following a social 
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addition, salivary cortisol has been shown to be a reliable, non-invasive method of assessing 
plasma cortisol concentrations. It has the advantage of being less invasive than blood sampling 
(which can itself lead to significant HPA activation), less expensive, and less difficult to collect, 
especially when obtaining multiple samples from participants before and after exposure to 
stressful situations (Kirschbaum & Hellhammer, 2000). In addition, salivary cortisol has the 
advantage of measuring plasma free cortisol, the more biologically active form of plasma 
cortisol and a better measure of adrenal cortical function than serum cortisol (linear correlations 
between “free” cortisol in saliva and blood are approximately .90; Elkins, 1990; Kirschbaum & 
Hellhammer, 1989). Furthermore, salivary cortisol is not affected by saliva flow rates 
(Kirschbaum & Hellhammer, 2000).  
      Saliva samples collected from participants during session 2 were stored until assayed in 
a –20ºC research freezer located in a locked research laboratory. Samples were stored for no 
longer than 60 days (as recommended by Kirschbaum & Hellhammer, 1994) before being 
assayed. Although previous research has shown that saliva samples can be stored at room 
temperature up to 30 days without alterations to salivary cortisol concentrations (Kirschbaum & 
Hellhammer, 1994), saliva samples were moved to the freezer at the end of each day.  
     After thawing saliva samples at room temperature, samples were centrifuged at 3500 
rpm for approximately 10 min until there was clear separation between the supernatant and 
precipitant. Two 500 µl aliquots of supernatant for each sample (i.e., duplicates) were pipetted 
into clean plastic vials for cortisol analysis. The RIA procedure was conducted using 
commercially available solid-phase RIA kits from Diagnostics Products Corporation (Coat-A-
Count® Cortisol kit) to measure free cortisol (µg/dL) in the saliva samples. This is a 
conventional approach for assaying child and adult hormone samples (Kirschbaum & 
Hellhammer, 2000). Any sample with an intra-assay coefficient of variation above 10% was re-
assayed (enough saliva was collected from each participant to allow for this).  
 
 

Experimental Design 
 
 

Session 1—Collect Background Information 
 
 In the first 60 min session, participants completed personality questionnaires (see 
above) while listening to classical music. The purpose of session 1 was to collect background 
information from each participant as well as to familiarize participants with the laboratory setting 
in order to reduce the anxiety they experienced when arriving at the laboratory for session 2. At 
the conclusion of session 1, participants were given a list of instructions to follow prior to arriving 
for session 2 (they also received an E-mail reminder two days prior to session 2). Participants 
were asked to refrain from a) consuming alcohol or caffeine, and from engaging in strenuous 
physical activity or exercise, for 24 h, b) eating or drinking anything (except water) for 2 h, and 
c) using any products containing tobacco or nicotine (e.g., cigarettes, smokeless tobacco) for at 
least 1 h prior to the scheduled session, as salivary cortisol has been found to peak following 
each of these activities (Kirschbaum & Hellhammer, 1989, 1994). Any participants who were 
taking Prednisone (a prescription steroid medication) or who were pregnant were not allowed to 
participate as both can elevate basal salivary cortisol concentrations (Kirschbaum & 
Hellhammer, 2000). 
 
 

                                                                                                                                                             

rejection manipulation found no significant differences between rejected and accepted participants on 
either measure (Lee, Twenge, & Gallo, 2006). 
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Session 2—Social Rejection/Acceptance Manipulation 
 
 One week after session 1 took place, participants came back to the laboratory for 
session 2. Although the social rejection/acceptance manipulation occurred in groups of 4-6, 
participants began session 2 in separate rooms (they were assigned to the same rooms in the 
laboratory they were in for session 1). To maximize the likelihood that observed cortisol 
elevations were task dependent, all experimental sessions were scheduled at 3:00 p.m. as 
salivary cortisol stabilizes during the afternoon and early evening hours (Erickson et al., 2003; 
Kirschbaum & Hellhammer, 2000; Kirschbaum et al., 1995; Vedhara et al., 2003). Because 
salivary cortisol peaks in the early morning (Erickson et al., 2003; Kirschbaum & Hellhammer, 
2000; Vedhara et al., 2003), collecting cortisol samples in the morning could introduce error 
variance in salivary cortisol, potentially masking any differences in cortisol secretion that may 
have been evident after stimulation.  
      Participants first read and signed the consent form and then completed the short health 
form. Participants eligible to participate in session 2 next completed the LMM and BDI, and 
engaged in a 20-minute relaxation session. During the relaxation session, participants listened 
to soft classical music while reading a travel magazine. The relaxation session was designed to 
ensure accurate measurement of basal cortisol concentrations. This was a necessary step as 1) 
participants often experience a great deal of anxiety upon entering the laboratory environment, 
and 2) most participants had to walk a good distance across campus to arrive at the laboratory. 
Thus, the relaxation session was meant to help participants rest and relax before the baseline 
saliva samples were collected, ensuring that baseline salivary cortisol measurements 
represented an accurate measure of typical basal salivary cortisol for each participant. This 
protocol has been used previously in similar studies (Nejtek, 2002; Stroud et al., 2002). 
Participants were also given a cold cup of water at the beginning of the relaxation session, 
which accomplished two purposes. First, participants were instructed to rinse their mouths with 
the water 15 min prior to providing the first saliva sample. Second, the cold water helped cool 
participants down as being in a warm environment, which is common in Florida, can increase 
salivary cortisol (Kirschbaum & Hellhammer, 1994). 
      Following the relaxation session, participants again completed the LMM as a 
manipulation check (to ensure participants were calm and relaxed) and provided the first saliva 
sample. Participants were asked to deposit approximately 4 mm of saliva (i.e., enough to 
process each sample in duplicate) into a plastic scintillation vial that was marked accordingly. 
Participants were then escorted to a larger room by the experimenter to engage in the social 
rejection/acceptance manipulation. This experimental manipulation is well-established within our 
laboratory and has been employed in numerous laboratory experiments (e.g., Twenge et al., 
2001, 2003; Twenge & Campbell, 2003). Groups of 4-6 same-sex participants engaged in a 15 
min group interaction session. They were given topics of discussion (Sedikides, Campbell, 
Reeder, & Elliot, 1999) to help get conversation started and to limit topics of discussion. At the 
conclusion of the group interaction session, participants were told they would be paired up with 
one other person from the group to complete a task together. They were informed that they 
could not choose to work with anyone they knew prior to the experiment (e.g., friends, 
roommates), but that we were interested in forming pairs of people who liked and respected 
each other. Group members were then instructed to list the two group members they most 
wanted to work with on a choice of partner form. They were also informed that they would be 
paired up with one of the two people they listed. Each participant was then escorted to separate 
rooms to complete the choice of partner form. After the forms were collected and participants 
waited for 2-3 min, participants were told that either 1) they would have to complete the next 
task alone because no one chose to work with them (rejected condition, n = 90), 2) they would 
have to complete the next task alone because everyone chose to work with them and we could 
not have such a large group working together on the task (accepted condition, n = 76), or 3) 
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the experimenter accidentally assigned them to the wrong condition and they were supposed to 
complete the next task alone (control condition, n = 123).  
 After participants engaged in the group discussion, chose their potential partners, and 
received feedback consistent with their group assignment (rejected, accepted, or control), 
participants then completed the LMM and provided the second saliva sample. Participants 
remained in the lab for 60 min following the social rejection/acceptance manipulation. During 
this time, they completed filler tasks designed not to interfere with salivary cortisol (filling out 
questionnaires, coloring). The third, fourth, fifth, and sixth salivary cortisol samples were 
collected 15 min, 30 min, 45 min, and 60 min after receiving feedback consistent with their 
group assignment, respectively, and participants completed the LMM when each saliva sample 
was collected.  
      Subsequent to providing the experimenter with the sixth saliva sample, participants 
completed a manipulation check questionnaire to ensure the social rejection/acceptance 
manipulation was believable and that participants were not suspicious of the experimental 
manipulation. The questionnaire included the following questions: 1) “In your own words, what 
was the present study about?” 2) “Did you believe, at any time, that the experiment dealt with 
anything other than what the experimenter had described to you? If so, what?” 3) “Did this affect 
your behavior in any way? If yes, how?” Any participant who stated they did not believe the 
feedback given to them (consistent with group assignment) or who believed the study was about 
rejection or acceptance by others was eliminated from further analyses. Participants were then 
debriefed (told the true nature of the experiment) and given an opportunity to ask questions. 
Great care was taken to ensure that participants understood the other participants did not reject 
them and the information they were given by the experimenter was based on random 
assignment and had nothing to do with them personally.  
      After being debriefed, all participants completed a self-affirmation task to ensure they 
were not upset when they left the study and were in a similar emotional state as when they 
arrived at the laboratory. The self-affirmation task asked participants to rank 12 characteristics 
and values (artistic skills/appreciation, sense of humor, relations with family/friends, spontaneity, 
social skills, athletics, music ability/appreciation, neatness, physical attractiveness, creativity, 
business/managerial skills, romantic values) from most important to least important, and then 
asked them write about why the top ranked characteristic was important to them and a time it 
played an important role in their lives. This self-affirmation task has been shown to increase 
positive mood and decrease negative mood after receiving negative self-threatening information 
(Koole, Smeets, van Knippenberg, & Dijksterhuis, 1999; Liu & Steele, 1986). Participants were 
also given a candy bar and completed the LMM to ensure they were not upset when they left 
the study and were in a similar emotional state as when they first arrived at the laboratory. 
 
 

Statistical Design & Analysis 
 
 

Hypotheses 
 
 Two hypotheses were examined: 1) Participants in the socially rejected condition would 
exhibit significant increases in salivary cortisol following the social rejection/acceptance 
manipulation relative to those in the socially accepted and control conditions. Because salivary 
cortisol typically reaches a peak approximately 20-30 min after the onset of a stressor, with 
maximal salivary cortisol concentrations emerging 10-30 min after stress cessation (Kirschbaum 
& Hellhammer, 2000), it was expected that salivary cortisol would peak approximately 30 min 
subsequent to the social rejection/acceptance manipulation for those in the rejected condition. 
2) Factors such as gender, depressive symptoms, defensiveness, self-esteem, self-
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enhancement, rejection sensitivity, the coping strategy employed (depressive rumination, 
distraction), social anxiety, fear of negative evaluation, and perceived belonging may moderate 
the relationship between social rejection and salivary cortisol. 
 
Statistical Analyses 
 
 Responses on the manipulation check questionnaire were first assessed. A total 16 
participants (9 men, 7 women; 9 rejected, 5 accepted, and 2 control) stated that they either did 
not believe the feedback given to them (consistent with group assignment) by the experimenter 
or believed the study was about reactions to social rejection or acceptance. The data collected 
from these participants were therefore eliminated from further analyses.  
 All data were next examined for outliers, missing data, skewness, and kurtosis. Outliers 
were defined as any score two interquartile ranges above or below the median for that variable. 
Outliers determined not to be a true representation of the distribution were brought to the upper 
or lower criterion. Missing data determined to be missing at random were handled through 
regression-based imputation. Skewed distributions were square root (for moderately skewed 
distributions) or log (for severely skewed distributions) transformed for normality. 
 After the data were examined for outliers, 51 participants (42 men, 9 women; 11 
rejected, 15 accepted, and 25 control) had a baseline salivary cortisol concentration well above 
the median plus two interquartile ranges (0.28 µg/dL and above). As an unusually high baseline 
salivary cortisol concentration can potentially mask any differences in salivary cortisol secretion 
that may be evident after stimulation, those participants with baseline salivary cortisol 
concentrations determined to be outliers were eliminated from further statistical analyses. A total 
of 63 participants (four of the participants guessing the hypothesis also had baseline salivary 
cortisol concentrations above 0.28 µg/dL) were therefore eliminated from statistical analyses. 
Data from the remaining 226 participants, however, provided sufficient power in testing the 
hypotheses as initial power analyses indicated that 168 participants were needed for power to 
equal to .80. 
      Next, means and standard deviations were calculated for all variables, and zero order 
correlations between salivary cortisol at the six assessment points, self-reported affect at all six 
time points, and all other variables across all participants were assessed. Two 2x3x6 ANOVAs 
were conducted with Time (baseline, immediately following the social rejection/acceptance 
manipulation, and 15 min, 30 min, 45 min, and 60 min after receiving feedback consistent with 
group assignment) as the within subjects variable, Group (rejected, accepted, or control) and 
Gender as between subjects factors, and self-reported positive affect and negative affect as the 
dependent variables.  
 A 2x3x6 ANOVA was also conducted with Time (baseline, immediately after the social 
rejection/acceptance manipulation, and 15 min, 30 min, 45 min, and 60 min after receiving 
feedback consistent with group assignment) as the repeated measures factor, Group (rejected, 
accepted, or control) and Gender as between subjects factors, and salivary cortisol (µg/dL) as 
the dependent variable. For each ANOVA involving the within-subjects factor Time, the 
Greenhouse-Geisser adjusted values were used to determine statistical significance of the 
results in order to correct for violations of the homogeneity of treatment differences variances 
assumption (Maxwell & Delaney, 2004). Follow-up tests for significant main effects and 
interactions were conducted and Bonferroni corrected. In addition, effect sizes (ω2; see Olejnik 

& Algina, 2000) were calculated for each significant effect. Bonferroni corrected 95% confidence 
interval (CI) estimates for each significant follow-up test were also calculated. 
 General Linear Model (GLM) analyses were next conducted to determine whether 
current depressive symptoms, defensiveness, self-esteem, self-enhancement, rejection 
sensitivity, the coping strategy employed (depressive rumination, distraction), social anxiety, 
fear of negative evaluation, and perceived belonging significantly moderated the relationship 
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between social rejection and salivary cortisol. First, each continuous predictor variable was 
centered at the mean for each variable (Aiken & West, 1991). The experimental Group variable 
(rejected, accepted, and control) was then dummy coded, and interaction terms were created 
between the dummy coded Group variable and all centered continuous predictor variables 
(Aiken & West, 1991). These variables and the interaction terms were then entered as 
covariates into GLM, with salivary cortisol measurements at baseline, immediately after the 
social rejection/acceptance manipulation, and 15 min, 30 min, 45 min, and 60 min after 
receiving feedback consistent with group assignment entered as a repeated measures factor. 
Similar GLM analyses were also conducted with self-reported positive and negative affect at the 
six assessment points entered as repeated measures factors. 
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RESULTS 
 
 

Descriptive Statistics and Correlations 
 
 
 Descriptive statistics were first calculated for all variables. Refer to Table 1 for means 
and standard deviations. Zero order correlations were calculated between salivary cortisol at the 
six assessment points, self-reported positive and negative affect at all six assessment points, 
and the other variables measured (current depressive symptoms, defensiveness, self-esteem, 
self-enhancement, rejection sensitivity, the coping strategy employed following social rejection, 
including rumination, distraction, problem solving, and dangerous activities, social anxiety, fear 
of negative evaluation, perceived belonging and burdensomeness, and the need to belong). No 
significant correlations were found between self-reported affect (positive or negative) and 
salivary cortisol at any of the six assessments.  
 Significant correlations were found between self-reported negative affect and current 
depressive symptoms (measured with the Beck Depression Inventory; r ranged from .35 to .46, 
all p < .01), fear of negative evaluation (r ranged from .23 to .31, all p < .05), depressive 
rumination (r ranged from .15 to .25, all p < ,05), and self-enhancement (r ranged from -.15 to -
.26, all p < .05) at all assessment points. Significant correlations were also found between self-
reported positive affect and distraction (r ranged from .15 to .24, all p < .05) and self-
enhancement (r ranged from .14 to .20, all p < .05) at all assessment points. 
 Additionally, significant negative correlations were found between defensiveness and 
salivary cortisol immediately after (r =  -.15, p < .05) and 15 min (r = -.14, p < .05), 30 min (r = -
.19, p < .01), 45 min (r = -.19, p < .01), and 60 min (r = -.17, p < .05) after the social 
rejection/acceptance manipulation. Further examination revealed that the correlations between 
defensiveness and salivary cortisol were significant only for participants in the rejected group, 
indicating that those participants with higher defensiveness scores exhibited lower salivary 
cortisol concentrations following social rejection by their peers (see Table 2). There were no 
other significant correlations between salivary cortisol and any of the other variables measured. 
 

 
Affective Responses to Social Rejection 

 
 
 First, two 2x3x6 ANOVAs were conducted to assess whether female and male rejected, 
accepted, and control participants reported significant differences in self-reported positive and 
negative affect over the six different time points (baseline, immediately after the social 
rejection/acceptance manipulation, and 15 min, 30 min, 45 min, and 60 min after receiving 
feedback consistent with group assignment). Neither the Time*Group*Gender interaction nor 
the Time*Gender interaction was significant for positive or negative affect. The Time*Group 
interaction was significant, however, for self-reported negative affect, F(7.00, 717.93) = 3.56, p 

< .01, ω2 = .056, and marginally significant for self-reported positive affect, F(7.74, 793.32) = 

1.90, p = .06, ω2 = .017 (both Greenhouse-Geisser adjusted). Follow-up analyses (simple 

effects interaction contrasts) indicated that participants in the rejected group reported 
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significantly more negative affect than participants in the accepted and control groups (ω2 = 

.038; between the rejected and accepted groups, CI = -.681, -.152; between the rejected and 
control groups, CI = -.469, -.028) and significantly less positive affect than participants in the 

accepted group (ω2 = .044, CI = .414, 1.59) immediately after the social rejection/acceptance 

manipulation (see Figures 1 and 2). There were no significant differences between groups in 
self-reported affect at any other assessment point. Follow-up tests also revealed that for 
participants in the rejected group, there was a significant decrease in self-reported positive 
affect (d = .48, CI = .353, 1.05) and a marginally significant increase in self-reported negative 
affect (p = .06, d = .23, CI = -.353, .003) from baseline to immediately after social rejection by 
peers (see Figure 1; for all significant follow-up contrasts, p < .05, Bonferroni corrected).  
 Self-reported negative affect was then divided into anger, depressed mood, hurt 
feelings, anxiety, and distress. A one-way MANOVA was conducted to examine if rejected, 
accepted, and control participants reported significant differences in self-reported anger, 
depressed mood, hurt feelings, anxiety, and distress immediately after the social 
rejection/acceptance manipulation. Results were significant for depressed mood F(2, 210) = 
5.94, p < .01, ω2 = .013, and for hurt feelings, F(2, 210) = 7.06, p < .01, ω2 = .015. A Tukey post 

hoc analysis revealed that participants in the socially rejected group reported significantly more 
depressed mood and hurt feelings than participants in the socially accepted and control 
conditions (for each significant post hoc comparison, p < .05). See Figure 2.  
 
 

Salivary Cortisol in Response to Social Rejection 
 
 
 Next, a 2x3x6 ANOVA was conducted to determine whether female and male rejected, 
accepted, and control participants exhibited significant differences in salivary cortisol secretion 
at the six different points of assessment. Neither the Time*Group*Gender interaction nor the 
Time*Gender interaction was significant. The Time*Group interaction, however, was significant, 
F(5.00, 582.87) = 2.98, p = .01, ω2 = .056, (Greenhouse-Geisser adjusted), indicating that 

participants in the socially rejected group exhibited significantly greater salivary cortisol 
concentrations subsequent to peer rejection than participants in the socially accepted and 
control groups; see Figure 3. Follow-up tests (simple effects interaction contrasts) indicated that 
salivary cortisol concentrations 30 min (ω2 = .037; between the rejected and accepted groups, 

CI = -.050, -.005; between the rejected and control groups, CI = -.053, -.012) and 45 min (ω2 = 

.039; between the rejected and accepted groups, CI = -.055, -.007; between the rejected and 
control groups, CI = -.055, -.013) subsequent to the social rejection/acceptance manipulation 
were significantly greater for rejected participants than for participants in the accepted and 
control groups (Bonferroni corrected). Salivary cortisol concentrations 30 min and 45 min 
subsequent to the social rejection/acceptance manipulation were not significantly greater, 
however, than salivary cortisol at baseline (-20 min) for those in the rejected group, p > .10.  
 
 

Moderators in the Relationship Between Social Rejection  
and Salivary Cortisol/Self-Reported Affect 

 
 
 Finally, GLM analyses were conducted to assess if current depressive symptoms, 
defensiveness (along with anxiety), self-esteem, self-enhancement, rejection sensitivity, the 
coping strategy employed following social rejection (rumination, distraction, problem solving, 
and dangerous activities from the Response Styles Questionnaire), social anxiety, fear of 
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negative evaluation, perceived belonging and burdensomeness, and the need to belong were 
significant moderators of the relationship between social rejection and salivary cortisol 
secretion. There was a significant Time*Group*Defensiveness interaction on salivary cortisol3, 

Wilks’ Λ = .94 (F(5, 195) = 2.44), p < .05, indicating that higher defensiveness scores for those 

in the rejected group corresponded with lower salivary cortisol concentrations subsequent to 
peer rejection.  
 A median split was performed on the MCSDS (Mdn = 16) to dichotomize the variable in 
order to more adequately portray the significant three-way interaction in a graph and to conduct 
meaningful follow-up analyses. Those with a score of 16 and above on the MCSDS were 
categorized as high defensive; those with a score below 16 on the MCSDS were categorized as 
low defensive. Although TMAS scores did not significantly affect the relationship between social 
rejection and salivary cortisol, as the MCSDS is typically combined with the TMAS to create a 
measure of repressive/defensiveness (see Weinberger et al., 1979), a median split was also 
performed on the TMAS (Mdn = 7), where those with a score of 7 and above on the TMAS were 
categorized as high anxious, and those with a score below 7 were categorized as low anxious. 
When the dichotomized Defensiveness and Anxiety variables were entered into a 2x2x3x6 
ANOVA, with Time as the within subjects variable, Group (rejected, accepted, or control), 
Defensiveness (high vs. low), and Anxiety (high vs. low) as between subjects factors, and 
salivary cortisol as the dependent variable, the Time*Group*Defensiveness interaction was still 
significant, F(7.57, 582.58) = 2.00, p < .05, ω2 = .051 (Greenhouse-Geisser adjusted); see 

Figure 4. Neither the Time*Group*Defensiveness*Anxiety nor the Time*Group*Anxiety 
interactions were significant4. A follow-up interaction contrast on the Time*Group*Defensiveness 
interaction from the repeated measures ANOVA indicated that salivary cortisol concentrations 
were significantly higher for low defensive rejected participants than for high defensive rejected 
participants at all assessment points following the social rejection/acceptance manipulation (p < 

.05, ω2 = .038, CI = -.065, -.013). Interaction contrasts also showed that salivary cortisol 

concentrations were significantly greater for low defensive participants in the rejected group 
relative to low defensive participants in the accepted or control groups 30 min (ω2 = .025; 

between the rejected and accepted groups, CI = -.068, -.001; between the rejected and control 
groups, CI = -.062, -.006), 45 min (ω2 = .046; between the rejected and accepted groups, CI = -

.092, -.018; between the rejected and control groups, CI = -.08, -.019), and 60 min (ω2 = .023; 

between the rejected and accepted groups, CI = -.071, -.002; between the rejected and control 
groups, CI = -.062, -.005) subsequent to the social rejection/acceptance manipulation (all 
interaction contrasts were Bonferroni corrected). Salivary cortisol 30 min, 45 min, and 60 min 
after the social rejection/acceptance manipulation was not, however, significantly greater than 
salivary cortisol at baseline (-20 min) for low defensive participants in the rejected group. There 
were no significant differences in salivary cortisol between high and low defensive participants 

                                                 
3 Since the MCSDS was originally intended as a measurement of defensiveness in the current study, this 
variable will be referred to as defensiveness throughout the remainder of the paper. As debate currently 
exists as to whether the MCSDS measures social desirability or defensiveness, however, results from 
these analyses could be interpreted as either defensiveness or social desirability acting as a moderating 
variable between social rejection and salivary cortisol. 
4 Participants were also divided into four categories based on their scores from the MCSDS and TMAS 
(see Weinberger et al., 1979): low defensive/low anxious (LD/LA), low defensive/high anxious (LD/HA), 
high defensive/low anxious (HD/LA; repressors), and high defensive/high anxious (HD/HA). This variable 
was then entered into a 2x4x6 ANOVA, with Time as the within subjects variable, experimental Group 
(rejected, accepted, or control) and MCSDS/TMAS group (LD/LA, LD/HA, HD/LA, or HD/HA) as between 
subjects factors, and salivary cortisol as the dependent variable. This three-way interaction was also non-
significant. 
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in the accepted and control groups. Furthermore, defensiveness scores did not predict self-
reported positive or negative affect following the social rejection/acceptance manipulation. 
 No other continuous predictor variables significantly moderated the relationship between 
social rejection by peers and salivary cortisol. Furthermore, for female participants, neither the 
amount of time between the first day of their last menstrual cycle and session 2 nor whether or 
not they were in menstruation during session 2 or currently on birth control predicted basal 
salivary cortisol or salivary cortisol patterns over time. 
 There was a significant interaction between depression scores (as measured by the 
Beck Depressive Inventory) and Group on self-reported negative affect, Wilks’ Λ = .92, F(6, 

199) = 2.89, p < .01, where participants with higher BDI scores in the rejected group reported 
the most negative affect at all time points following the social rejection/acceptance manipulation 
(see Figure 5). GLM analyses also indicated that BDI scores significantly predicted self-reported 

negative affect (Wilks’ Λ = .74, F(6, 201) = 11.76, p < .01) for all participants, regardless of 

group assignment, where higher BDI scores were associated with more self-reported negative 
affect at all assessments (see Figure 6). No other variables significantly predicted self-reported 
affect in general or significantly affected self-reported positive or negative affect following the 
social rejection/acceptance manipulation.  
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Table 1. Means and standard deviations. 

 
 Cort -20m Cort 0m Cort +15m Cort +30m Cort +45m Cort +60m  

M .157 .158 .146 .144 .147 .137 

SD .057 .063 .065 .069 .073 .064 

 PA -20m PA 0m PA +15m PA +30m PA +45m PA +60m  

M 3.93 3.75 3.27 2.98 3.16 3.38 

SD 1.43 1.49 1.45 1.48 1.56 1.64 

 NA -20m NA 0m NA +15m NA +30m NA +45m NA +60m  

M 1.52 1.52 1.41 1.45 1.40 1.39 

SD 0.63 0.74 0.54 0.60 0.53 0.56 

 Ang -20m Ang 0m Ang +15m Ang +30m Ang +45m Ang +60m  

M 1.50 1.47 1.57 1.71 1.63 1.58 

SD 0.83 0.87 0.84 0.94 0.95 0.94 

 Dep -20m Dep 0m Dep +15m Dep +30m Dep +45m Dep +60m  

M 1.44 1.49 1.24 1.23 1.18 1.18 

SD 0.71 0.91 0.58 0.59 0.51 0.53 

 Hurt -20m Hurt 0m Hurt +15m Hurt +30m Hurt +45m Hurt +60m  

M 1.21 1.29 1.12 1.13 1.11 1.10 

SD 0.63 0.74 0.52 0.56 0.53 0.50 

 Anx -20m Anx 0m Anx +15m Anx +30m Anx +45m Anx +60m  

M 1.93 1.82 1.72 1.75 1.68 1.72 

SD 1.01 0.95 0.81 0.89 0.81 0.86 

 Dis -20m Dis 0m Dis +15m Dis +30m Dis +45m Dis +60m  

M 1.49 1.49 1.44 1.48 1.41 1.41 

SD 0.84 0.86 0.80 0.88 0.82 0.81 

 BDI MCSDS TMAS SE S-En RS SA FNE 

M 8.51 15.50 7.34 26.94 191.21 8.21 39.73 31.81 

SD 7.59 5.48 4.30 9.20 21.80 3.84 22.65 11.16 

 Rum Dist Prb Slv DA NTB Belong Burden 

M 42.05 27.88 9.85 6.38 34.12 57.59 90.01 

SD 11.04 5.05 2.34 1.93 5.54 10.39 11.16 

Note. -20m = baseline, 0m = immediately after the social rejection/acceptance manipulation, +15, +30, 
+45, and +60m = 15, 30, 45, and 60 min after the social rejection/acceptance manipulation; Cort = 
salivary cortisol (µg/dL), PA = positive affect, NA = combined negative affect, Ang = Anger, Dep = 
depressed mood, Hurt = hurt feelings, Anx = Anxiety, Dis = Distress; BDI = Beck Depression Inventory, 
MCSDS = Marlowe-Crowne Social Desirability Scale, TMAS = Taylor Manifest Anxiety Scale, SE = self-
esteem, S-En = self-enhancement, SA = social anxiety, FNE = fear of negative evaluation, Rum = 
rumination, Dist = distraction, Prb Slv = problem solving, DA = dangerous activities, NTB = need to 
belong, Belong = perceived belonging, Burden = perceived burdensomeness. 
 
 
Table 2. Correlations between defensiveness scores (from the MCSDS) and salivary cortisol (µg/dL) 20 
min before (baseline), immediately after (0 min), and 15 min, 30 min, 45 min, and 60 min after the social 
rejection/acceptance manipulation for participants in the socially rejected, socially accepted, and control 
groups. 
 

 Cortisol 
-20 min 

Cortisol 
0 min 

Cortisol 
+15 min 

Cortisol 
+30 min 

Cortisol 
+45 min 

Cortisol 
+60 min 

Rejected -.28* -.39** -.26* -.32* -.38** -.33** 

Accepted -.04 -.02 -.15 -.10 -.03 -.03 

Control -.07 -.03 -.09 -.14 -.13 -.10 

*p < .05, **p < .01 
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Figure 1. Self-reported negative and positive affect 20 min before (baseline), immediately after (0 min), 
and 15 min, 30 min, 45 min, and 60 min after the social rejection/acceptance manipulation for participants 
in the socially rejected, socially accepted, and control conditions. 
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Figure 2. Self-reported affect (positive affect, combined negative affect, depressed mood, and hurt 
feelings) immediately following the social rejection/acceptance manipulation for those in the socially 
rejected, socially accepted, and control groups. 
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Figure 3. Salivary cortisol concentrations (µg/dL) 20 min before, immediately after (0 min), and 15 min, 
30 min, 45 min, and 60 min after the social rejection/acceptance manipulation for participants in the 
socially rejected, socially accepted, and control conditions.  
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Figure 4. Salivary cortisol concentrations (µg/dL) 20 min before, immediately after (0 min), and 15 min, 
30 min, 45 min, and 60 min after the social rejection/acceptance manipulation for high and low defensive 
participants in the socially rejected, socially accepted, and control groups.  
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Figure 5. Averaged self-reported negative affect subsequent to the social rejection/acceptance 
manipulation (reported immediately after, and 15 min, 30 min, 45 min, and 60 min after the social 
rejection/acceptance manipulation) as a function of the interaction between Beck Depression Inventory 
scores and Group assignment (for this graph only, Socially Accepted = 0, Control = 1, Socially Rejected = 
2); r =  .38, p < .01. 
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Figure 6. Averaged self-reported negative affect (reported 20 min before, immediately after, and 15 min, 
30 min, 45 min, and 60 min after the social rejection/acceptance manipulation) as a function of Beck 
Depression Inventory scores for all participants (r = .45, p < .01). 
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DISCUSSION 
 
 
 The first goal of this study was to determine whether social rejection caused a 
physiological stress response. It was hypothesized that salivary cortisol would be elevated in 
rejected participants relative to accepted and control participants following the social 
rejection/acceptance manipulation, and this hypothesis was partially supported. Salivary cortisol 
was significantly higher for socially rejected participants subsequent to the social 
rejection/acceptance manipulation than for accepted and control participants. Although there 
was not a significant increase in salivary cortisol after the social rejection/acceptance 
manipulation for rejected participants, salivary cortisol remained elevated and did not decrease 
for those in the rejected group after the social rejection/acceptance manipulation as it did for 
participants in the accepted and control groups. Consistent with these findings, results also 
indicated that there was a significant difference in self-reported affect between groups, where 
socially rejected participants reported significantly more negative and significantly less positive 
affect than socially accepted and control participants immediately after the social 
rejection/acceptance manipulation. 
 The second goal of the study was to assess whether gender, current depressive 
symptoms, defensiveness, self-esteem, self-enhancement, rejection sensitivity, the coping 
strategy employed (specifically, depressive rumination versus distraction), social anxiety, fear of 
negative evaluation, and perceived belonging significantly affected the relationship between 
peer rejection and salivary cortisol. Defensiveness (as measured by the MCSDS, which may 
also be interpreted as social desirability) was a significant moderator of this relationship, where 
low defensive participants in the rejected group exhibited significantly higher salivary cortisol 
secretion than high defensive rejected participants subsequent to the social 
rejection/acceptance manipulation. Defensiveness did not, however, have an effect on self-
reported positive or negative affect subsequent to the social rejection/acceptance manipulation.  
 Depression was also predicted to moderate the relationship between social rejection and 
salivary cortisol. While current depressive symptoms did not significantly affect this relationship, 
BDI scores did significantly moderate the relationship between social rejection and self-reported 
negative affect, where those with higher BDI scores in the rejected group reported the most 
negative affect. BDI scores also significantly predicted self-reported negative affect at all 
assessment points, regardless of group assignment, where higher depression scores were 
associated with higher self-reported negative affect. None of the other variables measured 
(gender, self-esteem, self-enhancement, rejection sensitivity, depressive rumination, distraction, 
social anxiety, fear of negative evaluation, and perceived belonging) significantly interacted with 
group assignment in predicting salivary cortisol or self-reported affect following the social 
rejection/acceptance manipulation (for further discussion of these results, see Appendix A). 
 The following subsections discuss the importance and implications of these results. The 
limitations apparent within the study, as well as future research directions, are also discussed.   
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Salivary Cortisol in Response to Social Rejection 
 
 
 As stated previously, socially rejected participants exhibited higher salivary cortisol 
secretion than socially accepted and control participants following the social 
rejection/acceptance manipulation. In addition, rejected participants reported significantly more 
negative affect than accepted and control participants, and significantly less positive affect than 
socially accepted participants. These findings indicate that not only does social rejection by 
peers cause people to feel sad and hurt, but also causes a physiological stress response. 
Although it was expected that salivary cortisol would increase significantly for those who were 
rejected by their peers, results instead indicated that salivary cortisol remained elevated and did 
not decrease for socially rejected participants as it did for accepted and control participants. It 
should be noted that the decrease in salivary cortisol observed for accepted and control 
participants over the time course of the experiment is consistent with the typical circadian 
rhythm for cortisol in the afternoon hours. Previous research has shown a consistent decrease 
in cortisol in the afternoon and early evening hours (specifically between 3:00 p.m. and 6:00 
p.m., the hours during which the current study was conducted) for healthy controls (e.g., 
Buchanan, Kern, Allen, Tranel, & Kirschbaum, 2004; Jerjes, Cleare, Wessely, Wood, & Taylor, 
2005).  
 Thus, although salivary cortisol did not increase significantly for rejected participants, 
telling participants that no one wanted to work with them was sufficient to keep salivary cortisol 
elevated 45 min after the social rejection/acceptance manipulation. Furthermore, salivary 
cortisol was significantly greater for rejected participants 30 min and 45 min subsequent to the 
social rejection/acceptance manipulation than for accepted and control participants (who 
exhibited the typical diurnal curve in salivary cortisol). It is suggested that a significant increase 
in salivary cortisol might be observed following social rejection or exclusion that occurs over a 
longer duration, such as when a person is ignored and excluded from conversation over time 
(as was found by Stroud and her colleagues, 2002). Furthermore, although these results 
produced a moderate effect size, it is reasonable to expect that when people are socially 
rejected by those they already know (e.g., peer acquaintances, friends), this physiological stress 
response would be even greater than when people are rejected by strangers (as they were in 
the current study). The results obtained from the current study, however, are consistent with 
findings from other studies that have examined salivary cortisol in response to social rejection 
(Gunnar et al., 2003; Ford & Collins, 2006; Slatcher et al., 2006; Stroud et al., 2002), and are 
also similar to results obtained in primate studies. For instance, Sapolsky, Alberts, and Altmann 
(1997) reported that socially subordinate and isolated wild baboons exhibited hypercortisolism, 
evidenced through basal hypersecretion of cortisol and glucocorticoid feedback resistance. 
 The importance of these results is that they provide a foundation for future research 
examining the link between social rejection and depression. Rejection by peers has been shown 
to be a significant predictive factor of depression in children and adolescents (Bell-Dolan et al., 
1995; Kupersmidt & Patterson, 1991; Nezlek et al., 1997; Nolan et al., 2003; Reinherz et al., 
2000), as well as in adults (Hock & Lutz, 2001). In fact, research conducted by Slavich and his 
colleagues (Slavich, Thornton, Torres, Monroe, & Gotlib, 2006) found that individuals who 
experienced social rejection prior to the onset of depression developed depressive symptoms 
more quickly than individuals experiencing other types of stressors prior to the onset of 
depression. Several of these studies have supported the diathesis-stress model of depression, 
reporting that people already at risk for depression (e.g., family history of depression, negative 
attributional style), when rejected or excluded by others, are especially likely to develop 
depression as social rejection acts as a negative psychological stressor (Gazelle & Ladd, 2003; 
Ostrander, Weinfurt, & Nay, 1998; Panak & Garber, 1992; Slavich et al., 2006). 
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     In addition, chronic elevations in cortisol are believed to play a role in the development of 
depression. For instance, Johnson, Fournier, and Kalynchuk (2006) found that repeated 
administration of corticosterone increased depressive-like symptoms in rats and disrupted 
normal HPA axis functioning. Although the mechanisms of increased cortisol secretion in 
depressed individuals are not fully understood, excessive cortisol is believed to damage 
negative-feedback mechanisms in the brain that modulate secretion of corticotropin-releasing 
hormone (CRH), adrenocorticotropic hormone (ACTH), and adrenal cortisol, which includes 
further cortisol secretion, and can cause chronic disinhibition of the hypothalamic-pituitary-
adrenal (HPA) axis (Gold, Drevets, & Charney, 2002). Chronic hypersecretion of cortisol can 
also lead to damage in the hippocampus (e.g., hippocampal volume reduction; Brown, 
Woolston, Frol, Bobadilla, Khan, Hanczyc et al., 2004), amygdala (e.g., increased spontaneous 
cell firing in the amygdala; Feldman, Papir-Kricheli, & Dafny, 1983), and other areas of the brain 
involved with processing and experiencing emotion (see Gold et al., 2002, for a review).  
 Because of the role chronic elevations in cortisol appear to play in the development of 
depression, although speculative, it is hypothesized that elevations in cortisol following social 
rejection by peers could potentially cause the development of depression and other 
psychological problems. It is not suggested that an increase in cortisol following acute peer 
rejection would cause the development of depression; however, if one frequently experiences 
social rejection by his or her peers, causing recurrent and chronic increases in cortisol, this 
could potentially bring about chronic hyperactivation of the HPA axis, causing the development 
of depressive symptoms (see Figure 7 below). Future research will need to assess this tentative 
hypothesis that elevations in salivary cortisol mediate the relationship between social rejection 
and depression. It is predicted, though, that individuals experiencing social rejection by their 
peers repeatedly and frequently will exhibit chronic hyperactivation of the HPA axis, as indicated 
by elevations in CRH, ACTH, and cortisol, and that this hyperactivation of the HPA axis will then 
cause the development of depressive symptoms and possibly symptoms of other psychological 
disorders as well.  
 
 
 
 
 
 
 
 
 
 
 
Figure 7. Proposed mediational model between chronic social rejection and depression. 

 
 
 
 
Defensiveness/Social Desirability as a Moderator between Peer Rejection and Salivary Cortisol  

 
 

 Results from this study indicated that defensiveness significantly affects one’s 
physiological reaction to rejection by peers. Although high defensive individuals tend to report 
less negative affect and distress following a negative, stressful event, they typically exhibit a 
greater physiological response to stressors than low defensive individuals. Thus, it was 
predicted that while high defensive rejected participants would report less negative and more 
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positive affect following social rejection, they would actually exhibit greater salivary cortisol 
secretion subsequent to rejection by peers than low defensive participants. Results opposite to 
this prediction were found, however; participants scoring high on the MCSDS exhibited 
significantly lower salivary cortisol secretion after being socially rejected than those scoring low 
on the MCSDS, and there was no difference between high and low defensive participants in the 
rejected group in self-reported positive or negative affect. Although only one other published 
study has examined HPA axis activity in high and low defensive individuals in response to a 
social evaluative stressor (al’Absi et al., 2000), that study reported that high defensive 
participants exhibited greater cortisol and ACTH following the stressor than low defensive 
participants, contrary to the results from this study.  
 The findings of the current study imply that high defensive individuals (or individuals high 
in social desirability) may be less susceptible to elevations in cortisol following acute peer 
rejection. This is, however, contrary to previous research findings. Although high defensive 
individuals report less negative emotion following negative stressors, and appear to be 
protected from mental health disorders, they often show greater physiological responses to 
stressors than low defensive individuals (see Schwartz, 1990) and exhibit reduced 
immunocompetence (Esterling et al., 1993; Jamner & Leigh, 1999; Jamner et al., 1988). Why, 
then, did high defensive participants in this study exhibit lower salivary cortisol in response to 
peer rejection than low defensive participants? Some recent research has suggested that a 
continuously overactivated HPA axis may result in a blunted cortisol response to stressors 
(support for this has been found in animal models; see Fries, Hesse, Hellhammer, & 
Hellhammer, 2005; also see Raison & Miller, 2003). As previous research has shown that high 
defensive individuals exhibit significantly higher basal cortisol concentrations than low defensive 
persons (Brody et al., 2000; Brown et al., 1996; Frecska et al., 1988), one possible explanation 
is that the HPA axis is hyperactive in high defensive individuals, causing a blunted response to 
stressors. In the current study, the difference in basal salivary cortisol concentrations between 
high and low defensive participants was only marginally significant (regressing baseline salivary 
cortisol on defensiveness, r = .13, F(1, 203) = 3.55, p = .06), indicating that higher 
defensiveness scores were associated with somewhat higher basal salivary cortisol. High 
defensive participants in the rejected group, however, exhibited lower basal salivary cortisol 
than low defensive rejected participants, although this difference was not statistically significant. 
 Perhaps defensiveness is a protective factor following rejection by peers. Taylor, 
Kemeny, Reed, Bower, & Gruenewald (2000) speculated that positive illusions may help one 
keep physiological and neuroendocrine responses to negative stressors low, leading to less 
activation of the HPA axis in response to stressful situations. Taylor and her colleagues (Taylor, 
Lerner, Sherman, Sage, & McDowell, 2003) supported this hypothesis, finding that participants 
engaging in positive self-illusions exhibited lower baseline salivary cortisol concentrations and a 
lower cardiovascular response to stress than participants not engaging in positive illusions of 
the self. As Jamner and Schwartz (1986) found that high defensive individuals often deny the 
experience of negative affect and distress following a negative, stressful event, it is possible that 
they deny being socially rejected by their peers when this occurs. Furthermore, Myers (1998) 
reported that high defensive individuals not only deny but also avoid negative affect and 
distressing cognitions, and Boden & Baumeister (1997) found that high defensive persons recall 
happy memories and generate pleasant thoughts more quickly (and also generate significantly 
more pleasant thoughts) than low defensive individuals following distressing and upsetting 
stimuli. The positive illusions, happy memories, and pleasant thoughts generated by high 
defensive individuals (as well as avoidance of unpleasant thoughts) may actually protect them 
from the psychological distress associated with social rejection, which could be especially 
important for those frequently rejected by their peers.  

It is possible, however, that the non-response in salivary cortisol to social rejection seen 
in high defensive participants (or those high in social desirability) could potentially be harmful. 
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During acute stress, cortisol is elevated in order to facilitate physiological and cognitive 
responses to stressful situations (Erickson et al., 2003) and to exert regulatory control over 
stress-related processes that might otherwise be harmful (Lovallo & Thomas, 2000). Thus, 
periodic elevations in cortisol may actually be adaptive in everyday life, and it is only when 
cortisol remains chronically elevated that it can negatively affect psychological and physiological 
well being. The fact that high defensive individuals are not exhibiting elevated cortisol secretion 
subsequent to acute peer rejection, then, may actually be harmful over time. 
 Future research will need to investigate this further. Additional studies need to examine if 
defensiveness truly is a protective factor when one is acutely rejected by his or her peers. 
Furthermore, if defensiveness is a protective factor against acute peer rejection, further 
research will need to be conducted to determine whether defensiveness continues to act as a 
protective factor against chronic social rejection. If defensiveness does act as a protective 
factor, high defensive individuals should be less likely to develop psychological and/or 
physiological problems than low defensive individuals when frequently rejected by their peers. If, 
however, a defensive coping style is not a protective factor against chronic social rejection, but 
instead is harmful in response to long-term rejection by peers, high defensiveness (or social 
desirability) may actually put one at greater risk for the development of psychological and/or 
physiological problems in the future. 
 
 

Limitations of the Current Research and Future Research Directions 
 
 

 Although this study contained experimental realism (supported by the fact that only 16 
out of 289 participants guessed the hypothesis or did not believe the feedback they were given 
by the experimenter), one limitation of the current study is that it may have been short on 
mundane realism. Although social rejection by strangers does occasionally occur in the real 
world, the more common type of peer rejection typically comes from others the individual knows, 
such as friends and acquaintances. Because of this, social rejection by the other participants in 
the study likely did not impact participants in a way that social rejection by their friends and 
acquaintances would. It is therefore believed that social rejection by one’s acquaintances and 
friends would produce a much greater physiological stress response than rejection by strangers, 
and future research will need to examine this further. 
 Another limitation of this experiment was that HPA axis activity was only assessed by 
measuring salivary cortisol. It may be important to assess not only cortisol, but other indicators 
of HPA axis activity as well, such as CRH, ACTH, and proinflammatory cytokines, in order to 
fully understand how the HPA axis is functioning (see Leonard, 2000; Raison & Miller, 2003). 
Thus, future research examining HPA axis activity in response to social rejection should not only 
assess cortisol, but other glucocortocoids and indicators of immune functioning as well.    
 Finally, a third limitation to the research was how defensiveness was assessed. 
Although use of the Marlowe-Crowne Social Desirability Scale (along with the Taylor Manifest 
Anxiety Scale) was initially intended to measure defensiveness, much debate currently exists as 
to whether the MCSDS measures social desirability or defensiveness. In addition, many 
researchers have criticized Weinberger and his colleagues in the way repressive/defensive 
individuals have been classified, suggesting that the effects obtained in multiple studies may be 
accounted for by social desirability alone (e.g., Holmes, 1990). Thus, the fact that scores on the 
MCSDS may indicate either social desirability/impression management or defensiveness/self-
deception may make interpretation of the MCSDS as a moderating factor between social 
rejection and salivary cortisol more difficult. Furthermore, employing the Weinberger et al. 
(1979) method of classifying participants into four distinct categories based on scores from the 
MCSDS and TMAS (LD/LA, LD/HA, HD/LA, and HD/HA) did not yield significant results, which 
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may further suggest that it is social desirability, and not defensiveness, that is a significant 
moderating variable in the current study. Other studies have found similar results, however; for 
instance, Boden and Baumeister (1997) found that those scoring high on the MCSDS recalled 
pleasant memories more quickly than those scoring low on the MCSDS after being exposed to 
distressing stimuli, regardless of whether they were high or low anxious, and the authors 
suggested that their findings were indicative of defensiveness, rather than social desirability, 
causing such results. 
 Much research still needs to be conducted in order to fully understand the link between 
social rejection and depression (as well as other psychological problems and disorders), and 
what role cortisol may play in this relationship. It is tentatively hypothesized that cortisol, as well 
as CRH and ACTH, may mediate the relationship between peer rejection and depression for 
those who are frequently and persistently rejected by their peers. Future research needs to 
examine if the chronic stress created by continuous peer rejection causes hyperactivation of the 
HPA axis, triggering increases in proinflammatory cytokines, CRH, ACTH, and cortisol, which in 
turn may bring about the development of depressive symptoms.  
 Future research will also need to examine what role defensiveness (or social desirability) 
plays in the relationship between peer rejection, salivary cortisol, and depression. Although it 
appears that defensiveness may act as a protective factor against acute peer rejection, 
research will need to examine how defensiveness affects reactions to prolonged, continuous 
social rejection. In addition, as previous research has suggested that high defensive individuals 
exhibit reduced immunocompetence, examining not only cortisol but also proinflammatory 
cytokines, CRH, and ACTH over the course of chronic peer rejection will further aid 
understanding of how defensiveness affects reactions to social rejection, and if it is a protective 
factor or risk factor against the negative consequences of chronic peer rejection. 
   
 

Conclusion 
  
 
 The results from this study indicated that social rejection by peers not only causes self-
reported depressed mood and hurt feelings, but also causes salivary cortisol to remain elevated 
after rejection. Results also suggested that high defensive individuals are less susceptible to 
elevations in salivary cortisol subsequent to acute peer rejection. Thus, acute peer rejection 
appears to cause a physiological stress response, and perhaps elevations in salivary cortisol 
following social rejection might play a role in the development of psychological disorders, such 
as depression. Future research will thus need to examine if salivary cortisol mediates the 
relationship between social rejection and depression, causing symptoms of depression for those 
frequently rejected by their peers. In addition, defensiveness will need to be further examined as 
a possible protective factor in responses to social rejection, for both acute and chronic peer 
rejection. It is believed, however, that the results from this study have provided a foundation for 
future research to determine the link between social rejection and depression, what protective 
factors and risk factors may exist in reaction to social rejection, and how depression and other 
psychological problems may be prevented for those experiencing continuous peer rejection. 
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APPENDIX A 
DEPRESSIVE SYMPTOMS AND GENDER 

 
 

 As stated in the discussion, aside from defensiveness, none of the other factors 
assessed (gender, self-esteem, self-enhancement, rejection sensitivity, depressive rumination, 
distraction, social anxiety, fear of negative evaluation, and perceived belonging) significantly 
moderated the relationship between social rejection and salivary cortisol. Depression scores 
did, however, predict self-reported affect in the current study. In addition, while there were no 
significant differences between men and women in their reactions to peer rejection in this study, 
Stroud and her colleagues (2002) found that gender did significantly affect salivary cortisol in 
response to social rejection. A brief discussion therefore follows considering possible 
explanations for why depressive symptoms and gender did not significantly affect salivary 
cortisol following social rejection in the current study. 

 
 

Depressive Symptoms 
 
 
 Past research has shown that depressed individuals exhibit abnormalities in HPA axis 
functioning. Several studies have reported hyperactivation of the HPA axis in clinically 
depressed persons, where depressed individuals exhibit significantly greater ACTH (Young & 
Veldhuis, in press) and basal cortisol concentrations than non-depressed individuals (Heuser, 
Yassouridis, & Holsboer, 1994; Parker, Schatzberg, & Lyons, 2003; Rybakowski & Twardowska, 
1999; Scarpa & Luscher, 2002; von Bardeleben & Holsboer, 1989; Watson et al., 2002; Zobel et 
al., 2001). Other studies, however, have either found no differences in basal cortisol 
concentrations (e.g., Burke, Fernald, Gertler, & Adler, 2005; Drevets et al., 2002; Strickland et 
al., 2002) or have reported that depressed individuals exhibit lower baseline cortisol secretion 
than non-depressed individuals (e.g., Stetler & Miller, 2005). Burke, Davis, Otte, & Morh (2005) 
suggest, however, that the time of day at which basal cortisol concentrations are measured 
plays a significant role. In their meta-analysis, Burke and her colleagues found that clinically 
depressed patients exhibited significantly lower basal cortisol concentrations in the morning, but 
moderately higher basal cortisol concentrations in the afternoon, than non-depressed 
individuals. 
 Past research has also indicated that depressed individuals react to stressors differently 
than non-depressed individuals. For example, Strickland et al. (2002) observed that depressed 
individuals experiencing chronic stress exhibited significantly greater salivary cortisol than non-
depressed individuals experiencing chronic stress. Another study found that while most 
participants exposed to a stressor every day over a five-day period only exhibited increased 
salivary cortisol on the first day, there was a subgroup of individuals with depressed mood that 
exhibited persistent salivary cortisol elevations to the stressful task each day (Kirschbaum et al., 
1995). Other studies have found, however, that clinically depressed individuals display blunted 
cortisol responses to stressors. For example, the meta-analysis conducted by Burke, Davis, et 
al. (2005) found that clinically depressed patients exhibited significantly lower cortisol secretion 
in response to stressors than non-depressed individuals, regardless of whether the studies were 
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conducted in the morning or afternoon. Furthermore, Burke and her colleagues (Burke, Davis, et 
al., 2005) found that more severely depressed individuals displayed more blunted cortisol 
responses to stressors. 
 As findings regarding depression and cortisol are currently mixed, it was difficult to make 
a straightforward prediction about how current depressive symptoms would affect the 
relationship between social rejection and salivary cortisol. Previous research does suggest that 
depressed individuals may be more sensitive to social rejection, as Joiner and his colleagues 
(Joiner, 1999; Joiner et al., 1999) have shown that social rejection maintains and exacerbates 
depressive symptoms in currently depressed individuals. It could therefore be predicted that 
participants reporting more depressive symptoms would exhibit greater increases in salivary 
cortisol following rejection by peers. It could also be predicted, however, that depressed 
individuals would display less of an increase in salivary cortisol subsequent to social rejection as 
previous research has shown that depressed persons often display a blunted cortisol response 
to stressors (Burke, Davis, et al., 2005). For this reason, the current study examined both 
predictions.  
 After examining the results, current depressive symptoms were not a significant 
moderator between social rejection and salivary cortisol in this study. While BDI scores did not 
significantly affect this relationship, depressive symptoms did moderate the relationship 
between social rejection and self-reported mood. In addition, higher BDI scores predicted more 
self-reported negative affect in general. Why, then, did self-reported depressive symptoms not 
significantly affect salivary cortisol in response to social rejection?  
 One possible explanation for these results is the limited number of depressed 
participants in this study. Although BDI scores ranged from 0 to 43, the median for the BDI was 
7 (a cutoff score of 16 on the BDI is commonly used as a criterion for subclinical depression; 
see Canals, Blade, Carbajo, & Domenech-Llaberia, 2001; Zich, Attkisson, & Greenfield, 1990). 
Thus, there were not many depressed individuals within the participant sample, limiting the 
predictive value of BDI scores within this study. Although depressed persons were targeted for 
participation within this study, it was difficult to recruit depressed individuals for participation. If 
more depressed participants had been included in the sample, BDI scores may have moderated 
the relationship between social rejection and salivary cortisol. It could be, however, that 
depression still would not significantly affect this relationship, as some studies have found no 
differences between depressed and non-depressed individuals in salivary cortisol responses to 
psychological stressors (e.g., Watson et al., 2002).  
 Future research will need to investigate this further. More depressed individuals will 
need to be included in the sample in order to determine whether depressive symptoms do 
moderate the relationship between peer rejection and salivary cortisol. Other methods of 
assessment of depression may also be considered, such as using the Structured Clinical 
Interview for Diagnosis (SCID) to assess for the presence of diagnosable depressive disorders.  
  
 

Gender 
 
 
 Research has shown that women have a stronger affiliative need in their dyadic 
relationships than men, with a greater preference for emotional communication, intimacy, and 
responsiveness within interpersonal relationships, as opposed to a preference by men for 
independent activity, mastery, or agency (Feingold, 1994). This difference in affiliative need 
typically emerges after puberty in adolescence, and appears to be the result of both social and 
biological factors (Cyranowski, Frank, Young, & Shear, 2000). Many researchers interpret these 
findings as indicating that women value dyadic relationships more than men and have a 
stronger need to belong. This interpretation suggests that women might be more vulnerable to 
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threats to their social relationships. Baumeister (2005) maintains, however, that the belonging 
motive is equally strong in both men and women, but that these needs are expressed in 
different ways. Women tend to seek more intimate, one-on-one relationships, while men are 
more oriented toward larger social groups (Baumeister, 2005). Although the need to belong is 
expressed differently by men and women, if men and women do have equally strong 
belongingness motives, both men and women will be vulnerable to threats to that need.  
 A handful of studies examining responses to social rejection have found that men and 
women do differ in their emotional, cognitive, and behavioral reactions to social rejection. For 
instance, Baldwin, Granzberg, Pippus, and Pritchard (2003) found that women reported more 
negative affect and lower state self-esteem subsequent to social rejection than men. Stroud, 
Salovey, and Epel (2002) found that after a social ostracism manipulation, only women 
exhibited significant increases in salivary cortisol. In addition, Williams and Sommer (1997) 
found that women reacted more negatively to social exclusion than men. Several other studies 
investigating reactions to social rejection, however, have not found any gender differences.  
 Given the inconsistencies in the literature, this study aimed to examine gender 
differences in response to social rejection by peers further. Results from this study indicated that 
there were no gender differences in salivary cortisol secretion or self-reported affect subsequent 
to social rejection and acceptance by peers. Other recent studies have reported similar results; 
Ford and Collins (2006) reported no gender differences in salivary cortisol after men and women 
were exposed to social rejection by a potential romantic partner, and Gunnar and her 
colleagues (2003) did not find significant differences in salivary cortisol between socially 
rejected boys and girls.  
 Why did Stroud and her colleagues (2002) find gender differences in salivary cortisol 
responses to social rejection while this study did not find any differences between men and 
women? One explanation may be variation in study design. While participants in the Stroud et 
al. (2002) study were slowly excluded over the course of 30 min, rejected participants in the 
current study were told by the experimenter that no one from the group of people they had just 
met wanted to work with them on the next task. In addition, Stroud and her colleagues only had 
12 men and 13 women in the social exclusion condition, and did not include a control group. 
These differences in study design may partly account for the disparity in results from each 
study, but more research will need to be conducted in order to determine whether gender 
differences truly exist in response to social rejection. The majority of the social rejection 
research conducted thus far indicates, however, that there are no differences between men and 
women in their responses to social rejection – social rejection by peers appears to be equally 
distressing to both men and women.  
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The following is a transcription of the Florida State University Human Subjects Committee 
approval letter. 
 
 
Office of the Vice President for Research 
Human Subjects Committee 
Tallahassee, Florida 32306-2763 
(850) 644-8633 FAX (850) 644-4392 
 

APPROVAL MEMORANDUM 
 
Date: 1/28/2005 
 
To: 
Ginette Blackhart 
MC1270 
 
Dept.:  PSYCHOLOGY DEPARTMENT 
 
From:   John Tomkowiak, Chair 
 
Re: Use of Human Subjects in Research 
 Depression, Interpersonal Rejection, and Salivary Cortisol 
 
The forms that you submitted to this office in regard to the use of human subjects in the proposal 
referenced above have been reviewed by the Human Subjects Committee at its meeting on 1/12/2005. 
Your project was approved by the Committee. 
 
The Human Subjects Committee has not evaluated your proposal for scientific merit, except to weigh the 
risk to the human participants and the aspects of the proposal related to potential risk and benefit. This 
approval does not replace any departmental or other approvals which may be required. 
 
If the project has not been completed by 1/11/2006, you must request renewed approval for the 
continuation of the project. 
 
You are advised that any change in protocol in this project must be approved by resubmission of the 
project to the Committee for approval. Also, the principal investigator must promptly report, in writing, any 
unexpected problems causing risks to research subjects or others. 
 
By copy of this memorandum, the chairman of your department and/or your major professor is reminded 
that he/she is responsible for being informed concerning research projects involving human subjects in 
the department, and should review protocols of such investigations as often as needed to insure that the 
project is being conducted in compliance with our institution and with DHHS regulations. 
 
This institution has an Assurance on file with the Office for Protection from Research Risks. The 
Assurance Number is IRB00000446. 
 
cc: Dianne Tice 
HSC No. 2004.905 
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CONSENT FORM 
 
Title of Research: Personality, Hormones, and Perception 
 
Principal Investigator: Ginette C. Blackhart, M.S. 
 
I, ______________________________, being at least 18 years of age, freely and 
voluntarily consent to be a participant in the above named research project, to be 
conducted at the Florida State University from January 12, 2005 through January 11, 
2006. Listed below are the procedures to be followed in this research and their 
purposes, any risks, discomfort, and benefits associated with participation in this study, 
and the measures which will be taken to ensure confidentiality of the information 
obtained. 
 
Purpose of the Research: The purpose of this research is to study how personality 
and certain hormone levels (found in saliva) relate to perception. 
 
Procedures for the Research: Participants will be recruited from the PSY2012 
population at the Florida State University. After you have read and signed the consent 
form, you will be asked to complete several tasks relating to several different 
experiments, including completing some personality questionnaires and providing saliva 
samples for the purpose of measuring certain hormones in the body. The experiment 
will take approximately 2½ hours to complete. It should be noted that not all participants 
will complete session 2 due to instructional requirements given prior to session 2. 
  
You are free to withdraw consent and discontinue participation at any time without 
prejudice, penalty, or loss of the benefits to which you might otherwise be entitled. If you 
choose to withdraw consent at any time, you will receive experimental credit for the time 
spent in the experiment. 
 
Potential Risks or Discomforts: There are no appreciable risks or discomforts 
associated with participation in this research.  
 
Potential Benefits to You and Others: You understand that involvement in this 
experiment is not likely to produce any direct, immediate benefit to you other than 
experimental credit for your time spent in the experiment. You will receive 2.5 
experimental credits for participation in this study. 
 
Confidentiality: Participant data will be coded with a participant number and no names 
or other personal information will be identified or related to these materials in any way. 
Saliva samples will not be used for any other purposes other than the measurement of 
hormones. Saliva samples will be stored in a freezer within a locked and safe location, 
and questionnaires will also be stored in a safe, locked location. Questionnaires will be 
destroyed within five years of data of participation; saliva samples will be destroyed 
within one year of date of participation in this experiment. All information gathered in this 
research will be kept confidential and secure to the extent allowed by the law. 



 

35 

Your signature below indicates that you have read the above information, and that you 
have been given the opportunity to ask any questions you may have concerning the 
experiment and the conditions of participation, and that these questions, if any, have 
been answered to your satisfaction. You may contact Ginni Blackhart 
(blackhart@psy.fsu.edu) to discuss any aspect of this experiment in the future. 
Questions about your rights in relation to subject participation and/or reports of any 
research-related risk or injury can be directed to Ginni Blackhart or to the Chair of the 
FSU Institutional Review Board for Human Subjects through the Office of the Vice 
President for Research (644-8633). 
 
I have read and understand the above. 
 
 
______________________________________________________________________ 
Signature of Participant and Date 
 
 
______________________________________________________________________ 
Printed Name of Participant 
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