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Abstract

:

Technology-mediated sexual interactions (TMSI) are interpersonal exchanges via technology of self-created sexual material, including photos, videos, and auditory or text messages. There is little research on the factors that predict both TMSI experiences and their sexual wellbeing outcomes. Social anxiety is anxiety experienced in response to social or performance situations. From a cognitive–behavioural perspective, people higher in social anxiety may avoid TMSI, preventing positive or negative consequences. They also may use TMSI to avoid the anxiety caused by in-person sexual interactions, benefiting from access to sexual interactions while perpetuating anxiety about them. The purpose of this scoping review was to explore the role of social anxiety in TMSI and its sexual wellbeing outcomes. We executed a comprehensive search strategy across eight academic databases and searched reference lists of included articles. We included 19 articles written in English or French that had a human sample and were published between 1991 and 2021 and evaluated connections between social anxiety constructs (e.g., shyness, anxiety) and TMSI-related experiences (e.g., sexting, internet sex addiction). The pattern of results suggested that social anxiety constructs may predict some but not all forms of TMSI. Future research from a cognitive–behavioural perspective will expand knowledge on social anxiety, TMSI, and its sexual wellbeing outcomes.
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1. Overview


Sexting, cybersex, phone sex, avatar sex, virtual reality sex, and haptic sex all share one thing in common: they refer to ways that people can engage in sexually explicit interactions with another person using communication technologies. Technology-Mediated Sexual Interactions (TMSIs) is a term designed to conceptually capture these similarities. TMSIs include sending, receiving, or exchanging self-created, sexually explicit content (e.g., a text, picture, audio, video, avatar interaction, haptic stimulation) using any type of communication technology (e.g., smartphone, laptop [1]). Sexting and cybersex are two overlapping terms used to capture TMSIs that include sending/receiving sexually explicit messages or nude/semi-nude pictures and videos using a cellphone or computer [1]. Research on sexting and cybersex suggests that between 25% and 80% of adults report engaging in these forms of TMSIs [2,3,4,5]. There is very little research on other emerging forms of TMSIs [6,7,8]; however, a sizeable minority of participants report having experienced some of these [9]. Researchers have focused largely on sociodemographic predictors of TMSIs and TMSIs as a predictor of psychosocial outcomes with an emphasis on sexting and negative outcomes (e.g., see [8,10]). However, psychosocial factors likely predict TMSI engagement and play a role in the extent to which TMSI is beneficial or detrimental to people’s sexual health and wellbeing (i.e., the presence of positive and absence of negative sexual experiences, including affective, cognitive, physical, and social elements [11,12]). Social anxiety may be a particularly relevant psychosocial factor for expanding knowledge on TMSI because of the impact that it has on people’s in-person interpersonal interactions. When people experience high social anxiety, they tend to avoid social situations or endure situations that cause distress, particularly in-person situations. Thus, TMSI may be appealing when social anxiety increases because it allows people control over anxiety-provoking aspects of socio-sexual interactions. Understanding whether and what role social anxiety plays in TMSI and in TMSI outcomes will extend our understanding of the function of TMSI across different populations. In this scoping review, we explored published research to determine the extent to which researchers have included social anxiety in TMSI studies. Our goal was to contribute to knowledge on how social anxiety may influence or shape TMSI by synthesizing research findings, identifying gaps, and elucidating relevant variables to improve research on the connections between social anxiety, TMSI, and its resulting sexual wellbeing outcomes.



1.1. Social Anxiety


Social anxiety is a common experience that can detrimentally impact people’s interpersonal lives. Approximately 60% of Canadians reported experiencing social anxiety in at least one interpersonal situation [13]. Social anxiety ranges from mild discomfort in a performance situation (e.g., feeling nervous giving a speech)—which is likely normative or non-impairing—to panic-like symptoms across multiple situations (e.g., racing heartbeat, sweating, and shortness of breath when interacting in small or large groups). Social anxiety disorder—that is, social anxiety accompanied by significant distress and impairment in functioning [14]—is one of the most prevalent anxiety disorders. In a recent analysis of data from the World Mental Health Survey Initiative, Stein et al. [13] found an average lifetime prevalence of 4.0% for social anxiety across low-, middle-, and high-income countries. Rates were highest within high-income countries, ranging from 1.2% (Spain) to 12.1% (USA). The Diagnostic and Statistical Manual of Mental Disorders [14] includes a 12-month prevalence estimate of Social Anxiety Disorder at 7% in the United States, 2.3% in Europe, and 0.5–2% in much of the world. People who consistently experience high social anxiety report a range of interpersonal difficulties, including having fewer friends and fewer romantic and sexual relationships [15]. High social anxiety also tends to coincide with communication difficulties, including deficits in communication skills (e.g., [16]), self-protective disclosure styles in romantic relationships and close friendships [17], and less-effective communication styles [18].



The cognitive–behavioural framework is relevant for understanding the continuum of social anxiety, including but not limited to social anxiety disorder [19,20,21]. In this framework, social anxiety occurs (or increases) when people have (a) negative, fearful, and worrisome thoughts about a social situation and its outcomes; (b) experience increased anxiety along with information processing biases that direct attention towards anxiety-provoking stimuli and lead to interpreting ambiguous stimuli as dangerous; and (c) consequently engage in behaviours to escape, avoid, or decrease their anxiety [22,23,24]. These latter behaviours maintain, rather than attenuate, anxiety because they interfere with people’s ability to learn that they can effectively manage the situation. Additionally, when people use these behaviours to attempt to decrease their anxiety, they ironically increase the likelihood that their feared outcome will occur (e.g., avoiding eye contact during a conversation leads to lower conversation success; see [25] for a review). Researchers and clinicians call these safety behaviours, or subtle avoidance behaviours. Specifically, safety behaviours are mental or behavioural strategies that people use to cope with or avoid the outcomes that they fear during anxiety-provoking situations; however, these actually maintain or increase anxiety symptoms in the short and long term [26,27,28,29]. People with higher social anxiety tend to engage in a range of safety behaviours (e.g., avoiding eye contact, wearing clothes that conceal signs of anxiety) in anticipation of or during social interactions to help endure the situation [22,26,30]. The cognitive–behavioural framework is the most well-known and empirically supported approach for understanding social anxiety.




1.2. Social Anxiety and TMSI


Using the cognitive–behavioural framework, there are multiple ways in which social anxiety may predict TMSI. Within this framework, there are multiple cognitive and affective mechanisms that prompt the given behaviours. For example, researchers have consistently found that people high in social anxiety report fearing negative evaluation from others, which in turn leads them to avoid situations where negative evaluation could occur, endure these with distress, or adopt safety behaviours to try to decrease the chance of negative evaluation [31]. The cognitive–behavioural framework also emphasizes the function of behaviours. In the example, people will adopt the specific safety behaviours that they believe will allow them to cope with anxiety symptoms and reduce the likelihood of negative evaluation, whether or not these behaviours actually reduce anxiety in the situation or over time. Thus, in the context of sexual interactions, people high in social anxiety may avoid TMSI, use TMSI as a safety behaviour, or use a combination of the two.



First, people who experience high social anxiety may avoid TMSI altogether. Research suggests that many people avoid sexual communication, particularly when it involves sharing sexual aspects of the self, because of perceived threats to the self and fears of being perceived as inadequate, incompetent, and lacking skills [32,33]. Because all TMSIs involve sharing self-created sexual content with another, these same perceptions of threat likely exist for TMSIs. On the one hand, the common experience of fear, anxiety, and avoidance of sexual communication may eliminate any association between social anxiety and TMSI. On the other hand, people higher in social anxiety may be particularly susceptible to threats and fears prompted by sexual communication. Indeed, a core cognitive component of social anxiety involves people’s fears of being perceived negatively and/or being rejected by others (e.g., [34,35]). Thus, as social anxiety increases, people may experience more barriers to sexual communication no matter the context, which would lead to no or fewer TMSIs.



Alternatively, people higher in social anxiety may use TMSI as a safety behaviour. A growing body of research suggests that people higher in social anxiety use web-based and mobile social technologies in ways that mimic or extend safety behaviours from in-person “life” to the technology-mediated “world” [36,37,38,39,40,41]. Indeed, multiple cyberpsychology theories suggest that technology-mediated communications are appealing because of what they afford users that in-person communication does not, such as relative anonymity (i.e., being able to hide visual and/or auditory aspects of the self) and asynchronicity (i.e., time lags in communication) (e.g., the hyperpersonal model [42]; Social Information Processing theory [43]). These affordances provide “safety” from anxiety-provoking situations. Thus, people higher in social anxiety may engage in more TMSIs compared to people lower in social anxiety because TMSIs are less anxiety-provoking than in-person sexual interactions and communication. However, TMSIs take many forms that may differ in their level of perceived safety (see [44]). For example, text-based interactions are more visually anonymous than image- or video-based interactions; thus, the former is likely perceived as more “safe” than the latter. Indeed, some researchers have found that as social anxiety increases, the likelihood of people using technologies that provide greater control over self-presentation online also increases [44]. It is possible that people higher in social anxiety engage in some but not all TMSIs because they provide a sense of safety, or subtle avoidance, from in-person sexual interactions and communication.




1.3. Social Anxiety and Sexual Well-Being Outcomes of TMSI


Social anxiety may predict the outcomes of TMSI regardless of its role in TMSI experience. In cognitive–behavioural frameworks, the function of a given behaviour is paramount to understanding when the behaviour leads to beneficial and detrimental outcomes. In this view, the same behaviours—such as TMSI—can have multiple functions depending on the beliefs people hold about the situation, themselves, or the likely outcome. Some people high in social anxiety may use TMSIs to engage in sexual activities while avoiding feared outcomes of in-person sexual activity—that is, as a safety behaviour. This function likely perpetuates these fears and may reduce the likelihood that TMSI leads to positive sexual wellbeing outcomes. It may even increase the likelihood of negative sexual wellbeing outcomes or the reliance on TMSI as an interpersonal sexual outlet. For others, TMSI may allow them to approach sexual interactions that they fear in-person but in a way that exposes them to these fears without experiencing the feared outcomes. In turn, TMSI may lead to positive sexual wellbeing outcomes, decrease the fears about in-person sexuality, and limit reliance on TMSI for sexual interactions. These different functions likely prompt TMSI to have a variety of sexual wellbeing outcomes for people higher in social anxiety. Understanding how people with higher social anxiety use TMSI is relevant to learning how TMSI impacts social functioning, technology use, and sexual wellbeing.




1.4. Current Study


Our goal was to contribute to TMSI and social anxiety research by building knowledge on how social anxiety may influence or shape TMSI and its outcomes. To achieve this, we conducted a scoping review to systematically summarize and synthesize current research related to social anxiety and TMSI. Scoping review methods provide a structured approach to searching, selecting, summarizing, and synthesizing published knowledge on a topic to determine its size, variety, nature, key concepts, and gaps [45,46,47,48]. Scoping reviews are broader and more exploratory than systematic reviews, which are guided by more specific research questions and methods, focused on peer-reviewed empirical research that is often limited to a specific study design and motivated by critically appraising included studies [49]. To our knowledge, there are no comprehensive literature reviews on the relationship between social anxiety and TMSI. Therefore, a scoping review is well-suited to address the research questions and identify any gaps in the literature. Our review was guided by the following primary research question: what is the role of social anxiety in TMSI and its sexual outcomes? More specifically: is TMSI particularly appealing for people who struggle with face-to-face social interactions, such as those higher in social anxiety? Does using TMSI translate into better or worse sexual wellbeing for people higher in social anxiety? Are TMSI experiences helpful or harmful to people who are higher in social anxiety, who may avoid and/or experience significant distress in face-to-face social interactions? Because we expected to find few articles that included these three concepts together (i.e., social anxiety, TMSI, and sexual outcomes), we expanded our research questions to incorporate concepts well-connected to social anxiety. Specifically, we also asked whether shyness, a personality construct similar to social anxiety, or anxiety symptoms, were associated with TMSI and its outcomes.





2. Methods


2.1. Protocol and Registration


Our study design was guided by Arksey and O’Malley’s [45] methodological framework and by Peters et al.’s [48] update for scoping reviews, which consists of identifying the research question; searching for relevant studies; selecting studies; charting the data; and collating, summarizing, and reporting the results. A protocol was drafted and revised by all members of the research team. The final protocol was registered with the Open Science Framework on 20 January 2021 (https://osf.io/nrhfu, accessed on 20 January 2021). We present the scoping review according to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension for Scoping Reviews (PRISMA-ScR) checklist [50]. All deviations from the registered protocol are described at the relevant step.




2.2. Eligibility Criteria


We included studies in this scoping review if they were published between 1991 (this date was chosen as it coincides with the launch of the first Web page; [51]) and 2020, written in English or French, and involved human participants. The literature had to address any anxiety construct (e.g., social, physiological, generalized worry, anxiety sensitivity, shyness) and TMSI or sexual behaviour, activities, or communication via technology or in-person (e.g., sexual intercourse, oral sex, masturbation, sexual promiscuity, “dirty talk,” discussing sexual interests and needs). We excluded literature that addressed anxiety and the use of technology unrelated to sexual behaviour and/or communication (e.g., social media) or that included anxiety and sexual outcomes without testing whether the two were connected.



To capture a wide range of relevant research and findings, we included any study design (e.g., quantitative, qualitative, mixed-methods, clinical studies). With the exception of pre-registered clinical trials, we considered all types of literature, including academic dissertations; chapters; case reports; published records of the papers and/or abstracts of individual congresses, symposiums, and meetings; editorials; essays; theoretical papers; and articles published in non-peer-reviewed and peer-reviewed journals. We excluded literature if study participants were selected based on the following criteria: sexual difficulties (e.g., vaginismus, erectile dysfunction, sexual trauma), neurodevelopmental disorders (e.g., autism, ADHD), severe mental illness (e.g., psychotic symptoms, schizophrenia, and/or major cognitive disorders such as dementia or Alzheimer’s disease), and chronic physical health conditions (e.g., cancer, heart disease).




2.3. Information Sources and Search


We focused our scoping review on social anxiety and TMSI. A social sciences research librarian (Patrick R. Labelle) with experience in planning systematic and scoping reviews assisted in drafting, developing, and implementing a search strategy to identify potentially relevant references across the following eight bibliographic databases: APA PsycInfo (Ovid), CINAHL (EBSCOhost), Cochrane Central Register of Controlled Trials (Ovid), MEDLINE (Ovid), Sociological Abstracts (ProQuest), Web of Science (including the SCI-Expanded, SSCI, AHCI, CPCI-S, CPCI-SSH, ESCI), Érudit, and Cairn. The strategy was informed, in part, by examining previous reviews related to social anxiety [52,53,54] as well as reviews focused on TMSI [1,55,56,57]. It was revised and further refined through team discussion. The final search strategy included relevant subject headings and keywords and is available in Appendix A. No database limits were used. Searches across the first six databases listed above were initially conducted in July 2019 (T1), with updates completed in December 2019 (T2) and January 2021 (T4). Érudit and Cairn were searched in January 2020 (T3). To complement the database searches, reference lists of all included studies were examined to help identify any additional relevant studies. All references were imported into Covidence™ [58], which is an online tool used to manage various phases of the review process. On 28 June 2022, we conducted a forward citation search of the three articles that examined social anxiety and TMSI-specific behaviours (e.g., sexting, cybersex) using Google Scholar; we identified no relevant articles published in 2021 or 2022 from this search.




2.4. Selection of Sources of Evidence


To increase consistency among reviewers, we piloted screening at both the title and abstract and at the full-text phases. Specifically, for phase 1 abstract and title screening, three reviewers (K.S., M.A., C.J.F.) piloted 10 abstracts selected at random. Minor adjustments were made to the inclusion and exclusion criteria to reflect the importance of including references that looked at sexual behaviour and/or sexual communication. Two reviewers (M.A. and C.J.F.) then independently reviewed and screened the titles and abstracts of all references identified through the database searches by applying the inclusion and exclusion criteria. For phase 2 full-text screening, three reviewers (M.A., C.J.F., J.B.) piloted 10 randomly selected full-text references. Again, minor adjustments were made to the list of exclusion criteria to improve clarity (e.g., changing “sexual dysfunction” to “sexual difficulties”). For this phase, three reviewers (M.A., C.J.F., J.B.) independently reviewed and screened the full text of selected articles. Disagreements throughout these two phases were resolved by relying on an additional reviewer (K.S.) or by reaching consensus through team discussion.




2.5. Data Charting


We developed a data-charting form based on the Joanna Briggs Institute’s guidelines for Scoping Review data charting [59]. The data chart captured information on key study characteristics (e.g., sample information, design, measures used) and summary information on reported results relevant to TMSI’s relationship to anxiety, constructs related to TMSI, and/or in-person sexual variables. Each element in the table was clearly defined; the table and definitions were reviewed by the entire team prior to piloting. To pilot the charting table, three reviewers (M.A., C.J.F., J.B.) extracted three articles each and then reviewed the results as a group with a fourth reviewer (K.S.). Questions, challenges, and discrepancies were discussed to ensure consensus on all aspects of charting. Then, three reviewers (M.A., C.J.F., J.B.) completed the extractions and discussed them at multiple timepoints to allow for an iterative extraction process and relevant updates to the data charting form. We resolved disagreements regarding the data charting either through team discussion or with a fourth reviewer (K.S.). Prior to summary and synthesis, two reviewers (K.S., M.A.) verified the extracted elements for the final set of included references.




2.6. Data Items


For each paper, we summarized the publication information (i.e., authors, year, title, language of the study, title of journal, type of literature, whether the article was pre-registered, whether the article had open data, the number of studies within the document, and relevant study or chapter number), the sample (i.e., sample size, information regarding age, gender options and breakdown, sexual identity options and breakdown, ethnicity options and breakdown, geographic location of study completion, and participant language), study methods (i.e., eligibility criteria, aims/purpose/objectives, specific research questions and hypotheses, study design, protocol information, data analytic approach), measurement (i.e., type of technology, type of anxiety, measure of anxiety, type of sexual outcome, measure of sexual outcome, and all additional variables measured), and the findings of the study (i.e., whether anxiety predicts or coincides with a sexual outcome, which type of anxiety predicts/coincides with which type of sexual outcome, whether a sexuality variable predicts an anxiety variable, which type of sexuality variable predicts which type of anxiety variable, and additional findings related to scoping review objectives). We did not critically appraise included studies because it was not relevant to our research objectives; doing so also would be difficult because of heterogeneity in study designs. Given that our primary interest was in the predictive relationship between social anxiety (and related constructs) and technology-mediated sexual interactions (and related constructs), we compiled TMSI-related articles separately from in-person sexuality-related articles.




2.7. Synthesis of Results


First, we used descriptive statistics to summarize information related to study characteristics to comprehensively describe elements of the research designs and methods captured in the literature. Next, two reviewers (K.S., M.A.) labelled studies by the type of anxiety and type of sexuality variables included. This labelling resulted in 4 types of anxiety: social anxiety, shyness, generalized anxiety, and anxiety (unspecified in publication or measure but related to anxiety symptoms). Then, we created 4 categories to capture similarities in the type of sexuality variables: TMSI-related, non-consensual TMSI, partner-seeking TMSI, and problematic TMSI-related. TMSI-related included studies in which cybersex or sexting was measured either by specifying that it was consensual experience or instructions were general without specifying the consent context. Non-consensual TMSI included cybersex or sexting that was unwanted, coerced, pressured, threatened, or between adults and minors. Partner-seeking TMSI included studies about online platforms to find sex or romantic partners that may or may not include having cybersex or sexting; we included a study on using sex robots because these are arguably a replacement sexual partner. We used the problematic TMSI-related category to integrate studies about compulsive online dating, negative outcomes of online dating, or internet sex addiction. For each study, we examined the statistical analyses, significance, and direction of effects alongside the codes and categories to summarize the pattern of results with a simple sentence. Finally, we described patterns within each category.





3. Results


A total of 6128 references were found through the database searches (T1 search in July 2019 (5182 results) with updates at T2 (266 results) and T4 (637 results), and a search in French-language databases at T3 (43 results)). Figure 1 presents the PRISMA flow chart depicting the screening process and the number of articles included at each stage and in the final review. After importing references into Covidence [58], 1977 duplicates were removed, leaving a total of 4151 references for title and abstract screening. Of these 4151 references, 3584 were excluded because they did not meet the inclusion criteria. Of the 567 remaining references to be evaluated at the full-text phase, we could not locate the full-text for 13 of these studies. Therefore, 554 studies were eligible for full-text screening. After evaluating these studies, 110 references met the inclusion criteria and were selected for this review, while 444 references were excluded (see Figure 1). Seven additional studies were identified by examining bibliographies of the included studies, increasing the total to 117 included references. We initially extracted data from these 117 articles. Once this step was completed, we decided to exclude 72 articles for which the anxiety construct was attachment anxiety (n = 22), sexual anxiety (n = 5), hospital anxiety (n = 4), trait anxiety (n = 4), state anxiety (n = 3), social anxiety related to HIV/AIDS (n = 2), and death anxiety (n = 1), because these constructs were theoretically and conceptually distinct from social anxiety. Although trait and state anxiety are often considered synonymous with anxiety symptoms, a recent meta-analysis demonstrated that they likely reflect a general tendency towards negative affect rather than anxiety, per se [60]. We then sorted the remaining 45 articles into 2 separate extraction files based on whether they related to social anxiety and TMSI (19 articles) or to social anxiety and only in-person sexuality variables (26 articles). We originally included in-person sexuality studies in our methods because of the overall paucity of literature related to social anxiety and TMSI in our initial search (2019); however, several articles related to anxiety and TMSI were published after we started our review, increasing the number of citations we were able to include. We eliminated these 26 in-person sexuality articles to focus on TMSI specifically.



3.1. Descriptive Information about Included References


We retrieved 19 articles in which the researchers reported on a connection between social anxiety, shyness, or anxiety and TMSI-related variables. These studies were published between 1995 and 2020 (mode = 2019). Table 1 presents a comprehensive summary of the included study characteristics. Sample sizes ranged from 21 to 5561 participants (M = 1041). Based on the age ranges reported, the majority of these studies were conducted with emerging adults and/or adults (18+; 57.89%). None of the studies distinguished between cisgender, transgender, or non-binary participants, with most being conducted with both men and women (78.95%). Similarly, the majority of studies (57.89%) did not report on the sexual identities or orientations of their participants. Of the 10 that did, 2 only included heterosexual people, 2 only included sexual minoritized men, and 4 included heterosexual and sexual minoritized people. Most studies were conducted in the USA (39.13%); 31.58% of studies included primarily White participants.



The included studies addressed a range of social-anxiety-related variables and TMSI-related variables. Seven studies investigated social anxiety (one also included shyness, and one included generalized anxiety), three were exclusively about shyness, and nine were about anxiety symptoms (two of which specified generalized anxiety-excessive and uncontrollable worry across numerous life domains [14]. Half of the studies were focused on sexting (n = 10) (consensual only = 5, nonconsensual only = 3, both = 2); two were about cybersex (consensual only = 1, non-consensual only = 1), five were about sex/partner-seeking (compulsive dating app use = 1), one was about sex robots, and one was about internet sex addiction. A summary of the findings in each study and how these were categorized is shown in Table 2.




3.2. Patterns in the Results Related to Social Anxiety and TMSI Relationships


There were only two studies in which researchers examined the link between TMSI-related experiences and social anxiety. In both, increased social anxiety coincided with a lower likelihood of engaging in visual TMSI [61,62]. In one, the effect depended on the relationship context, participants’ gender, and sexual identity such that lower social anxiety predicted the prevalence of visual cybersex with a dating partner for male youth and predicted visual cybersex with a stranger for gay, lesbian, or bisexual youth [61]. In the other study, there was no relationship between text-based TMSI and social anxiety [62].



In the seven studies focused on anxiety and TMSI-related experiences, four found no significant associations between anxiety and sending and/or receiving visual TMSI [63,64,65,66]. For most of these studies, there were no reported gender differences. In one, there was no TMSI and anxiety association for men, but for women, visual TMSI coincided with increased anxiety [67]. In the remaining three studies, TMSI experience coincided with higher anxiety in varying ways. TMSI (text and visual) coincided with greater anxiety in a youth sample [68]; the researchers also found an association between sexting at time 1 and anxiety at time 2. In another longitudinal study, sending TMSI again predicted anxiety over time, but anxiety did not predict sending TMSI [69]. This was also the only study that aggregated text, visual, and audio forms of sexting. In another cross-sectional study, the positive association between TMSI and anxiety disappeared when accounting for depression, stress, and sociodemographic factors [64].



The pattern of results for non-consensual TMSI (n = 5) was different. Only one of these studies included social anxiety: adults who perpetrated non-consensual TMSI (measured as soliciting minors online) were more likely to report social anxiety symptoms than those who engaged in TMSI with adults [70]. However, this finding was moderated by gender/sex, sexual orientation, and the relationship context of the experience. In all four anxiety studies, experiencing non-consensual TMSI as the victim coincided with or predicted greater anxiety [65,67,71,72]. In two, the findings were moderated by gender [67,71]. Specifically, Drouin et al. [71] found that participants who reported greater sexting coercion in their current or most recent relationship also reported higher anxiety symptoms, with the effect being stronger in men. Alternatively, Gassó et al. [67] found that men’s sexting experiences (consensual or non-consensual) were not associated with anxiety, whereas women who had experienced coercive sexting were more likely to report anxiety.



Higher social anxiety or shyness was related to more partner-seeking TMSI and problematic TMSI-related experiences in all relevant studies. In the four studies investigating partner-seeking TMSI, higher social anxiety and shyness were linked with seeking sexual partners online [73,74,75,76]. Increased shyness also predicted men’s intentions to purchase and use sex robots, but not women’s [77]. Increased social anxiety predicted and was predicted by problematic TMSI: compulsive dating site use [78] and Internet sex addiction [79].





4. Discussion


The purpose of this scoping review was to contribute to knowledge on TMSI by exploring the published research that links social anxiety to TMSI and its sexual wellbeing outcomes. To our knowledge, this is the first literature review focused on the role of social anxiety in TMSI and its outcomes. Overall, we found only three studies specific to social anxiety and behaviours that clearly fit with the conceptual definition of TMSI; two of these were not focused on consensual TMSI. These limited findings suggest that people higher in social anxiety may be less likely to engage in visual forms of TMSI but no more or less likely in text-based forms. However, higher social anxiety predicted more partner-seeking and problematic TMSI-related activities. The pattern in the 10 additional studies that addressed anxiety symptoms and TMSI suggested that non-consensual TMSI experiences predicted greater anxiety but that consensual TMSIs are not related to anxiety. There were no studies in which the sexual wellbeing outcomes of TMSI were examined in relation to social anxiety or its related constructs. Overall, the substantial theoretical and methodological gaps in research need to be addressed to better understand the function of TMSI and its sexual wellbeing outcomes in relation to social anxiety. Presently, the pattern of results only indicates that increases in social anxiety are likely related to more or less TMSIs depending on the context of these experiences. Taking a cognitive–behavioural perspective in future studies will expand research, knowledge, and interventions on social anxiety, TMSI, and sexual wellbeing.



4.1. State of the Research on Social Anxiety and TMSI


Our scoping review revealed many gaps and limitations in research related to social anxiety, TMSI, and its sexual wellbeing outcomes. These gaps and limitations are consistent with Doring and colleagues’ conceptual review of research related to sexual interactions in digital contexts, including TMSI [8]. First, the scope of research is limited in size. Only 3 of 19 studies specifically addressed social anxiety and TMSI. The remaining studies were focused on social anxiety and shyness—a variable similar to and sometimes combined with social anxiety—related to behaviours that might include TMSI but are not TMSI-specific (i.e., five studies on partner-seeking and two studies addressing problematic TMSI-related). There are aspects of partner-seeking—such as using dating apps, viewing profiles, striking up a non-sexual conversation, and meeting in person—that do not constitute TMSI behaviours. We opted to include these studies because some people will engage in TMSI in the context of partner-seeking [80]. Similarly, problematic TMSI-related experiences include TMSI and many factors that are not about TMSI at all, such as using online pornography, excessive thinking about using the Internet for sexual purposes, and interference from technology-mediated sexual activities in their daily lives (e.g., [81]). From the included studies, we could not determine whether social anxiety predicted aspects of partner-seeking or problematic TMSI that are specific to TMSI or about the other factors incorporated in these phenomena. Additionally, we found no studies in which researchers examined how social anxiety might lead to different sexual wellbeing outcomes from TMSI. Yet, the extent to which TMSI is beneficial or detrimental to sexual wellbeing is arguably more important than whether or not people engage in TMSI. Given the pervasiveness of technology-mediated communications, knowing how and why TMSI leads to positive, negative, or even neutral sexual wellbeing outcomes for people is more important than simply knowing who is more or less likely to engage in these behaviours. More research is needed on social anxiety, TMSI, and the sexual wellbeing consequences of TMSI experiences.



Researchers have paid more attention to the relationships between anxiety symptoms and TMSI than social anxiety specifically. We kept this research because anxiety symptoms such as physiological activation, making negative predictions, and engaging in safety behaviours are common across anxiety experiences and anxiety disorders (e.g., [82]). Indeed, people with social anxiety frequently experience anxiety symptoms in other non-social domains (e.g., [83]). Including these studies revealed the importance of taking the consent context of TMSI experience into account in all future research. We observed that people who reported non-consensual TMSI experiences (including feeling pressured, coerced, and receiving unwanted sexts) also reported increased anxiety symptoms. This finding may translate to social anxiety; some research suggests that people higher in social anxiety are at greater risk of non-consensual sexual experiences overall [84]. We also found preliminary evidence that some forms of TMSI (i.e., sexting) predicted later increased reports of anxiety symptoms. However, there was considerable variability in the associations (or lack thereof) between anxiety and TMSI-related experiences. This inconsistency is likely due to variability in methods (e.g., measuring multiple types of TMSI) and participants sampled (e.g., adolescents vs. adults). Taken together, our findings highlight the need for more research to clarify the roles of social anxiety, different anxiety types, and anxiety constructs in consensual and non-consensual TMSI experiences.



There were methodological limitations in the research designs and procedures that further limited the clarity of patterns and the generalizability of the results. In some cases, researchers did not provide sufficient details about the demographics of their sample to allow readers to understand who was represented by their findings. This omission was particularly evident when we attempted to assess how inclusive this body of research was in terms of gender/sex, sexual orientation, and ethnic diversity. Indeed, it is likely that most samples represented primarily, if not exclusively, cis-gender participants despite researchers not reporting whether participants were cis, trans, or non-binary (perhaps because they did not ask). In over half of the studies, researchers did not indicate the sexual orientation or the ethnic composition of the sample. Yet, some research suggests that minoritized people, particularly sexual minority people, engage in TMSI at higher rates and with different outcomes than heterosexual, cis-gendered, White, and Western people (e.g., [9,85]). Research also suggests that minoritized people report high symptoms of anxiety and more anxiety than majorized people (e.g., [86,87,88,89,90]). Moreover, in the few included studies in our review that specifically examined these characteristics, sociodemographic variables changed (i.e., moderated) the relationships between social anxiety or anxiety and TMSI-related experiences. At a minimum, future research needs to include information on sample sociodemographic characteristics. However, we recommend that researchers consider how sociodemographic variables, alone or together, predict TMSI alongside social anxiety or modify the relationships between social anxiety, TMSI, and sexual wellbeing outcomes.



Another limitation of the included studies was a lack of contextual details concerning TMSI use. For example, only a few studies took the relationship and technological context of TMSI into consideration. TMSI can and does occur between people in many relationship contexts and for many relationship-related reasons (e.g., [6,7,91,92]). Researchers have found that TMSI in a romantic relationship is more common than TMSI with someone who is not one’s romantic partner [92,93,94]. However, these same studies [92,93,94] demonstrate that TMSI also occurs between people known to each who are not current partners and between strangers. Furthermore, some TMSI are text-based and provide greater anonymity than those that include audio or visual (or both) formats. TMSI can also occur via live stream or asynchronous formats. There were no studies about emerging forms of TMSI, such as avatar sex, virtual reality sex, or haptic sex (i.e., teledildonics), that met our search parameters. Research suggests that some forms of TMSI are much more prevalent than others, with text-based likely the most common and emerging TMSI [95,96]. How social anxiety relates to TMSI and its outcomes likely depends on who one engages in TMSI with and what format TMSI takes. In one study in our review, the findings changed with the relationship context, and the format of technology changed [61]. In most studies, researchers only examined visual TMSI via visual sexting. In one, the researchers aggregated text, visual, and audio forms [69]. We strongly recommend that researchers take the relationship context and format of TMSI, along with the consent context of TMSI and sociodemographic characteristics, into consideration in all future research.



This scoping review also points to the increasing relevance of TMSI and the need for more research. Only three studies were published prior to 2010; thus, the majority of research occurred in the 10 years prior to this publication, five in 2019 and two in 2020. Our first search was conducted in 2019, at a time when our initial skim of the literature identified almost no TMSI studies involving social anxiety. Indeed, the lack of studies on TMSI and social anxiety was our rationale for originally choosing to include in-person studies in our review. Most of the studies in our review are about sexting. The increase in studies published in 2019 follows calls for more and improved research on sexting (e.g., [97,98]). However, sexting as a research topic is limited in (a) its conceptual and operational definitions, (b) historical connections to moral panic, and (c) an inability to reflect the breadth of ever-changing technologies used for sexual interactions (see [10]). In contrast, TMSI is a behavioural domain that integrates the core behaviours in sexting with similar behaviours across a wide variety of common and emerging technologies [10,99]. As technologies evolve, the specific formats (e.g., text, image, audio) tied historically to one type of technology will change, as will the specific technologies through which behaviours can occur. The underlying behaviours—exchanging, sending, and receiving via a technological device—will remain consistent. Researchers need to focus on these underlying behaviours to build a strong theoretical and empirical knowledge base.




4.2. A Cognitive–Behavioural Approach to Future Research


A cognitive–behavioural framework for social anxiety and TMSI research will help clarify the limited and contradictory findings identified in our review. The research on TMSI and social anxiety is clearly limited. Some studies suggest that social anxiety is associated with less engagement in some types of TMSI, specifically visual forms [61,62]; other research suggests that social anxiety is associated with more engagement in TMSI-related activities, such as partner-seeking online [73,74,75,76,78]. Moreover, we found that researchers took an exploratory or data-driven approach to link anxiety constructs to TMSI rather than one founded in a particular theory or model. This lack of theory is a critical gap in TMSI research; it prevents TMSI research from being guided by and connected to longstanding, empirically supported theories and bodies of knowledge [10]. The evidence base for the cognitive–behavioural framework explaining the multiple processes, mechanisms, symptoms, and consequences of social anxiety is substantial. Examining the link between social anxiety and TMSI using this framework is a logical starting point to guide hypothesis generation and research design. Doing so also will connect the findings with the well-established broader understanding of social anxiety; its relation to health, mental health, social and occupational functioning; and effective prevention and intervention efforts. In turn, empirical findings on social anxiety and TMSI will lead to developments in how to prevent and intervene, at the population and individual level, when TMSI experiences lead to negative sexual wellbeing.



The cognitive–behavioural framework points to multiple mechanisms that may explain the relationships between social anxiety and TMSI or its outcomes. For example, the beliefs that people hold about TMSI and its potential consequences will impact whether they feel anxious or relieved at the prospect of engaging in TMSI. Consequently, this affective response will determine whether they avoid or approach TMSI. People with higher social anxiety are particularly afraid of being negatively evaluated or rejected (e.g., [100]). This fear of negative evaluation may be greater in the context of some TMSI and not others, or for TMSI in some relationship contexts and not others. Furthermore, people with higher social anxiety tend to focus on their own performance and appearance in social interactions (e.g., I must be blushing; they’ll think I’m stupid [35]). This information processing bias may be amplified in visual forms of TMSI, thus prompting them to avoid visual TMSI. It is possible that people with higher social anxiety instead engage in forms of TMSI involving visual anonymity and asynchrony as a safety behaviour—a way to engage in TMSI while mitigating or managing the cognitive factors that create greater anxiety for them (see [44]). These cognitive, affective, and behavioural variables then provide reasons for why increases in social anxiety predict decreases in some (but perhaps not all) TMSI. In turn, people higher in social anxiety may have fewer opportunities to benefit from TMSI than those lower in social anxiety; however, they also have fewer opportunities to experience detrimental TMSI outcomes. These findings would be in line with research that suggests that people higher in social anxiety are less likely to engage in interpersonal sexual activity in-person, do so less frequently, and report less sexual satisfaction and pleasure than people lower in social anxiety (e.g., [101,102,103,104]). Yet, if TMSI is used as a safety behaviour, it may be the only sexual outlet for some people higher in social anxiety. In this possibility, TMSI may lead to beneficial sexual wellbeing and other positive outcomes for those higher in social anxiety. Kashdan et al. [105] found that in-person sexual activity on one day, and especially sexual activity that is pleasurable and created feelings of connection, predicted fewer social anxiety symptoms on the following day for those with higher social anxiety [105]. Overall, the possibilities from the cognitive–behavioural framework provide many research questions and hypotheses to drive this area of inquiry for some time.




4.3. Limitation of the Scoping Review


We were guided by Arksey and O’Malley’s [45] foundational methods paper and by Peters et al.’s [48] significant update in conducting this scoping review. The search strategy was comprehensive and was executed in eight databases. However, our procedures were limited in a few ways. We limited our searches to bibliographic databases and to consulting the reference lists of included studies to identify evidence. We did not take additional steps to locate other studies and types of literature. For instance, we did not conduct targeted searches of thesis/dissertation repositories, nor did we consult specific conference websites. However, the databases we used indexed these types of publications alongside scholarly articles. Similarly, we did not attempt to locate other forms of grey literature, such as government information, white papers, and other documents produced by research institutes, organizations, and associations. We consulted bibliographies of the included studies. We did not scan tables of contents of selected relevant journals, nor contact the primary authors of included studies to ask for more research, nor did we conduct a forward search to find articles that cited the included studies. As such, we may have missed some relevant evidence in our review. Additionally, many of the databases we used index content in numerous languages; database limits were not applied to the searches. However, only studies published in English or in French were included. Thus, we may have missed pertinent studies that were published in other languages. We updated our searches regularly; however, the last update was completed more than a year ago. Our review does not include studies that were published since 1 January 2021. Finally, we assigned one reviewer to extract each article as opposed to pairs of reviewers. We made this choice for time and efficiency given the scale of articles we initially included. Although we piloted extraction, there was evidence of some inconsistency in how the data were represented in the extraction table. The first author reviewed all of the extracted data for the included articles to verify information and ensure consistency in presentation. It remains possible that inconsistent data extraction led to the misrepresentation of elements in the initial extraction table, which may have inadvertently impacted studies that were excluded. Despite these limitations, we are confident that we followed a rigorous, exhaustive, and comprehensive approach to identify studies, used appropriate means to extract data given the volume of studies that were initially included, and presented and analyzed the evidence in such a way as to draw useful conclusions to inform future research.





5. Conclusions


What role does social anxiety play in TMSI and its sexual wellbeing outcomes? The results of our scoping review do not clearly suggest whether or to what degree social anxiety plays a role in TMSI or its sexual wellbeing outcomes. At present, there simply is not enough research focused on social anxiety, TMSI, and consequences to sexual wellbeing to posit clear suggestions in response to this question. The only clear evidence in our findings is that the role of social anxiety, and other anxiety constructs, bear further examination. From a theoretical and empirical perspective, it seems that social anxiety predicts TMSI, but not all forms and not all in the same direction. Whether TMSI is avoided, is endured with distress, or some or all types of TMSI are used as safety behaviours requires more research that takes into consideration the varying forms of TMSI, the relationship context, and a variety of individual factors that may prompt some people to seek TMSI more than others regardless of social anxiety experience (e.g., gender, sexual identity, relationship status, age, etc.). Research on the mechanisms that explain how or why social anxiety impacts TMSI, as well as the sexual wellbeing outcomes of TMSI for people with higher social anxiety, will integrate TMSI with a larger body of empirically supported knowledge, assessment, and intervention. In turn, research findings will improve psychoeducation, assessment, and intervention on both social anxiety and TMSI. Given the increasing relevance of technology-mediated interactions, made particularly evident during the COVID-19 pandemic, there is a pressing need for researchers to critically examine predictors, mediators, and moderators of TMSI and its sexual wellbeing outcomes from a theoretical perspective. Doing so will enrich public and professional discourse, provide novel information on TMSI experiences, and spur theoretical and systematic research on the causes and consequences of the integration of technology into people’s sexual lives.
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Appendix A


ORIGINAL SEARCH



The following databases were initially searched on 4 July 2019:




	
APA PsycInfo (Ovid)—959 results



	
CINAHL (EBSCOhost)—268 results



	
Cochrane Central Register of Controlled Trials (Ovid)—139 results



	
MEDLINE (Ovid)—2176 results



	
Sociological Abstracts (ProQuest)—309 results



	
Web of Science—1331 results



	
Total (before duplicates removed)—5182 results



	
Total (after duplicates removed)—3652 results








The following strategies were used for each database.



APA PsycInfo (Ovid)




	
social anxiety/



	
social phobia/



	
timidity/



	
(shyness or shy or timid*).ti,ab



	
(fear* adj3 “negative evaluation”).ti,ab



	
phobic avoidance.ti,ab



	
interpersonal* adj3 (anxi* or avoid* or stress* or distress* or phob* or inhibit*).ti,ab



	
(social* adj3 (anxi* or avoid* or stress* or distress* or phob* or inhibit*)).ti,ab



	
or/1–8



	
psychosexual behavior/



	
exp cybersex/



	
“sexual intercourse (human)”/



	
sexual satisfaction/



	
computer mediated communication/



	
online dating/



	
sexual partners/



	
sext*.ti,ab



	
(text* adj3 sex*).ti,ab



	
((short message service or sms) adj3 sex*).ti,ab



	
((cellphone* or cell* or phone* or mobile*) adj3 sex*).ti,ab



	
((cyber* adj3 sex*) or cybersex*).ti,ab



	
(virtual* adj3 sex*).ti,ab



	
((internet or web or online) adj3 sex*).ti,ab



	
((computer* or technolog*) adj3 sex*).ti,ab



	
((social media* or social network*) adj3 sex*).ti,ab.



	
((facebook or twitter or tweet* or snapchat or whatsapp or skype*) adj3 sex*).ti,ab



	
((mobile app* or app or apps) adj3 sex*).ti,ab



	
((mobile app* or app or apps or online) adj3 dating).ti,ab



	
((email* or e-mail* or electronic mail*) adj3 sex*).ti,ab



	
(digisex* or (digital* adj3 sex*)).ti,ab



	
(communicat* adj3 sex*).ti,ab



	
((online or technolog* or computer*) adj3 communicat*).ti,ab



	
(sex* adj3 (activ* or relation* or interact* or intercourse or behavio* or partner*)).ti,ab



	
(coitus or coital).ti,ab



	
or/10–34



	
9 and 35








CINAHL (EBSCOhost)




	
MH “social anxiety disorders”



	
MH “shyness”



	
TI(shyness or shy or timid*) OR AB(shyness or shy or timid*)



	
TI(fear* N3 “negative evaluation”) OR AB(fear* N3 “negative evaluation”)



	
TI(phobic avoidance) OR AB(phobic avoidance)



	
TI(interpersonal* N3 (anxi* or avoid* or stress* or distress* or phob* or inhibit*)) OR AB(interpersonal* N3 (anxi* or avoid* or stress* or distress* or phob* or inhibit*))



	
TI(social* N3 (anxi* or avoid* or stress* or distress* or phob* or inhibit*)) OR AB(social* N3 (anxi* or avoid* or stress* or distress* or phob* or inhibit*))



	
S1 OR S2 OR S3 OR S4 OR S5 OR S6 OR S7



	
MH “coitus”



	
MH “sexual partners”



	
MH “sexual satisfaction”



	
MH “sexting”



	
TI(sext*) OR AB(sext*)



	
TI(text* N3 sex*) OR AB(text* N3 sex*)



	
TI((short message service or sms) N3 sex*) OR AB((short message service or sms) N3 sex*)



	
TI((cellphone* or cell* or phone* or mobile*) N3 sex*) OR AB((cellphone* or cell* or phone* or mobile*) N3 sex*)



	
TI((cyber* N3 sex*) or cybersex*) OR AB(((cyber* N3 sex*) or cybersex*)



	
TI(virtual* N3 sex*) OR AB(virtual* N3 sex*)



	
TI((internet or web or online) N3 sex*) OR AB((internet or web or online) N3 sex*)



	
TI((computer* or technolog*) N3 sex*) OR AB((computer* or technolog*) N3 sex*)



	
TI((social media* or social network*) N3 sex*) OR AB((social media* or social network*) N3 sex*)



	
TI((facebook or twitter or tweet* or snapchat or whatsapp or skype*) N3 sex*) OR AB((facebook or twitter or tweet* or snapchat or whatsapp or skype*) N3 sex*)



	
TI((mobile app* or app or apps) N3 sex*) OR AB((mobile app* or app or apps) N3 sex*)



	
TI((mobile app* or app or apps or online) N3 dating) OR AB((mobile app* or app or apps or online) N3 dating)



	
TI((email* or e-mail* or electronic mail*) N3 sex*) OR AB((email* or e-mail* or electronic mail*) N3 sex*)



	
TI(digisex* or (digital* N3 sex*)) OR AB(digisex* or (digital* N3 sex*))



	
TI(communicat* N3 sex*) OR AB(communicat* N3 sex*)



	
TI((online or technolog* or computer*) N3 communicat*) OR AB((online or technolog* or computer*) N3 communicat*)



	
TI(sex* N3 (activ* or relation* or interact* or intercourse or behavio* or partner*)) OR AB(sex* N3 (activ* or relation* or interact* or intercourse or behavio* or partner*))



	
TI(coitus or coital) OR AB(coitus or coital)



	
S9 OR S10 OR S11 OR S12 OR S13 OR S14 OR S15 OR S16 OR S17 OR S18 OR S19 OR S20 OR S21 OR S22 OR S23 OR S24 OR S25 OR S26 OR S27 OR S28 OR S29 OR S30



	
S8 AND S31








Cochrane Central Register of Controlled Trials (Ovid)




	
anxiety/



	
phobia, social/



	
shyness/



	
(shyness or shy or timid*).ti,ab



	
(fear* adj3 “negative evaluation”).ti,ab



	
phobic avoidance.ti,ab



	
interpersonal* adj3 (anxi* or avoid* or stress* or distress* or phob* or inhibit*).ti,ab



	
social* adj3 (anxi* or avoid* or stress* or distress* or phob* or inhibit*).ti,ab



	
or/1–8



	
sexual behavior/



	
coitus/



	
sexual partners/



	
sext*.ti,ab



	
(text* adj3 sex*).ti,ab



	
((short message service or sms) adj3 sex*).ti,ab



	
((cellphone* or cell* or phone* or mobile*) adj3 sex*).ti,ab



	
((cyber* adj3 sex*) or cybersex*).ti,ab



	
(virtual* adj3 sex*).ti,ab



	
((internet or web or online) adj3 sex*).ti,ab



	
((computer* or technolog*) adj3 sex*).ti,ab



	
((social media* or social network*) adj3 sex*).ti,ab.



	
((facebook or twitter or tweet* or snapchat or whatsapp or skype*) adj3 sex*).ti,ab



	
((mobile app* or app or apps) adj3 sex*).ti,ab



	
((mobile app* or app or apps or online) adj3 dating).ti,ab



	
((email* or e-mail* or electronic mail*) adj3 sex*).ti,ab



	
(digisex* or (digital* adj3 sex*)).ti,ab



	
(communicat* adj3 sex*).ti,ab



	
((online or technolog* or computer*) adj3 communicat*).ti,ab



	
(sex* adj3 (activ* or relation* or interact* or intercourse or behavio* or partner*)).ti,ab



	
(coitus or coital).ti,ab



	
or/10–30



	
9 and 31








MEDLINE (Ovid)




	
anxiety/



	
phobia, social/



	
shyness/



	
(shyness or shy or timid*).ti,ab



	
(fear* adj3 “negative evaluation”).ti,ab



	
phobic avoidance.ti,ab



	
interpersonal* adj3 (anxi* or avoid* or stress* or distress* or phob* or inhibit*).ti,ab



	
social* adj3 (anxi* or avoid* or stress* or distress* or phob* or inhibit*).ti,ab



	
or/1–8



	
sexual behavior/



	
coitus/



	
sexual partners/



	
sext*.ti,ab



	
(text* adj3 sex*).ti,ab



	
((short message service or sms) adj3 sex*).ti,ab



	
((cellphone* or cell* or phone* or mobile*) adj3 sex*).ti,ab



	
((cyber* adj3 sex*) or cybersex*).ti,ab



	
(virtual* adj3 sex*).ti,ab



	
((internet or web or online) adj3 sex*).ti,ab



	
((computer* or technolog*) adj3 sex*).ti,ab



	
((social media* or social network*) adj3 sex*).ti,ab.



	
((facebook or twitter or tweet* or snapchat or whatsapp or skype*) adj3 sex*).ti,ab



	
((mobile app* or app or apps) adj3 sex*).ti,ab



	
((mobile app* or app or apps or online) adj3 dating).ti,ab



	
((email* or e-mail* or electronic mail*) adj3 sex*).ti,ab



	
(digisex* or (digital* adj3 sex*)).ti,ab



	
(communicat* adj3 sex*).ti,ab



	
((online or technolog* or computer*) adj3 communicat*).ti,ab



	
(sex* adj3 (activ* or relation* or interact* or intercourse or behavio* or partner*)).ti,ab



	
(coitus or coital).ti,ab



	
or/10–30



	
9 and 31








Sociological Abstracts (ProQuest)




	
SU.EXACT(“anxiety”)



	
TI,AB(shyness or shy or timid*)



	
TI,AB(fear* N/3 “negative evaluation”)



	
TI,AB(phobic avoidance)



	
TI,AB(interpersonal* N/3 (anxi* or avoid* or stress* or distress* or phob* or inhibit*))



	
TI,AB(social* N/3 (anxi* or avoid* or stress* or distress* or phob* or inhibit*))



	
1 OR 2 OR 3 OR 4 OR 5 OR 6



	
SU.EXACT(“sexual behavior”)



	
SU.EXACT(“sexual intercourse”)



	
TI,AB(sext*)



	
TI,AB(text* N/3 sex*)



	
TI,AB((“short message service” or sms) N/3 sex*)



	
TI,AB((cellphone* or cell* or phone* or mobile*) N/3 sex*)



	
TI,AB((cyber* N/3 sex*) or cybersex*)



	
TI,AB(virtual* N/3 sex*)



	
TI,AB((internet or web or online) N/3 sex*)



	
TI,AB((computer* or technolog*) N/3 sex*)



	
TI,AB((“social media*” or “social network*”) N/3 sex*)



	
TI,AB((facebook or twitter or tweet* or snapchat or whatsapp or skype*) N/3 sex*)



	
TI,AB((“mobile app*” or app or apps) N/3 sex*)



	
TI,AB((“mobile app*” or app or apps or online) N/3 dating)



	
TI,AB((email* or e-mail* or “electronic mail*”) N/3 sex*)



	
TI,AB(digisex* or (digital* N/3 sex*))



	
TI,AB(communicat* N/3 sex*)



	
TI,AB((online or technolog* or computer*) N/3 communicat*)



	
TI,AB(sex* N/3 (activ* or relation* or interact* or intercourse or behavio* or partner*))



	
TI,AB(coitus or coital)



	
8 OR 9 OR 10 OR 11 OR 12 OR 13 OR 14 OR 15 OR 16 OR 17 OR 18 OR 19 OR 20 OR 21 OR 22 OR 23 OR 24 OR 25 OR 26 OR 27



	
7 AND 28








Web of Science (including the SCI-Expanded, SSCI, AHCI, CPCI-S, CPCI-SSH, ESCI)




	
TS=(shyness or shy or timid*)



	
TS=(fear* NEAR/3 “negative evaluation”)



	
TS=(“phobic avoidance”)



	
TS=(interpersonal* NEAR/3 (anxi* or avoid* or stress* or distress* or phob* or inhibit*))



	
TS=(social* NEAR/3 (anxi* or avoid* or stress* or distress* or phob* or inhibit*))



	
#1 OR #2 OR #3 OR #4 OR #5



	
TS=(sext*)



	
TS=(text* NEAR/3 sex*)



	
TS=((“short message service” or sms) NEAR/3 sex*)



	
TS=((cellphone* or cell* or phone* or mobile*) NEAR/3 sex*)



	
TS=((cyber* NEAR/3 sex*) or cybersex*)



	
TS=(virtual* NEAR/3 sex*)



	
TS=((internet or web or online) NEAR/3 sex*)



	
TS=((computer* or technolog*) NEAR/3 sex*)



	
TS=((“social media*” or “social network*”) NEAR/3 sex*)



	
TS=((facebook or twitter or tweet* or snapchat or whatsapp or skype*) NEAR/3 sex*)



	
TS=((“mobile app*” or app or apps) NEAR/3 sex*)



	
TS=((“mobile app*” or app or apps or online) NEAR/3 dating)



	
TS=((email* or e-mail* or “electronic mail*”) NEAR/3 sex*)



	
TS=(digisex* or (digital* NEAR/3 sex*))



	
TS=(communicat* NEAR/3 sex*)



	
TS=((online or technolog* or computer*) NEAR/3 communicat*)



	
TS=(sex* NEAR/3 (activ* or relation* or interact* or intercourse or behavio* or partner*))



	
TS=(coitus or coital)



	
#7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13 OR #14 OR #15 OR #16 OR #17 OR #18 OR #19 OR #20 OR #21 OR #22 OR #23 OR #24



	
#6 and #25








SEARCH UPDATE #1



Updated searches were done in the following databases between 17 and 22 December 2019:




	
APA PsycInfo (Ovid)—18 results



	
CINAHL (EBSCOhost)—7 results



	
Cochrane Central Register of Controlled Trials (Ovid)—6 results



	
MEDLINE (Ovid)—92 results



	
Sociological Abstracts (ProQuest)—13 results



	
Web of Science—130 results



	
Total (before duplicates removed)—266 results



	
Total (after duplicates removed)—139 results








APA PsycInfo (Ovid)



37. limit 36 to up = 20190701–20191217



CINAHL (EBSCOhost)



33. EM 20190704–20191217



34. S32 AND S33



Cochrane Central Register of Controlled Trials (Ovid)



33. (“2019” or “2020”).yr



34. 32 and 33



MEDLINE (Ovid)



33. (201907* or 201908* or 201909* or 201910* or 201911* or 201912*).dt,ez,ed.



34. 32 and 33



Sociological Abstracts (ProQuest)




	
Used publication year to limit from 2019 to current



Web of Science



	
Used publication year to limit from 2019 to current



SEARCHES DONE IN ADDITIONAL DATABASES








The following databases were searched on 31 January 2020:




	
Érudit—3 results



	
Cairn—40 results








The following strategies were used for each database.



Érudit




	
(“anxiété sociale” OU “angoisse sociale” OU “évitement phobique” OU “détresse sociale” OU “stress social” OU “inhibition sociale” OU “anxiété interpersonnelle” OU “angoisse interpersonnelle” OU “détresse interpersonnelle” OU “stress interpersonnel” OU “inhibition interpersonnelle”) ET sex*



	
Keywords searched in the “Tous les champs (sauf texte intégral)” field








Cairn




	
((social* OU interpersonel*) w/5 (anxi* OU angoiss* OU évite* OU stress* OU détresse* OU phobi* OU inhibit*)) ET sex*



	
Two keyword searches were done (one in the “Titre” field and the other in the “Résumé” field)








SEARCH UPDATE #2



Updated searches were done again in the following databases on 6 January 2021:




	
APA PsycInfo (Ovid)—77 results



	
CINAHL (EBSCOhost)—30 results



	
Cochrane Central Register of Controlled Trials (Ovid)—19 results



	
MEDLINE (Ovid)—229 results



	
Sociological Abstracts (ProQuest)—15 results



	
Web of Science—267 results



	
Total (before duplicates removed)—637 results



	
Total (after duplicates removed)—317 results








APA PsycInfo (Ovid)



37. limit 36 to up = 20191201–20210106



CINAHL (EBSCOhost)



33. EM 20191220–20210106



34. S32 AND S33



Cochrane Central Register of Controlled Trials (Ovid)



33. (“2019” or “2020” or “2021”).yr



34. 32 and 33



MEDLINE (Ovid)



33. (201912* or 2020* or 202101*).dt,ez,ed.



34. 32 and 33



Sociological Abstracts (ProQuest)




	
Used publication year to limit from December 2019 to current



Web of Science



	
Used publication year to limit from 2019 to current
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Figure 1. PRISMA diagram for scoping review method. 
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Table 1. Summary of study characteristics for included articles.
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Study Characteristics

	
n (%)






	
Date of Publication

	

	




	

	
1995

	
1 (5.26%)




	

	
2007

	
1 (5.26%)




	

	
2008

	
1 (5.26%)




	

	
2012

	
1 (5.26)




	

	
2013

	
1 (5.26%)




	

	
2014

	
2 (10.53%)




	

	
2015

	
1 (5.26%)




	

	
2016

	
1 (5.26%)




	

	
2017

	
2 (10.53%)




	

	
2018

	
1 (5.26%)




	

	
2019

	
5 (26.3%)




	

	
2020

	
2 (10.53%)




	
Age

	

	




	

	
Children (<13)

	
1 (5.26%)




	

	
Teenagers Only (13–17)

	
4 (21.05%)




	

	
Emerging Adults Only (18–29)

	
6 (31.58%)




	

	
Adults Only (>29)

	
1 (5.26%)




	

	
Emerging Adults—Adults (18+)

	
4 (21.05%)




	

	
Not Reported

	
3 (15.79%)




	
Gender

	

	




	

	
Only Men (Cis/Trans Not Specified)

	
3 (15.79%)




	

	
Only Women (Cis/Trans Not Specified)

	
0 (0%)




	

	
Both Men and Women (Cis/Trans Not Specified)

	
15 (78.95%)




	

	
Not Reported

	
1 (5.26%)




	
Sexual Identity

	

	




	

	
Only Heterosexual People

	
2 (10.53%)




	

	
Only Sexual Minoritized Men

	
2 (10.53%)




	

	
Only Sexual Minoritized Women

	
0 (0%)




	

	
Heterosexual and Sexual Minoritized People

	
4 (21.05%)




	

	
Not Reported

	
11 (57.89%)




	
Country

	

	




	

	
USA

	
9 (39.13%)




	

	
Canada

	
2 (8.70%)




	

	
Australia

	
2 (8.70%)




	

	
Belgium

	
1 (4.35%)




	

	
Bosnia

	
1 (4.35%)




	

	
Finland

	
1 (4.35%)




	

	
Germany

	
1 (4.35%)




	

	
Herzegovina

	
1 (4.35%)




	

	
India

	
1 (4.35%)




	

	
Serbia

	
1 (4.35%)




	

	
Spain

	
1 (4.35%)




	

	
Sweden

	
1 (4.35%)




	

	
Switzerland

	
1 (4.35%)




	
Ethnic Majority (i.e., >50% of sample)

	

	




	

	
White/Caucasian

	
6 (31.58%)




	

	
German

	
1 (5.26%)




	

	
Hispanic

	
1 (5.26%)




	

	
Mixed Ethnicities

	
1 (5.26%)




	

	
Not Reported

	
10 (52.63%)




	
Study Design

	

	




	

	
Cross-Sectional

	
15 (78.95%)




	

	
Longitudinal

	
2 (10.53%)




	

	
Qualitative

	
1 (5.26%)




	

	
Mixed Methods

	
1 (5.26%)




	
Type of Anxiety

	

	




	

	
Anxiety

	
8 (38.10%)




	

	
Generalized Anxiety

	
2 (9.52%)




	

	
Shyness

	
4 (19.05%)




	

	
Social Anxiety

	
7 (33.33%)








Note. n = 19; not all percentages may total 100% due to studies being included more than once (e.g., including two samples from different countries) and rounding; three studies were conducted in more than one country; two studies measured more than one type of anxiety.
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Table 2. Summary of the codes, categories, and findings in the included studies.
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Citation

	
Type of Study

	
Type of Anxiety

	
Type of Technology

	
Technology Category

	
Summary of Findings

	
Pattern in Results






	
Beyens and Eggermont, 2014

	
Cross-sectional Survey

	
Social Anxiety

	
Cybersex Text and Visual, + Dating Partner, Friend, and Stranger

	
TMSI-related

	
Social anxiety did not predict prevalence of text-based sexually arousing online conversations.

	
No SA- and TMSI-related association




	
Lower social anxiety predicted prevalence of visual cybersex with dating partner, particularly for boys, and visual cybersex with stranger for gay, lesbian, or bisexual youth.

	
SA increases predict less TMSI-related




	
Kim, Martin-Storey, Drossos, Barbosa, and Georgiades, 2019

	
Cross-sectional Survey

	
Social Anxiety

	
Sexting-Visual

	
TMSI-related

	
As social anxiety disorder symptoms decreased, odds of sending and receiving sexts increased.

	
SA increases predict less TMSI-related




	
Generalized Anxiety

	
Generalized anxiety symptoms did not significantly predict sending or receiving.

	
No anxiety and TMSI-related association




	
Schulz, Bergen, Schuhmann, and Hoyer, 2017

	
Cross-sectional Survey

	
Social Anxiety

	
Cybersex Stranger + Minors

	
Non-consensual TMSI

	
Participants who interacted or attempted to interact sexually online with minors they did not know reported higher social anxiety than those who sexually interacted with adults they did not know, followed by those with no online sexual contact with strangers, and participants soliciting adolescents reported higher social anxiety than those soliciting adults online.

	
Non-consensual TMSI-related coincides with greater SA




	
Coduto, Lee-Won, and Baek, 2019

	
Cross-sectional Survey

	
Social Anxiety

	
Partner-seeking-compulsive

	
Problematic TMSI-related

	
Social anxiety positively correlated with preference for online social interactions via online dating applications and with compulsive use of dating apps.

	
SA increases predict more problematic TMSI-related




	
Increases in social anxiety predicted negative outcomes from dating app use because of greater compulsive use of dating apps. For those high in loneliness, social anxiety predicts preference for online dating applications, which predicts compulsive use of dating apps, which in turn predicts more negative outcomes.

	
SA increases predict more negative outcomes of problematic TMSI-related




	
Marmet, Studer, Wicki, Bertholet, Khazaal, and Gmel, 2019

	
Cross-sectional Survey

	
Social Anxiety

	
Internet Sex Addiction

	
Problematic TMSI-related

	
Internet sex addiction explained 1.47% of the 18.35% of the variance in the severity of SAD that was explained by the co-occurrence of behavioural addictions. This means that internet sex addiction partially explains variance in social anxiety disorder.

	
Problematic TMSI-related predicts greater SA




	
Bodroza and Jovanovic,

2016

	
Cross-sectional Survey

	
Social Anxiety

	
Sex/Partner-seeking

	
Partner-seeking TMSI

	
Social anxiety predicts higher scores on the factor called “socializing and seeking sexual partners on Facebook“.

	
SA increases predict more partner-seeking




	
Ross, Rosser, McCurdy, and Feldman, 2007

	
Mixed-Methods

	
Social Anxiety/

Shyness

	
Sex/Partner-seeking

	
Partner-seeking TMSI

	
Theme: avoidance of interpersonal contact is one of most commonly occurring themes for MSM who prefer meeting potential sex partners online.

	
SA/Shyness increases coincide with more partner-seeking




	
Scharlott and Christ, 1995

	
Cross-sectional Survey

	
Shyness

	
Sex/Partner-seeking

	
Partner-seeking TMSI

	
Participants high in shyness were more likely to use online computer-mediated matchmaking services to find a romantic or sexual relationship.

	
Shyness increases coincide with more partner-seeking




	
Sanders, 2008

	
Qualitative

	
Shyness

	
Sex/Partner-seeking

	
Partner-seeking TMSI

	
The theme of socializing and overcoming personal shyness: described interviewees reporting their own shyness or introversion repeatedly emphasized M4M spaces helping to initiate social and sexual interactions.

	
Shyness increases coincide with more partner-seeking




	
Appel, Marker, and Mara, 2019

	
Cross-sectional scenario-based survey

	
Shyness (Otakuism)

	
Sex Robots

	
Partner-seeking TMSI

	
For men, higher shyness predicted greater intentions to use/purchase a sex robot.

	
Shyness increases predict more partner-seeking




	
For women, shyness did not predict sex robot behavioural intentions.

	
No shyness and TMSI-related association




	
Englander, 2012

	
Cross-sectional Survey

	
Anxiety

	
Sexting + Coercive

	
Non-consensual TMSI

	
Participants who reported that they were pressured to sext during highschool were more likely to report excessive anxiety at that time than non-pressured sexters.

	
Non-consensual TMSI-related coincides with greater anxiety




	
Gordon-Messer, D., Bauermeister, J. A., Grodzinski, A., and Zimmerman, M

2013

	
Cross-sectional Survey

	
Anxiety

	
Sexting—Visual

	
TMSI-related

	
No differences between nonsexters, two-way sexters, and receivers (only) in anxiety.

There were too few senders (only) to include.

	
No anxiety and TMSI-related association




	
Temple, Le, van den Berg, Ling, Paul, and Temple, 2014

	
Cross-sectional Survey

	
Anxiety

	
Sexting—Visual

	
TMSI-related

	
Sexting (yes/no) did not predict anxiety symptoms.

	
No anxiety and TMSI-related association




	
Klettke, Mellor, Silva-Myles, Clancy, and Sharma,

2018

	
Cross-sectional Survey

	
Anxiety

	
Sexting—Visual

	
TMSI-related

	
Although participants who reported greater anxiety symptoms were more likely to sext at the bivariate level, anxiety did not predict sexting when controlling for sociodemographic factors and accounting for depression and stress scores.

	
No anxiety and TMSI-related association




	
Klettke, Hallford, Clancy, Mellor, and Toumbourou,

2019

	
Cross-sectional Survey

	
Anxiety

	
Sexting-Visual + Coercive

	
TMSI-related

	
Participants who had received unwanted sexts or sexted under coercion reported more anxiety symptoms than those who had not experienced unwanted/coerced sexting.

	
Non-consensual TMSI-related coincides with greater anxiety




	
Non-consensual TMSI

	
Participants who had ever sexted did not differ from those who had never sexted on anxiety.

	
No anxiety and TMSI-related association




	
Dodaj, Sesar, and Jerinic, 2020

	
Longitudinal Survey

	
Anxiety

	
Sexting—Text, Visual, Audio

	
TMSI-related

	
Participants who sent sexts overall reported more psychological difficulties than those who did not (including anxiety).

	
TMSI-related sending is associated with greater anxiety




	
Participants who received sexts at time 1 had more anxiety than those who received sexts at time 2.

	
TMSI-related receiving is associated with greater anxiety




	
Anxiety at times 1 or 2 did not predict sending or receiving sexts at times 1 or 2.

	
No anxiety predicting TMSI-related




	
Gassó, Mueller-Johnson, and Montiel, 2020

	
Cross-sectional Survey

	
Anxiety

	
Sexting-Visual + Coercive

	
TMSI-related;

Non-consensual TMSI

	
Women who had any of these experiences were more likely to report anxiety: sent and received, received only, were victims of non-consensual dissemination, pressured to sext, and threatened to sext.

	
TMSI-related coincides with greater anxiety



Non-consensual TMSI-related coincides with greater anxiety




	
TMSI-related

	
Men’s sexting experiences were not associated with anxiety.

	
No anxiety and TMSI-related association




	
Chaudhary, Peskin, Temple, Addy, Baumler, and Ross, 2017

	
Longitudinal Survey

	
Generalized Anxiety

	
Sexting—Text, Visual + Send, Receive

	
TMSI-related

	
Sixth-grade youth who reported sexting had greater odds of having anxiety symptoms and had greater odds of having anxiety symptoms at time 2 when they were in grade 7.

	
TMSI-related predicts greater anxiety




	
Drouin, Ross, and Tobin, 2015

	
Cross-sectional Survey

	
Anxiety

	
Sexting—Text, Visual + Coercive with Partner

	
Non-consensual TMSI

	
Men and women who reported greater sexting coercion in their current or most recent relationship also reported higher anxiety symptoms, with the effect being stronger in men.

	
Non-consensual TMSI-related coincides with greater anxiety








Note: TMSI-related = cybersex or sexting that is consensual or instructions in measure are general; Non-consensual TMSI = cybersex or sexting that is unwanted, coerced, pressured, threatened, or between adults and minors; problematic TMSI-related = compulsive or addictive online dating or sex; partner-seeking TMSI = using online platforms to find sex or romantic partners that may or may not include having cybersex or sexting, or using sex robots.
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