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Social anxiety disorder (SAD) is a prevalent and often debilitating psychiatric disorder that can assume a chronic course even when treated. Despite the identification of evidence-based pharmacological and behavioral treatments for SAD, much room for improved outcomes exists and 3,4-methylenedioxymethamphetamine (MDMA) has been proposed as a promising adjunctive treatment to psychological interventions for disorders characterized by social dysfunction. A small randomized, placebo-controlled trial of MDMA-assisted therapy (MDMA-AT) for social anxiety in autistic adults offered encouraging results, but more research is sorely needed to explore the potential for MDMA-AT in treating SAD. This review aims to stimulate future study by summarizing research on disruptions in neurological, perceptual, receptive, and expressive systems regulating social behavior in SAD and proposing how MDMA-AT may alter these systems across four domains. First, we review research highlighting the roles of social anhedonia and reduced social reward sensitivity in maintaining SAD, with specific attention to the reduction in positive affect in social situations, infrequent social approach behaviors, and related social skills deficits. We posit that MDMA-AT may enhance motivation to connect with others and alter perceptions of social reward for an extended period following administration, thereby potentiating extinction processes, and increasing the reinforcement value of social interactions. Second, we review evidence for the central role of heightened social evaluative threat perception in the development and maintenance of SAD and consider how MDMA-AT may enhance experiences of affiliation and safety when interacting with others. Third, we consider the influence of shame and the rigid application of shame regulation strategies as important intrapersonal processes maintaining SAD and propose the generation of self-transcendent emotions during MDMA sessions as a mechanism of shame reduction that may result in corrective emotional experiences and boost memory reconsolidation. Finally, we review research on the role of dysfunctional interpersonal behaviors in SAD that interfere with social functioning and, in particular, the development and maintenance of close and secure relationships. We discuss the hypothesized role of MDMA-AT in improving social skills to elicit positive interpersonal responses from others, creating a greater sense of belonging, acceptance, and social efficacy.
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INTRODUCTION

Social anxiety disorder (SAD) is the fourth most commonly diagnosed psychiatric disorder in the United States (1). Approximately 13% of the population in the U.S. will have SAD at some time in their life, with as many as 8% reporting SAD over the past year (1). SAD is characterized by a frequent and intense fear in social situations in which the person is afraid of being scrutinized by others and, as a result, avoids or experiences social situations with significant tension or discomfort (2). Epidemiological research has found that people with SAD report overall reduced quality of life, with negative consequences on their social and occupational lives, even at levels below the diagnostic threshold (3, 4). Indeed, behaviors associated with SAD have been shown to contribute to delayed and fractured relationships, reduced likelihood of partnering and having children, workplace absenteeism, lower worker productivity, and inability to maintain or initiate employment (2, 5, 6). SAD is often associated with the concurrence and development of other psychological disorders, particularly alcohol use disorder (7, 8) and major depressive disorder (MDD) (9). Although the exact nature of these relations remains unclear, SAD often occurs first and confers approximately a four-fold risk and five-fold risk for developing alcohol dependence (7) and MDD (10), respectively, relative to the general population. SAD may also confer greater risk for adverse physical health outcomes. SAD increases the risk for chronic social isolation and loneliness, robust longitudinal predictors for cardiovascular disease and increased mortality (11).

Among people with SAD, intense fears of being negatively evaluated in social situations often arise during adolescence (12) and the problem often goes unrecognized as something that could be treated (13). Evidence-based pharmacological (14) and behavioral treatments (15) for SAD have been identified, but much room for improved outcomes exists. Meta-analytic data on medication-based therapies suggests that SSRIs and SNRIs are associated favorable outcomes compared to placebo yet are also associated with higher dropout rates over the treatment course (14, 15). The efficacy of pharmacotherapies also appears dependent on continued adherence to medication, with as many as 25% of people reporting relapse after discontinuation of the drug. In terms of psychotherapies, cognitive-behavioral therapy has shown strong evidence for treatment efficacy and superior longevity to pharmacotherapy (15). Yet, in the case of both medication and psychotherapy a significant proportion of patients remain considerably symptomatic at the end of treatment (15), with social anxiety often assuming a chronic course in spite of intervention (16).

Recent research has begun to explore whether certain drugs can be used to augment the effectiveness of psychological interventions for SAD. A recent systematic review of d-cycloserine as a means to augment psychotherapy for SAD found that it provides a small augmentation effect for exposure therapy in treating SAD (17). A second drug that has been investigated as an augmentation strategy in the treatment of SAD is 3,4-methylenedioxymethamphetamine (MDMA). A small randomized, placebo-controlled trial of MDMA-assisted therapy (MDMA-AT) for social anxiety in autistic adults (N = 12) found a large between groups difference in social anxiety symptoms at the primary endpoint in favor of MDMA-assisted therapy (n = 8; seven completed treatment) vs. psychotherapy plus placebo (n = 4; d = 1.4) after two doses of MDMA. Results from this trial suggest promise for the treatment of SAD in the absence of autism. Although autism spectrum disorder appears to confer greater risk of developing SAD relative to the general population, clinically elevated levels of social anxiety are found only in the minority of individuals with autism, demonstrating that SAD is a problem separable from autism itself, while still sharing some features (18). MDMA-AT has also been most extensively tested in the treatment of post-traumatic stress disorder (PTSD) and has shown to result in large effect size differences compared to placebo controls in Phase II and Phase 3 trials (18–21). In addition, both phase II (19) and the existing phase 3 study (20) suggest excellent safety and low abuse potential when MDMA is used under controlled conditions. However, little research has been conducted on its possible mechanisms of action in the context of treatment studies.

MDMA has been proposed as a particularly promising treatment adjunct for disorders characterized by social dysfunction, such as SAD (22). This may be due, at least in part, to its stimulation of hormonal responses related to oxytocin, vasopressin, prolactin, and cortisol (23–25), all of which have profound impacts on social behavior. These effects are largely downstream of primary effects of MDMA on serotonin, norepinephrine, and dopamine systems (26). MDMA also functions as a stimulant and results in subjective effects including, most relevant to this paper, altered responses to social stimuli and experience of social emotion, including heightened feelings of empathy, and feelings of love (27) and compassion (28).

MDMA-assisted therapy is typically delivered in the following format. Treatment begins with three preparatory sessions aimed at helping participants get ready for dosing sessions by providing information, answering questions, exploring relevant history, and teaching preliminary skills. This is followed by a dosing session, which is then followed by integration sessions aimed at helping the person make sense of what happened in the dosing sessions and how to generalize what they learned into their daily life. Studies typically have a total of 2-3 dosing sessions, each followed by three integration sessions.

Alongside the promise of MDMA-AT in augmenting current therapies for SAD to ameliorate social anxiety symptoms, evidence remains preliminary. One factor that may limit progress in this area is the lack of clear theorizing on potential processes of change that may occur in the context of MDMA-AT. A stronger theory will help identify potential processes of change that could guide research to improve integration between drugs and psychotherapy.

To address this gap in the literature, this review summarizes data on alterations in the affective, cognitive, and neurological systems related to social functioning in SAD and how MDMA-assisted therapy may alter these functions. We focus not on the immediate effects in dosing sessions, which we discuss in another paper (Luoma et al., manuscript submitted), but rather on downstream effects that may occur in the weeks or months after dosing sessions.

We discuss four overarching domains in which therapeutic processes of change may occur and result in long-term improvements in functioning in SAD. First, the potential role of MDMA-AT in reducing social anhedonia and enhancing social reward sensitivity in SAD. Second, the role of social threat perception and functioning of the ventral vagus complex and associated neurological structures in SAD and how MDMA-AT may result in sustained alterations in their functioning. Third, the role of shame and shame-regulation strategies, such as self-criticism, in maintaining elevated threat perception in SAD and how MDMA-AT may interrupt these patterns. Fourth, the potential role of MDMA-AT in changing interpersonal behavioral patterns observed in SAD that may maintain the disorder.

We present these domains as distinct for the purpose of presentation clarity; however, we view them as related and interdependent processes of change that reciprocally affect one another to affect overall social functioning in SAD. This conceptualization has guided terminology used throughout this paper in that we have chosen to use the term process of change, rather than mechanism, as it allows for the existence of bidirectionality, feedback loops, and concurrent change, whereas mechanism often implies a linear or causal pattern of variable interaction (29).



SOCIAL ANHEDONIA AND SOCIAL REWARD SENSITIVITY

People with SAD often have broad impairments in positive emotions, particularly in response to social situations (30, 31). For example, people with SAD experience diminished positive affect and increased negative affect in social interactions in general (32), and reduced positivity in response to social acceptance and enhanced negativity in response to social rejection (33). The reduction in positive affect in response to social situations, infrequent social approach behaviors, and related social skill deficits observed in SAD has been termed social anhedonia (31). Relatedly, people with SAD show altered responses to social reinforcement, leading to alterations in the balance between approach goals related to seeking social connection and advancing socially and avoidance goals related to social threat (34, 35). An experimental study showed that due to greater hypersensitivity to social punishment, people with social anxiety may have greater difficulty adapting to increased social reinforcement after being rejected by someone (or perceiving they were) even when that person later becomes more rewarding (36). This overactivation of avoidance goals may be part of why people with SAD tend to interpret positive social stimuli in threatening ways (30) and show increased fear of positive evaluation from others (37). For example, people with SAD often react to positive feedback by expecting that their partner will expect more from them in the next interaction and that they will fall short of those expectations (38, 39). This tendency to interpret positive social events as threatening has been shown to partially mediate the relationship between social anxiety and decreased positive affect (40). Increasing the relative balance of approach vs. avoidance goals as it relates to social situations may be core to recovery from SAD. For example, increased approach behavior in the form of sharing positive emotions is associated with improvements in SAD symptoms during treatment (41) and experimental reductions in safety behaviors (i.e., reduced avoidance) among people with high social anxiety (SA) results in more enjoyment during social events (42, 43). Together, these results suggest that increased positive reinforcement in social situations and reduced experiences or perceptions of punishment are important in the treatment of SAD. In relation to MDMA-AT, various sources of evidence suggest that MDMA may make social interactions more rewarding and less punishing and that these effects may endure beyond the dosing session. This may help alter the ratio of approach- vs. avoidance-focused social goals that appear to maintain SAD. MDMA has been shown across multiple studies to affect the action of brain systems related to social bonding and positive reinforcement related to social encounters (22). At a subjective level, people ingesting MDMA report feeling peace, safety, and love (27) and a subjective sense of desire to be with others (44), which comports with observations that MDMA increases motivation to affiliate with others during active dosing. At a neurochemical level, MDMA has been shown to induce the release of oxytocin and prolactin, two hormones centrally implicated in the ability to form social connections (45, 46). MDMA also strongly affects 5-HT2A receptors, which are important mediators of behavioral sensitization (47–49). A recent series of studies on mice indicate that the effects of MDMA on social behavior may extend beyond acute dosing. In a series of experimental studies, Nardou et al. (50) showed that mice exhibit a critical period through adolescence when they find social encounters with stranger mice reinforcing but then lose this preference as they age. Nardou et al. (50) also demonstrated that this critical window can be reopened in adult mice by administering MDMA in the presence of another mouse. Furthermore, this increased sensitivity to social reinforcement extended for at least 2 weeks post-administration. They also revealed that this effect did not occur with cocaine administration, suggesting it was not simply the pairing of positive stimuli with the presence of another mouse that resulted in the effect. Additionally, they also established that the MDMA needed to be administered with another mouse present in order to achieve this enduring shift in social reinforcement, suggesting that the social context of MDMA administration is important. Another series of mouse studies by Curry et al. (51) showed increased social behavior toward unfamiliar mice after multiple treatments with MDMA, with this effect being greater when the mice received MDMA while in the presence of another mouse. Together, these results suggest that MDMA may enhance motivation to connect with others, enhance the likelihood that people find social interactions with strangers rewarding, and that this effect may extend beyond MDMA administration in a therapeutic, social context. These effects could have multiple therapeutic benefits in people with SAD. First, it could shift motivation to engage in social behavior that could potentiate extinction processes in post-dosing sessions. For instance, the only available placebo-controlled trial testing MDMA-AT on social anxiety symptoms in autistic adults (52) found that, out of the seven participants who completed a full course of MDMA-AT, two people reported initiating dating for the first time, and another two reported increased comfort exploring and expressing gender identity at the 6-month follow up. It is possible that temporary increases in the reinforcement value of social interactions could initiate a new pattern of behavior in which individuals with SAD seek out previously avoided social situations and have more frequent positive social experiences, resulting in a positive chain of events in which affiliative behavior toward others elicits reciprocal affiliative behavior toward oneself [e.g., (53)]. Over time, this new learning could reinforce social approach and result in a reduced perceived need to enact safety behaviors that interfere with effective social functioning thereby increasing perceptions of social efficacy.



HEIGHTENED SOCIAL THREAT

A heightened tendency to experience social stimuli as threatening has been posited to be the central mechanism in the development and maintenance of SAD (12). People diagnosed with SAD show heightened amygdala activity to stimuli related to social-evaluative threat, such as negative emotion expressions or critical comments about oneself (54–56). Essentially, people with SAD do not feel safe in their relationships with others. This appears to be particularly true when interactions involve greater threat of revealing their authentic self, such as in laboratory tasks focusing on closeness generation through reciprocal self-disclosure (57). In fact, those with higher social anxiety have been shown to self-disclose less often in social tasks when they have high expectations of being liked by another person, whereas this pattern is inverse for people with low social anxiety (58). Other examples of this pervasive sense of threat in interpersonal relationships is the greater discomfort with social touch among people higher in social anxiety (59), heightened levels of interpersonal distrust (60), increased amygdala activity in response to emotional stimuli (61), and heightened loneliness in SAD youth (62). This heightened interpersonal-evaluative threat may account for at least some of the impairments in interpersonal functioning seen in SAD. The ability to feel safe around others and respond to social interactions in flexible, fluid, and contingent ways appears to be mediated through the same neuroanatomical systems. This system has been termed the social engagement (63) or social safety system (64) and involves the functioning of the parasympathetic nervous system and most centrally the vagus nerve and ventral vagus complex. The branch of the vagus nerve most fundamental in regulating social engagement enervates the heart as part of regulating global metabolism, slowing the body, and fostering a state of quiescence and potential for social engagement. The activation of this ventral branch of vagus nerve is thought to be indexed by higher heart rate variability, which refers to regular fluctuations in heart rate linked to the breathing cycle (65). Reduced high frequency heart rate variability at rest, which may be measured in a variety of ways we will not outline here, has been linked to a variety of anxiety disorders, social anxiety in particular (66), and also to perceived social connection (45, 46). High frequency heart rate variability is thought to measure the operation of the vagal brake, which refers to the action of the parasympathetic nervous system in downregulating physiological arousal in situations that are perceived as safe and in which rest is an adaptive response. Research suggests chronic under activation of the vagal brake in individuals with SAD, although it is unclear whether vagal nerve impairments play a role in the development of SAD or are better conceptualized as SAD sequelae. Nevertheless, people with social anxiety disorder demonstrate a rigid response style to social situations that involves the inability to inhibit threat-based responses in non-threatening situations (66) and which can be seen in decreased heart rate variability at rest compared to healthy controls (67). In addition to allowing the body to rest and regenerate, the ventral vagus and associated central nervous structures are also responsible for enervating muscles associated with flexible and responsive social engagement in the face, neck, and larynx. The result is that when the ventral vagus is active, our voice is more musical and face is more mobile thus facilitating better social engagement (64). Thus, in situations of increased sympathetic activity and decreased parasympathetic activity, peoples' ability to respond to social situations in a sensitive and synchronous manner is impaired. In sum, the tendency for people with SAD to experience heightened social threat appears to result in decreased operation of the social engagement system during social events, resulting in dysfunction in the operation of the vagus nerve, and thereby difficulties in non-verbal flexible social interaction. Behavioral evidence of social miscoordination can be seen in evidence that people with SAD demonstrate impairment in the non-verbal synchrony in social situations that is associated with greater warmth and rapport (68). Furthermore, people with SAD do not show increases in non-verbal synchrony that occur in healthy controls when engaging in closeness-generating conversations (69). Further indicators of social miscoordination in SAD include reduced reciprocal giving (70) and greater sensitivity to social punishment that may result in a greater difficulty adapting to increased social reinforcement after being rejected by someone (36). People with SAD also show differential cortisol reactivity in a high self-disclosure context and evidence less of a decline in cortisol when self-disclosing compared to people lower in social anxiety (71). Different types of evidence indicate that when people with SAD attend to positive affiliative signals, this leads to a range of positive outcomes (72–74), suggesting that shifts in felt social safety, along with attendant shifts in the functioning of the social engagement system could mediate changes in social anxiety symptoms. In addition, several longitudinal studies combine in suggesting that close positive relationships and experiences of social mastery/belonging serve as protective factors against SA (30). For example, a prospective study of SA among adolescents found that SA decreases when positive friendship qualities (i.e., companionship and intimacy) increase (75). Other examples of the importance of attending to positive social stimuli can be found in research showing that people with SAD differed from healthy controls only in positive affective empathy, but not negative affective empathy (76). In other words, they could share in others' negative emotions in a laboratory task but were less able to vicariously share others' positive emotions. Improvement on an empathy accuracy task mediated treatment outcomes in group CBT for social anxiety; this was particularly the case for positive affective empathy relative to negative affective empathy (41). In addition, people high in social anxiety appear to underestimate intensity and duration of positive affect when exposed to a positive interpersonal vignette as compared to individuals low in social anxiety, and overestimate other-related disgust, internal shame, and guilt (77). This literature suggests that improvements in SAD are likely to be dependent upon the extent to which people experience a greater sense of safety in social encounters and that this change will be mediated through the social engagement system. MDMA-AT appears to help people feel safer with others. Anecdotal reports of early therapists using MDMA indicated that clients often report greater ease in relating in both close and more distant relationships for weeks or months afterwards (28). A qualitative analysis of reports from a clinical trial of MDMA-AT for PTSD found that reports of feeling safe were common, such as in the following quotes from participants,

… I think it allowed me to feel safe in my space… Now it was safe and I had my tools and weapons to be able to tackle the obstacles that I never had before; There's no words that's going to explain this but I have never in my life relaxed like I did during this…Maybe like what you would feel in your mommy's tummy or something, whatever being back in the womb, very safe, very warm [(78), p. 46].

Another possibility is that MDMA may potentiate changes in social safety through facilitating a greater focus on cues related to affiliation and intimacy and less of a focus on cues related to hierarchy and social rank. In most social situations, people with SAD may tend to focus on managing and attempting to improve a self-perceived low social rank, rather than on affiliation and intimacy (35). A focus on social rank, particularly in the context of perceived low social rank, is likely to activate emotion systems linked to defensive arousal and deactivate those related to social engagement (79). This tendency to perceive affiliative cues as threatening can be seen in the fear and avoidance that people with SAD show to the positive evaluations of others (80) as well as their tendency to respond to positive evaluations with elevated arousal compared to healthy controls (81). MDMA has been shown to facilitate responding to positive social cues preferentially (82). Thus, MDMA may bolster internally experienced positive affect by shifting clients' focus toward positive aspects of social experiences (e.g., being accepted and feeling connected), exploring positively-valenced emotional experiences, and formulating social approach goals (relative to avoidance). As reviewed above, this effect may have its action through the influence of MDMA on the bonding-related hormones such as oxytocin and prolactin that may be linked to vagal tone (83). In addition, the serotonin system which MDMA strongly affects has been implicated in bonding. For example, experimental research on prairie voles shows that traumatic events reduce pair bonding in prairie voles, but this is reversed by selective serotonin reuptake inhibitors (84).



SHAME AND SHAME-RELATED COPING

Different types of evidence point to the significance of shame in maintaining heightened social threat perception in SAD. Shame is a self-conscious emotion characterized by the perception of being inferior, unlikable, or unacceptable and a desire to hide the undesirable self from others (85). Negative self-representations, negative interpretation biases, negative self-imagery, and social-evaluative thoughts characteristic of shame are observed at higher levels among individuals with SAD than healthy controls [see (12) for a review]. Indeed, shame is more highly correlated with SAD than other anxiety disorders (86) and predictive of social anxiety symptom severity (87). Decreases in shame-proneness, but not guilt-proneness, are associated with decreases in SAD symptoms (88). Shame is theorized to have evolved to prevent humans from behaving in ways that have a high negative social cost and could result in social devaluation by others and loss of social rank (e.g., cheating, stealing) (89, 90). When people are informed that social devaluation has occurred, or perceive that it could occur, shame is triggered to organize their behavior around mitigating their loss of social standing and reducing risk of ostracism (91). Studies have shown that self-reported shame elicited by social vignettes is highly correlated with actual ratings of social devaluation among individuals within and across distinct cultures (90). Experimental research has also shown that shame is elicited by predictive cues of social devaluation, such as being told one would be excluded by others, regardless of whether they acted in a morally transgressive way, suggesting the experience of shame is intimately tied to one's sense of threatened social cohesion rather than specific social behaviors (91). For individuals with SAD, negative attentional biases associated with increased social threat perception may result in an overestimation of the potential for social devaluation across social contexts (12), resulting in more frequent and intense experiences of shame compared to people without SAD (92). Some clinical models of SAD treatment hold that the anxiety experienced by people with SAD is a secondary response to the anticipation of exposing the core shameful self to others (93, 94). Preliminary support for this idea is suggested by intensive longitudinal and experimental data. For example, a daily diary study of college students showed that social anxiety symptom severity predicted higher shame during significant social interactions among college students (95). Similarly, the likelihood of shame after receiving negative feedback following a speech task is more strongly predicted by trait social anxiety rather than ratings of state social anxiety immediately following that task (96). In this view, SAD is maintained because individuals with SAD develop a range of shame avoidance strategies that function to protect them from experiencing rejection, ostracism, and shame that may confirm predictions based on shame-based self-referential thinking (e.g., “I'll make a fool of myself”). These avoidance behaviors, however, inadvertently prevent them from working through their core sense of shame and reinforce anxiety in social situations. Self-criticism is a key internal shame-avoidance strategy in SAD (95, 97). In moderate doses, self-criticism can serve an adaptive self-monitoring function that serves to identify discrepancies between an individual's behavior and societal expectations, helping the person appropriately modify their actions to adhere to social norms. Among individuals with SAD, however, self-criticism appears to be applied frequently and inflexibly around social interactions (97) and incorporates a high level of negative self-evaluation (96, 98). For example, in a daily diary study, college students wither higher social anxiety reported increased self-criticism following social events, regardless of the level of shame they experienced, whereas those low in social anxiety only endorsed self-criticism following high-shame interactions (95). This inflexible pattern of self-criticism is thought to perpetuate anxiety in social situations by reinforcing beliefs of low social rank and inferiority (79) and triggering defensive arousal associated with a sense of social threat. Indeed, an fMRI study showed that self-criticism was associated with increased activation in the lateral prefrontal cortex and dorsal anterior cingulate, areas of the brain associated with error processing and behavioral inhibition, but not areas associated with mindfulness and self-reassurance, such as the insula, suggesting a heightened attentional focus on identifying and correcting mistakes rather than general self-reflection (99). Over time, negative attentional biases in SAD may manifest in a general negative self-concept (100), greater access to negative self-related imagery in social situations (101) and heightened access to negative autobiographical memories (102), serving to maintain the shame-bound sense of self among individuals with SAD. Reductions in shame would have a broad range of positive effects for individuals with SAD. For instance, general decreases in shame should reduce the accessibility of negative self-imagery (103) and the tendency to engage in self-critical rumination in response to stressful social events (95, 96, 104), both of which appear to serve as maintaining factors in SAD. More broadly, if revealing the authentic self is less likely to trigger shame, then defensive self-focused attention may also be reduced (105–107), resulting in a decreased need to regulate shame through avoidant, self-critical processes. Indeed, a study of emotion-focused therapy for social anxiety showed that decreases in shame expressed in-session were associated with reduced self-criticism the following week (92). MDMA-AT may help individuals with SAD reduce shame by facilitating experiences of compassion or kindness toward the self through neurochemical changes, as well as through modeling from the therapist in the dosing session. With respect to the former, two experimental studies with ecstasy (presumably containing MDMA in one study and tested to confirm MDMA in the other) demonstrated that ecstasy increases feelings of self-compassion and reduces self-criticism (108, 109). In addition, anecdotal reports of MDMA-AT sessions suggest that MDMA increases self-compassion and self-acceptance (28, 110). Research on SAD suggests that greater self-compassion is associated with decreased fear of positive and negative evaluation (111) and reduced social anxiety severity (112). In addition, MDMA appears to elicit self-transcendent emotions more broadly. The mostly commonly reported experience while taking MDMA is a blissful state characterized by feelings of pleasure, peace, and love (27). Love and compassion are self-transcendent emotions, a family of emotions that increase prosocial behavior (113, 114), perceptions of connectedness (115), and the tendency to transcend self-centered needs to focus on the needs of others (116). Self-transcendent emotions generated through loving kindness meditation have also been shown to increase social connectedness (117, 118) and reduce self-criticism (119). MDMA-AT also appears likely to strengthen the bond between therapist and client and boost feelings of safety in dosing sessions, potentially laying the foundation for reproducing these types of safe interactions with others following participation in MDMA-AT. MDMA-AT participants often report feeling very safe with therapists during dosing sessions (78) and the tendency for MDMA to elicit expressions of warm and positive emotions toward therapists is also likely to elicit reciprocal responding from therapists (120, 121). Furthermore, the tendency for MDMA to strengthen emotional responses to positive social stimuli (44, 122) is likely to make therapists' responses of compassion and warmth more salient at a visceral level. If the core fear of people with SAD is that the exposure of a seemingly flawed and inferior self will result in rejection and shaming from others (94), then this enhanced therapeutic bond should potentiate corrective interpersonal learning experiences by both encouraging the person to be authentic and thereby reveal this core defective self, while also resulting in a prediction error when the person experiences acceptance and caring as a response, rather than the expected ridicule or rejection. This could enhance memory reconsolidation of shameful memories contributing to the person's core sense of shame, thereby reducing personally felt shame as well as the fear of shame previously resulting in shame regulation strategies (123). In sum, when used in a supportive therapeutic relationship, MDMA may reduce shame through the facilitation of self-transcendent emotions, particularly compassion, and by enhancing the therapeutic bond to potentiate corrective interpersonal learning. Reductions in shame should then result in reduced experiences of social evaluative threat and reductions in the defensive, avoidant, and preparatory behaviors that are central to maintaining SAD.



DYSFUNCTIONAL SOCIAL BEHAVIOR

SAD has been associated with a variety of social behaviors that function to decrease anxiety in social situations but inadvertently induce discomfort in others and evoke desires for social distance from people with SAD (12). These interpersonal behaviors are likely to contribute to the maintenance of SAD by evoking responses in others that further reinforce the person's perceived low social status and their perceptions of defectiveness and social inadequacy [e.g., (124)]. In addition, these behaviors have been shown to interfere with the development and maintenance of the kinds of close and secure relationships that are essential to adaptive functioning (125, 126). Since people with higher levels of social anxiety have been shown to preferentially benefit from the presence of close others compared to those with lower levels of social anxiety (127), behavior that blocks the development of these close secure relationships may foster an overarching sense of social disconnection in some that further contribute to heightened arousal and reduced activation of the social engagement system. Studies informed by ethological models of social anxiety (79) frame social anxiety as a mechanism that evolved to de-escalate competition between individuals in part via safety behaviors such as submissive gestures like gaze aversion, slouched posture, and constricted vocal tone. Consistently, one study (128) showed that socially anxious male participants demonstrated a higher number of submissive behaviors, specifically higher vocal tone and collapsed posture, than their less anxious male counterparts while engaged in a semi-structured role-play designed to elicit competitive threat. These submissive behaviors were positively correlated with both state shame and social anxiety. In addition, Zimmerman et al. (129) found that submissive behaviors mediated the relation between trait social anxiety and internalized shame among socially anxious men. These submissive displays are inconsistent with desired behavioral norms in Western society that have historically prioritized dominance and status as the primary markers of success, particularly for men. Although behaviors such as polite smiles, directing gaze downward, restricting speech in conversation, and speaking softly may serve to reduce anxiety in the moment, they have been associated with negative perceptions from observers and decreased willingness among peers to re-engage the individual in conversation in a lab setting, particularly in ambiguous social tasks (130–132). Perhaps the most extreme behavior in the repertoire of individuals with SAD to down-regulate anxiety is to avoid social situations altogether (133), resulting in fewer opportunities to build relationships with others and inadvertently confirming perceptions of one's lack of social value. Thus, these interpersonal deficits may both impair the development of new relationships and interfere with the development of greater intimacy and safety in existing relationships, thus perpetuating perceptions of social threat due to lack of a close and connected relationships. Furthermore, research suggests that SAD severity may be associated with reduced prosocial interpersonal signals. One example is the reduced frequency of genuine smiles in social interactions. Genuine smiles have been robustly demonstrated to be perceived as signals of generosity (134), competence (135), and intrinsic engagement and motivation by others (136). In one study, people with SAD showed less smiling during social encounters compared to controls and this predicted less interest in future interactions from conversational partners (125). This lack of smiling in people with SAD is likely to result in lower liking and pleasure in conversational partners, which has been confirmed in a study that found that conversational partners low in social anxiety did not experience boosts in positive affect when paired with individuals high in social anxiety and that this lack of positive affect was correlated with SAD partner's lack of smiling (137). The heightened sense of social threat in people with SAD also leads to a tendency to conceal their true feelings, a phenomenon termed expressive suppression (138). The behavior of masking one's true feelings has been demonstrated to lead to negative reactions from others in social encounters (139–141). Furthermore, trait tendencies toward expressive suppression have been shown to predict negative interpersonal outcomes over time (126, 142) including reduced social support (143) and difficulty forming new relationships (126). Fortunately, expressive suppression has been shown to decrease with successful treatment of SAD (138), suggesting that improvements in expressive suppression may play an important role in recovery from SAD. These interpersonal deficits in SAD are also likely to lead to subjective feelings of inauthenticity and perceptions from others that the person is being inauthentic. Authenticity refers to whether a person is expressing their “true” or “core” self in their behavior or whether the person is behaving in a way that is true to what they really experience (144). Authenticity has been associated with higher personal (145–147) and interpersonal well-being (148, 149). People with SAD have been shown to experience lower self-rated authenticity in dyadic interactions as well as being rated by conversational partners as less authentic (150). Furthermore, people with SAD have also been shown to exhibit more inauthentic opinions (151), with this tendency predicting lowered self-concept clarity. This suggests that people with SAD who chronically express opinions and attitudes based on what they believe others wish to hear, rather than their own genuine viewpoint, tend to become confused about their own opinions and attitudes, potentially contributing to this uncertain and inadequate sense of self found in SAD. An individual's early social context is theorized to play a significant role in the development of safety behaviors in SAD by informing the person's sense of social-evaluative threat and level of anxiety across social situations (12). For instance, parenting styles associated with overcontrol or overprotection (152–154), exposure to adverse social experiences with peers, such as bullying, social ostracism, or peer victimization (152, 155, 156), early relational traumatic experiences (154, 157, 158) and strong societal expectations to adhere to strict cultural norms (159) contribute to the development of social anxiety and may also play a maintaining role (12). Other evidence suggests a bidirectional relation between social anxiety and social victimization and rejection, potentially due to poorer social performance secondary to increased use of safety behaviors (106, 160, 161). This may particularly be the case for children that display behaviors associated with inhibited temperament (e.g., excessive crying, shyness around strangers). Research has shown that inhibited or avoidant temperament in as early as infancy can elicit protective parental behaviors and negative interactions with same-aged peers (162, 163), that may increase the individual's threat perception of social interactions and exacerbate social-evaluative anxiety over time. A number of studies suggest that changes in safety behaviors and other forms of interpersonal expression may play an important role in recovery from SAD. For example, in one study, people with SAD engaged in an interaction with an unknown individual. They were randomly instructed to either interact normally or to reduce safety behaviors in a way intended to increase authenticity. Results showed that increases in authenticity due to reduced safety behaviors led to increased positive affect in the person with SAD, more positive perceptions of their partner's response, and a greater desire to interact with their partner again (42). Another experimental study showed that people with SAD assigned to a safety behavior reduction intervention prior to a conversation showed increases in both perceived and actual positive interpersonal outcomes, reduced self-judgments, and more social approach behavior compared to the control condition (164). Together, these results show that both authenticity and positivity can be increased in social interactions among people with SAD and that increases in authenticity have important personal and interpersonal benefits. This also suggests that it may be important for people with SAD to expose their true selves to social scrutiny and that authenticity may be an important treatment target for people with SAD. In sum, the social context of people with SAD appears to play an important role in maintaining the disorder. In addition, it appears that people with SAD contribute to their negative social context by engaging in various problematic social behaviors including reduced smiling, expressive suppression, and inauthenticity that may result in negative reactions from others and thereby confirm perceptions of low social status. Furthermore, research suggests that the behavior of close others may affect the outcome of CBT for SAD (165). Thus, interventions that help increase feelings of social safeness, increase positivity in social interactions, and reduce social threat may improve outcomes for SAD via changes in spontaneous interpersonal behavior and improved responses from others signaling social inclusion and liking. Increases in social reinforcement might result in more positive emotion expressed during social situations, such as genuine smiling. Increased safety and reduced shame due to MDMA-AT would presumably result in a decrease in safety behaviors or expression suppression that have been shown to impede relationship development and intimacy. Furthermore, a qualitative study of people in MDMA-AT for PTSD, Barone et al. (110) found that 12 out of 19 of the interviewees reported subjective improvements in relationships and social skills as a result of MDMA-AT. In addition, research shows that people taking MDMA feel more authentic (166) and experience enhanced positive emotions (27) that might lead to shifts in interpersonal behavior that alter their social context, resulting in a beneficial feedback loop.



DISCUSSION

Social anxiety disorder is a debilitating psychological problem with heavy costs to the individual and society at large. Although effective behavioral and pharmacological interventions exist, many people struggling with SAD experience ongoing symptoms following treatment (16, 167) or do not present for treatment (5) indicating room for innovation in SAD treatment strategies. We believe MDMA-AT is particularly well-situated to be a novel, efficient, and effective intervention to help individuals with SAD alleviate psychological suffering and improve social functioning. In this paper, we put forth four domains where MDMA-AT may have lasting effects in altering processes hypothesized to maintain SAD beyond the dosing session: social anhedonia and decreased social reward, heightened social threat perception, increased shame and self-criticism, and dysfunctional interpersonal behavior. Evidence considered in this review for the role of MDMA in facilitating these changes was largely from basic scientific research using non-human animals and studies assessing humans who ingested MDMA outside the context of psychotherapy. Future clinical research examining the effectiveness of MDMA-AT will be necessary to test the hypothesized effectiveness of MDMA-AT for SAD beyond the single study conducted to date (52), as well as to directly test the respective roles of enhanced social reward sensitivity, decreased social threat perception, reduced shame and self-criticism, and alterations in interpersonal behavior in facilitating MDMA-AT treatment outcomes. It is our hope that by understanding the relevant processes of change in MDMA-AT for SAD, therapists may be better equipped to tailor in-session interventions to fit the individual, thereby augmenting treatment outcomes and facilitating greater and more lasting changes in social functioning and quality of life.
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