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Abstract: Social anxiety is an important part of mental health literacy for all people. This
study used the literature method to sort out the research on middle school students' social
anxiety in China Knowledge Network and Web of Science in the past 10 years, which mainly
included three aspects: the current status of the survey on middle school students' social
anxiety, factors affecting middle school students' social anxiety, and interventions for social
anxiety. (1) The current status of the survey: middle school students' social anxiety has a
wide range, and at the same time, students' transition from elementary school to middle
school shows an increasing trend. (2) Influencing factors contain two aspects, which are
internal factors (physiology, genetics, personal traits and cognition) and external factors
(family and school environments). (3) Interventions for social anxiety include:
psychotherapy, physical exercise, and modern technology.

Social anxiety is an important part of the mental health literacy of the whole population, and in
2019, the CPC Central Committee and State Council issued the Healthy China Action (2019-2030),
which mentions improving the mental health literacy of the whole population. It strengthens the
intervention of common mental disorders and mental behavioral problems such as depression and
anxiety, and emphasizes the importance of education in the mental health service system. Thus, in the
field of education and teaching, it is important to regulate depression, anxiety and other emotions in
adolescents, including the alleviation of social anxiety in adolescents.

Based on this, this paper combed the relevant literature at home and abroad in the past 10 years,
aiming to summarize the current situation of junior high school students' social anxiety survey, factors
affecting junior high school students' social anxiety and related interventions, and this study mainly
used the literature resources of China Knowledge and Web of Science. A fuzzy search was conducted
from 2014 to 2024 with the keywords "social anxiety"”, and 63 Chinese and English documents
including journal articles and dissertations were initially screened. After further screening, duplicated
texts and texts with low relevance were excluded, and 35 texts were finally identified as matching the
research themes.
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1. Definition of social anxiety

Social anxiety is inextricably linked to social anxiety disorder, which is defined in the latest edition
of the Diagnostic and Statistical Manual of Mental Disorders (DSM), Fifth Edition, as an individual's
significant fear or anxiety when confronted with one or more social situations in which he or she is
likely to be scrutinized by others. In terms of definitional precision, social anxiety is distinct from
social anxiety disorder™. Rapee and Spence consider the varying degrees of social anxiety to be a
continuum ranging from the lowest degree of no social anxiety at all, to the normal degree of social
anxiety in which expectations of others' appraisals do not inhibit behaviors or lead to excessive
anxiety, to varying degrees of social fear and avoidance, with the highest degrees being diagnosed as
social anxiety, and the highest levels of social anxiety being diagnosed as social anxiety. The highest
degree of social anxiety can be diagnosed as social anxiety disorderf?,

2. The Current Situation of Social Anxiety in Middle School Students

Social anxiety in middle school students is pervasive, while students show an increase from
elementary to middle school.

Asurvey of seven countries around the world found that the prevalence of social anxiety symptoms
in younger age groups ranged from 23% to 58%"l. A survey by the World Health Organization
showed that the lifetime prevalence of social anxiety disorder in different regions of the world ranged
from 1.2% to 6.4%[. Chinese scholars also first support this view, Tang Xinfeng conducted a meta-
analysis of Chinese children, adolescents and young adults, the results show that the total prevalence
of social anxiety disorder is 2.1%, and the prevalence of social anxiety symptoms in is 23.5%/°l.
Social anxiety is prevalent.

Large-scale research studies in China show that social anxiety in junior high school students is
widespread. For example, Li Xia conducted a large-scale study on the degree of social anxiety by
taking the first and second year students in Bengbu City as the research subjects, and the results
showed that the students with high social anxiety symptoms were 16.8%®l; Li Chaoxia's survey study
showed that the rate of students with high social anxiety symptoms was 13.6%!7],

Domestic longitudinal studies have shown an increasing trend of social anxiety among students
entering middle school in China: a four-year follow-up study by Su Shuge in Harbin showed that the
detection rate of social anxiety among students increased from 23.5% to 28.1%!®l. In another follow-
up study, Wu Yile conducted a 2-year longitudinal study among primary and secondary school
populations in Anhui Province, China, and the detection rate of social anxiety in children increased
from 15.2% to 16.4% after entering junior high school™ and the situation of social anxiety in junior
high school students needs to be urgently addressed.

3. Influential Factors of Social Anxiety in Middle School Students

Factors influencing social anxiety in middle school students. Factors affecting social anxiety can
be viewed in terms of internal and external factors.

3.1 External factors

Among the external factors, the home and school environments are those in which middle school
students directly live and grow.

Family environment factors are mainly reflected in parental control, family conflict and parenting
style. First, Zu Liya conducted a study on the social anxiety of junior high school students in Wuhan
and found that the more control and strictness parents have over their children, the higher the
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children's social anxiety level™; second, Wang Mingzhong's study showed that the frequency and
nature of conflicts between the nurturers in the family environment also have an impact on the social
anxiety level of adolescents™. Finally, negative parenting styles were significantly associated with
children's social anxiety!*3l, Yang Hanshu's study showed that parental overprotection and spoiling
can make individuals lack of independence, timidity, behavioral avoidance and over-reliance on peers
upon entering school, and increase social anxiety!**. On the contrary, Shenghua Jin showed that
children who grow up with positive parenting attitudes have optimal personality structure, which is
characterized by independence, collaboration, affection, and sociability™°],

The school environment factor is mainly reflected in the level of social welcome, for example, Xin
Zigiang's study found that students who were welcomed by everyone had lower levels of social
anxiety compared to other students, which suggests that the level of individual social anxiety can be
affected by different social status in school8l, A study by Zeng Chengwei et al. demonstrated the
negative predictive effect of school connectedness on social anxiety™7,

3.2 Internal factors

Among the internal factors, physiology, genetics, personal traits and cognition have a greater
influence on social anxiety.

Physiological factors focus on the amygdala (AMYG), a key structure in the "fear circuit" that
directs defense mechanisms to respond to threat, and social anxiety with fearful emotions is
influenced by the amygdalal*®l,

Genetically there is evidence of a strong familial association of social anxiety severe to social
anxiety disorder (SAD), with children of parents with SAD having a significantly increased risk of
developing the disorder!*®l.

Personal trait factors are mainly: autistic traits, behavioral inhibition, perfectionism, etc. e.g. Trilla
suggested that autistic traits can better explain the effects of social anxiety production®, In a
longitudinal study, inhibited behaviors in preschool were found to increase the likelihood of social
anxiety in adolescencel?tl. A meta-analysis also showed that socially prescribed perfectionism,
skepticism about behavior, concern about mistakes, discrepancy, and self-expression perfectionism
were associated with social anxiety!??l,

Finally cognitive aspects also Peng Shun on junior high school students negative evaluation of fear
and social anxiety related research, the results of the study showed that there is a significant
correlation between the twol?®l, Peng Shuna's survey of junior high school students in Meizhou City,
pointed out that the perceived increase in academic pressure and changes in social needs brought
about by the decline in the quality of lifel?4],

4. Intervention Studies on Social Anxiety in Middle School Students

Domestic and foreign scholars attach great importance to the intervention research on social
anxiety, the last 10 years of research shows that: the intervention research on social anxiety to have
psychotherapy: including cognitive behavioral therapy, acceptance and commitment therapy, positive
thinking therapy, etc.; physical exercise: such as aerobic, strength training, etc; and at the same time
a large number of emerging modern technologies: such as network therapy, mobile applications and
Al, virtual reality exposure therapy, etc., including the following specific content.
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4.1 Psychotherapy

4.1.1 Cognitive Behavioral Therapy

Cognitive-behavioral therapy is a mainstream intervention for social anxiety, which covers the key
elements of psychoeducation, exposure therapy, cognitive restructuring and social skills training[?11261,
Psychoeducation helps patients to understand the mechanisms of social anxiety; exposure therapy
helps patients to face their fearful social situations and reduce fearful and avoidant behaviors;
cognitive restructuring corrects negative thinking; and social skills training compensates for
shortcomings in social competence. Heimberg et al. showed that cognitive-behavioral therapy was
significantly more effective than control, and follow-up surveys showed solid efficacy!?"].

4.1.2 Acceptance and commitment therapy

ACCEPTANCE AND COMMITMENT THERAPY is part of an emerging "third wave" of
therapies that focuses on increasing psychological flexibility, accepting negative experiences, and
acting on valuesf®. Craske's randomized controlled trial showed that ACCEPTANCE AND
COMMITMENT THERAPY is similar to cognitive-behavioral therapy in the treatment of social
phobia, and is superior to cognitive-behavioral therapy in improving attentional bias, self-awareness,
emotion regulation, and safety behaviorl?l. Caletti's study showed that ACT helped patients to accept
their anxiety, increase their willingness to engage in social interaction, reduce avoidance, and improve
their social functioning.

4.1.3 Orthopedic therapy

Positive Thought Therapy emphasizes reshaping the individual's relationship with anxiety and
alleviating social anxiety symptoms through conscious awareness of the present moment and
acceptance of internal and external experiences without judgment®!. Goldin et al. conducted a
randomized controlled trial comparing the efficacy of Positive Thought Stress Reduction Therapy
with group CBT in patients with social anxiety disorder. The results showed that both improved mood
states and the effects were sustained at follow-up. Meanwhile, Positive Mindfulness Therapy
performed better on some indicators such as self-compassion enhancement, suggesting that it has
advantages over cognitive behavioral therapy in enhancing self-acceptance and fostering positive
self-perceptionst®2.

4.2 Physical exercise

Physical exercise can stimulate the synergistic effect of different sports, activate the physical
function and improve the psychological quality in an all-round way. At the same time, multiple
exercise scenarios can increase social interaction opportunities, improve social skills, help patients
adapt to social interaction in dynamic environments, rebuild self-confidence, and thus alleviate social
anxiety®3l, Zika et al. searched multiple databases of the literature before June 2020 through meta-
analysis, and included a variety of physical activity interventions, such as aerobic, strength training,
etc. The results showed that physical activity interventions can assist in the treatment of social anxiety
disorder and reduce social anxiety. The results suggest that physical activity interventions can assist
in the treatment of social anxiety disorder and reduce social anxiety4,
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4.3 Modern technology

4.3.1 Network therapy

The Internet-based approach breaks through traditional spatial and temporal limitations to broaden
the therapeutic avenues for social anxiety. Several studies have confirmed its comparable efficacy
with traditional treatment, combining short-term relief and long-term maintenance effects, as well as
low cost and high accessibility[*®]. For example, Hedman et al. showed that online cognitive
behavioral therapy is comparable to face-to-face cognitive behavioral therapy with significant cost
advantages®®!. Some studies have also shown positive results with online acceptance of commitments
and other therapies®".

4.3.2 Mobile Apps and Al

Both mobile apps and social robots can be important in the alleviation of social anxiety, with
mobile apps having the advantage of lower cost and difficulty of user engagement, and social robots
having the advantage in increasing engagement, building relationships, and driving treatment
effectiveness.

Mobile app lends smartphone features to innovate for social anxiety treatment. These include real-
time location awareness, notifications, anonymous social interactions, personalization and
gamification settingst®l. The gamification element stimulates user motivation and engagement
through goal setting and reward mechanisms, and the self-selected goal function enhances the
accuracy and effectiveness of the intervention by customizing it to individual needs.

Social robots are capable of emotional expression, verbal communication, and other capabilities,
and their modes of operation range from remotely controlled to semi-autonomous and autonomous.
Ideally, social robots can be adapted to the needs of different individualsB®™%, Current research
suggests that its functions include: (1) Robotic interviewing: robots as interviewers can relieve
anxiety and help individuals, especially children and adolescents, to express themselves more freely
in early counseling™l. (2) Robotic coaching: social robots can enable users to complete relevant tasks
through personalized supervision, which can be used in the treatment of social anxiety to target a
variety of skills, such as social skills, cognitive restructuring, positive thinking and relaxation training,
etc. and relaxation training, etc*?. (3) Interactive playmates: People with social anxiety can
familiarize themselves with social skills by interacting with robots, which can create rich interactive
environments, provide opportunities for repetitive practice, and customize activities according to the
individual to enhance social confidencel*3I441,

4.3.3 Virtual reality exposure therapy

Virtual reality technology can construct virtual social situations to help desensitize social anxiety.
Bouchard et al. found that cognitive-behavioral therapy combined with virtual displays outperformed
traditional in vivo exposure on some measures, and that the effects were long-lasting and easy to
usel*®]. Safir et al. and Anderson et al. demonstrated that VR was effective in the subtype of public-
speaking anxiety, and that the improvement was sustained for up to 1 yearl*®l. Current research
focuses on optimizing VR social interaction scenarios and feedback mechanisms to improve
treatment outcomest*’l,

5. Discussion

According to the above research, it can be concluded that the current situation of social anxiety in
junior high school students in China, firstly, junior high school students' social anxiety has a wide
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range, from elementary school into junior high school stage is an increasing trend. Second, at the
level of influencing factors, internal and external factors interact. In the external environment,
parental control, family conflict and parenting style are crucial. Among the internal factors,
physiologically, the amygdala dominates the fear response, which is the physiological basis of anxiety;
genetics shows a tendency of family aggregation; traits such as autism, inhibition, and perfectionism
are the triggers of anxiety; and cognitively, negative evaluative fear and academic and social pressure
are strongly correlated with it. Finally, in the field of intervention research, multiple methods are
synergized. Psychotherapy as the core means, physical exercise through a variety of sports to enhance
psychological quality, relieve social anxiety. Modern technological innovation path can be
synthesized and applied to modern psychotherapy.

Although existing studies have provided us with rich theoretical and practical guidance, there are
still some shortcomings. First, most of the studies are macro-group analyses, which do not fully take
into account the diversity of junior high school students' individual traits and growth backgrounds.
Anxiety manifestation under the differences of gender, personality, and cultural background. Second,
most of the studies are cross-sectional or short-term longitudinal studies, lacking long-term follow-
up. The dynamic evolution of junior high school students' social anxiety with the dramatic physical
and mental changes during adolescence, the great increase in academic demands, and the expansion
of the social circle is unknown, and it is difficult to grasp the key developmental nodes and long-term
patterns, so that the intervention programs and planning lack of foresight. In addition, some of the
causal links have not been deeply explored. For example, it is known that parenting style has a close
relationship with social anxiety, but the synergistic mechanism of various factors within the family
system is unknown, and it is difficult to accurately measure the weight of each factor.

Meanwhile, for the future development, this paper puts forward the following prospects. First of
all, we will increase the research on stratification and categorization, grouping and controlling
according to gender, personality and culture, and digging into the root causes and manifestations of
the differences. Personalized assessment tools are developed to accurately analyze the causes of
individual social anxiety, customize the intervention plan based on the assessment, and integrate
multiple therapies to meet individual needs and preferences, so as to enhance the accuracy of the
intervention. At the same time, a long-term follow-up research framework should be constructed to
monitor the social anxiety of junior high school students in multiple time periods and dimensions,
and to understand the characteristics of each stage of adolescence, so as to provide a basis for
optimizing intervention strategies. In addition, the follow-up study should synthesize
multidisciplinary theoretical approaches to analyze the causal chain of family, school, physiological
and psychological factors. Advanced neuroimaging technology should be used to quantify the neural
pathways of family parenting styles affecting social anxiety, so as to construct an accurate theoretical
model.

Acknowledgement

This article is a 2024 project of the Key Research Base of Humanities and Social Sciences of the
Education Department of Sichuan Province - Research Center for Coordinated Urban and Rural
Education Development, entitled "Investigation and Intervention Strategies for Social Anxiety Status
of Junior High School Students in Chengdu™ (Project No. TCCXJY-2024-B09)

References
[1] American Psychiatric Association D, American Psychiatric Association D S. Diagnostic and statistical manual of

mental disorders: DSM-5[M]. Washington, DC: American psychiatric association, 2013.
[2] Rapee R M, Spence S H. The etiology of social phobia: Empirical evidence and an initial model[J]. Clinical

69



psychology review, 2004, 24(7): 737-767.

[3] Jefferies P, Ungar M. Social anxiety in young people: a prevalence study in seven countries[J]. PloS one, 2020, 15(9):
e0239133.

[4] Stein D J, Lim C C W, Roest A M, et al. The cross-national epidemiology of social anxiety disorder: data from the
World Mental Health Survey Initiative[J]. BMC medicine, 2017, 15: 1-21.

[5] Tang X, Liu Q, Cai F, et al. Prevalence of social anxiety disorder and symptoms among Chinese children, adolescents
and young adults: a systematic review and meta-analysis[J]. Frontiers in Psychology, 2022, 13: 792356.

[6] Li Xia. A study of social anxiety and its influencing factors among first and second year students in a city[D]. Bengbu
Medical College,2011.

[7] Shang J, Chen X, HE L, et al. Effect of maternal anxiety, depression, acceptance and psychological control on
students' social anxiety[J]. Chinese Journal of Behavioral Medicine and Brain Science, 2012: 778-780.

[8] SU Shuge, REN Xiaofei, CHEN Fuli, LI Hongjie, WANG Yijun. A 4-year follow-up study of social anxiety detection
rate among 694 students in Harbin[J]. Chinese Journal of Child Health,2015,23(5):465.

[9] Wu Y ,Zhao X ,Li Y, et al.The risk and protective factors in the development of childhood social anxiety symptoms
among Chinese children[J].Psychiatry Research,2016,240: 103-109.

[10] Zu Liya. The relationship between parenting styles and social anxiety, the mediating role of interpersonal sensitivity,
and intervention research in middle school students[D]. Central China Normal University, 2022.
DOI:10.27159/d.cnki.ghzsu.2022.000408.

[11] Wang Mingzhong, Fan Cuiying, Zhou Zongkui, et al. Parental conflict affects depression and social anxiety in
adolescents - based on cognitive-situational theory and emotional security theory[J]. Journal of Psychology, 2014,
46(01):90-100.

[12] Cong C W, Aik C P, Rabbani M, et al. Perceived parenting style and adolescents’ social anxiety in Selangor,
Malaysia[J]. Makara Human Behavior Studies in Asia, 2020, 24(1): 17-23.

[13] Xu J, Ni S, Ran M, et al. The relationship between parenting styles and adolescents' social anxiety in migrant families:
a study in Guangdong , China[J]. Frontiers in psychology, 2017, 8: 626.

[14] YANG Hanshu,WU Jingyi,LIU Wenjing,et al. Effects of parenting styles on anxiety levels of adolescents with social
anxiety disorder[J]. Chinese Journal of Child Health, 2020,28(05):521-524.

[15] Kim, S. H.. Social psychology[M]. Beijing: Higher Education Press, 2010.

[16] XIN ZQ,CHI Liping,LIU Bingyuan. Social anxiety characteristics of junior high school students with different social
status[J]. Chinese Journal of Mental Health,2004,(04):231-232+221.

[17] ZENG Chengwei,ZHANG Bin,ZHANG Angi,et al. Longitudinal effects of school connectedness on adolescents’ cell
phone addiction: the role of social anxiety and parent-child attachment[J/OL]. Psychological Development and
Education, 2024,(02):256-264[2024-11-10].

[18] Marek R, Strobel C, Bredy T W, et al. The amygdala and medial prefrontal cortex: partners in the fear circuit[J].
The Journal of physiology, 2013, 591(10): 2381-2391.

[19] Elizabeth J, King N, Ollendick T H, et al. Social anxiety disorder in children and youth: a research update on
aetiological factors[J]. Counselling Psychology Quarterly, 2006, 19(2): 151-163.

[20] Trilla I, Wnendt H, Dziobek I. Conditional effects of gaze on automatic imitation: the role of autistic traits[J].
Scientific Reports, 2020, 10(1): 15512.

[21] Buzzell GA, Troller - Renfree SV, Barker TV, et al. A neurobehavioral mechanism linking behaviorally inhibited
temperament and later adolescent social anxiety. j Am Acad Child Adolesc Psychiatry. 2017;56(12):1097 - 1105.

[22] Ferber K A, Chen J, Tan N, et al. Perfectionism and social anxiety: a systematic review and meta-analysis[J].
Clinical Psychology: Science and Practice, 2024.

[23] PENG Shun,WANG Xia,NIU Gengfeng,et al. The effect of negative appraisal fear on social anxiety:A cognitive-
behavioral model based on social anxiety[J]. Psychological Development and Education,2019,35(01):121-128.

[24] PENG Shuna,WANG Jindao,CHI Xuan,et al. A study on the current situation of quality of life and social anxiety and
its correlation among middle school students in Meizhou City[J]. Medicine and Society,2018,31(01):66-68.

[25] Hope D A, Heimberg R G, Turk C L. Managing Social Anxiety: A Cognitive - Behavioral Therapy Approach (Client
Workbook)[M]. San Antonio: The Psychological Corporation, 2000.

[26] Debra A. Hope, Richard G. Heimberg, Cynthia L. Turk. Managing Social Anxiety A Cognitive - Behavioral Therapy
Approach Therapist Guide[M]. Oxford University Press, 2006.

[27] Heimberg R G, Dodge C S, Hope D A, et al. Cognitive behavioral group treatment of social phobia: Comparison to
a credible placebo control[J]. Cognitive Therapy and Research, 1990, 14(1): 1-23.

[28] Hayes S C. Acceptance and Commitment Therapy, Relational Frame Theory, and the Third Wave of Behavioral and
Cognitive Therapies - Republished Article[J ]. Behav. Ther. 2016, 47(6): 869-885.

[29] Craske M G, Niles A N, Burklund L J, et al. Randomized controlled trial of cognitive behavioral therapy and
acceptance and commitment therapy for social phobia: Outcomes and moderators[J]. Journal of Consult. Clin. Psychol.
2014, 82(6): 1034-1048.

70



[30] E. Caletti, C. Massimo, S. Magliocca, et al. The role of acceptance and commitment therapy in the treatment of
social anxiety: an updated scoping review[J]. Journal of Affective Disorders, 2022, 310(2): 174-182.

[31] Goldin P R, Gross J J. Effects of mindfulness-based stress reduction (MBSR) on emotion regulation in social anxiety
disorder[J]. Emotion, 2010, 10(1): 83.

[32] Goldin P R, Morrison A S, Jazaieri H, et al. Trajectories of social anxiety, cognitive reappraisal, and mindfulness
during an RCT of CBGT versus MBSR for social anxiety disorder[J]. Behavior Research and Therapy, 2017, 97(1): 1 -
13.

[33] Rebar A L, Stanton R, Geard D, et al. A meta-meta-analysis of the effect of physical activity on depression and
anxiety in non-clinical adult populations[ J]. Health psychology review, 2015, 9(3): 366-378.

[34] Zika M A, Becker L. Physical activity as a treatment for social anxiety in clinical and non-clinical populations: a
systematic review and three meta- analyses for different study designs[J]. Frontiers in human neuroscience, 2021, 15:
653108.

[35] Hedman E, Andersson G, Ljdsson B, et al. Internet - based cognitive behavior therapy vs. cognitive behavioral
group therapy for social anxiety disorder : A randomized controlled non - inferiority trial[J]. PloS One, 2011, 6(10):
e18001

[36] Olthuis J V, Watt M C, Bailey K, et al. Efficacy of e - mental health interventions for anxiety disorders: a meta -
analysis[J]. Journal of Consulting and Clinical Psychology, 2016, 84(9): 796-813.

[37] Ivanova E, Lindner P, Ly K H, et al. Guided and unguided Acceptance and Commitment Therapy for social anxiety
disorder and/or panic disorder provided via the Internet and a smartphone application: a randomized controlled trial[J].
Journal of Anxiety Disorders, 2016, 44(1): 27-35.

[38] Alexander Miloff, Arvid Marklund, Per Carlbring. the challenger app for social anxiety disorder: new advances in
mobile psychological treatment[J]. Internet Interventions, 2015, 2(4): 382-391.

[39] Breazeal C, Dautenhahn K, Kanda T. Social robotics[M]//Springer handbook of robotics. Springer, 2016: 1935 -
1972.

[40] van den Berghe R, Verhagen J, Oudgenoeg - Paz O, van der Ven S, Leseman P. Social robots for language learning:
a review[J]. Rev Educ Res, 2019, 89(2): 259 - 295. do0i:10.3102/0034654318821286

[41] Wood L J, Dautenhahn K, Rainer A, Robins B, Lehmann H, Syrdal D S. Robot - mediated interviews - how effective
is a humanoid robot as a tool for interviewing young children?[J]. PLoS One, 2013, 8(3): €59448.

[42] Chen N T, Clarke P J, MacLeod C, Hickie | B, Guastella A J. Aberrant gaze patterns in social anxiety disorder: an
eye movement assessment during public speaking[J]. J Exp Psychopathol, 2016, 7(1): 1 - 17.

[43] Kory - Westlund J M, Breazeal C. A long - term study of young children's rapport, social emulation, and language
learning with a peer - like robot playmate in preschool[J]. Front Robot Al, 2019, 6: 81.

[44] Wood L J, Zaraki A, Robins B, Dautenhahn K. Developing kaspar: a humanoid robot for children with autism[J].
Int J Soc Robot, 2021, 13: 491 - 508.

[45] Bouchard S, Dumoulin S, Robillard G, et al. Virtual reality compared with in vivo exposure in the treatment of social
anxiety disorder: a three - arm randomized controlled trial[J]. Br. J. Psychiatry J. Ment. Sci. 2017, 210(3): 276-283.
[46] Safir M P, Wallach H S, Bar - Zvi M. Virtual reality cognitive - behavior therapy for public speaking anxiety: one -
year follow - up[J]. Behavior Madification, 2012, 36(2): 235 - 246.

[47] Kampmann | L, Emmelkamp P M G, Hartanto D, et al. Exposure to virtual social interactions in the treatment of
social anxiety disorder: a randomized controlled trial[J]. Behavior Research and Therapy, 2016, 77(2): 147 - 156.

71





