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Introduction
This study aimed to evaluate the effectiveness of gamified virtual reality (VR) exercise as a strategic intervention to enhance body image perception and social interaction among overweight women with clinically diagnosed social anxiety, and further to explore the potential of VR-based physical activity in promoting inclusivity and well-being within the context of sports tourism and experiential wellness.
Methods
A quasi-experimental pretest–posttest design was employed with 128 women aged 20–40 who were categorized as having class I or II obesity (BMI 30–40). Participants were randomly assigned to either a 12-session gamified VR exercise program delivered across 4 weeks (three sessions per week) or a standard gym-based exercise group of equal duration and intensity. Validated self-report instruments were administered before and after the intervention, and analysis of covariance (ANCOVA) was conducted to examine between-group differences while controlling for baseline scores.
Results
Results indicated that the VR intervention group showed significantly greater improvements in body image flexibility (F = 51.30, p < 0.001, η2 = 0.286) and social interaction (F = 46.24, p < 0.001, η2 = 0.266) compared with the control group, along with a moderate reduction in BMI.
Discussion
These findings suggest that gamified VR-based exercise is an effective and engaging approach to improving psychological well-being and promoting inclusive participation among women who face social and emotional barriers to physical activity, while also holding promise as a strategic asset for fostering engagement in sports tourism and broader community wellness initiatives.
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1 INTRODUCTION
The study on virtual reality (VR) exercise, sports tourism, and women’s wellbeing exhibits how technologies can enhance fitness experiences while contributing to enriched psychological and physical health among women. This blend analyses recent literature highlighting various aspects of immersive exercises, global tourism, and health. Obesity is considered one of the major global health challenges, disproportionately affecting women and leading to a cascade of physical, psychological, and social complications (Gómez-Ambrosi et al., 2025; Ng et al., 2014). In particular, women classified as having Class I obesity (BMI: 30–34.9) and Class II obesity (BMI: 35–39.9) are not only at higher risk for metabolic disorders but also face significant psychological consequences, such as diminished body image and increased social anxiety (Yao et al., 2025). These psychological outcomes create serious barriers to women’s social and physical participation, ultimately resulting in a cycle of isolation, physical inactivity, and psychological distress (Tomiyama et al., 2018). Studies show that 68% of obese women actively avoid social gatherings due to weight-related stigma (Dever et al., 2025; Puhl and Heuer, 2009), posing significant challenges both to individual wellbeing and to the global sports events and tourism industry, estimated at over $1.5 trillion annually (Liu-Lastres and Cahyanto, 2021). Among these psychological pressures, social anxiety is recognized as a harmful factor in the daily lives of obese women. Social anxiety refers to a persistent fear of judgment and negative evaluation by others and often prevents individuals from participating in social situations—especially those involving physical performance or exposure of the body (Wang et al., 2025). At the core of this issue lies body image—a multidimensional concept in psychology encompassing individuals’ perceptions, thoughts, and feelings about their bodies. Among women with Class I and II obesity, negative body image is directly associated with low self-esteem, depression, and avoidant behaviors in social or athletic contexts, leading to reduced social interaction and daily communication difficulties (Cash and Smolak, 2011; Tylka and Wood-Barcalow, 2015). These perceptions are not merely aesthetic; they have significant behavioral consequences that affect a person’s willingness to engage in social events, especially those that require being present in public or exposing the body (Thomas et al., 2020). Accordingly, the use of physical exercise has been recommended as a strategy to reduce anxiety and foster a more favorable body image (Kaplan, 2020). Such interventions may lead to weight and BMI reduction, improved health, and alleviation of psychological and anxiety-related pressures.
To date, various exercise-based approaches have been implemented to prevent individuals from progressing to Class III obesity, a stage considered a severe and difficult-to-reverse medical condition (Ng et al., 2024; Schuch and Vancampfort, 2021). For instance, some studies have highlighted the positive effects of high-intensity interval training (HIIT) in obese women (Wewege et al., 2017). Additionally, research has shown that combined aerobic and resistance training can effectively reduce fat mass while preserving muscle mass in women with Class I and II obesity (Villareal et al., 2017). In some cases, group-based exercise programs have been proposed as alternative strategies to promote more active participation among obese women, due to their potential to reduce anxiety and increase motivation (Cumillaf et al., 2025). Moreover, the effectiveness of yoga-based physical activity (Raghuram et al., 2021), training in gym and fitness club environments (Wang et al., 2021), and various forms of dance have been frequently recommended as exercise solutions for weight loss and anxiety regulation (Staiano et al., 2017; Zhang et al., 2024). However, a critical issue overlooked by many of these studies is that women with high BMI levels often refrain from attending gyms or group classes. These environments are frequently perceived as judgmental and appearance-focused, which in turn intensifies body dissatisfaction and anxiety. Consequently, many obese women are unwilling to participate in public physical activities (Benvenuti et al., 2021). Additionally, studies show that due to prolonged inactivity, such individuals often develop a lack of interest in physical exercise, and a tendency toward sedentary behavior becomes ingrained (Khan et al., 2024). Therefore, traditional exercise programs are generally ineffective in meaningfully engaging obese women, as they may face physical limitations, lack motivation, or experience psychological discomfort in conventional fitness environments (Carraça et al., 2021). These challenges underscore the necessity of adopting alternative and more inclusive strategies—those capable of increasing motivation, reducing social stigma, and providing participants with a positive experience.
In this context, exercise experiences within virtual reality (VR), enhanced by gamification elements, have emerged as promising innovations in the promotion of health. Virtual reality is a computer-simulated environment that enables users to interact with it using multiple senses such as sight, sound, and touch. This immersive experience can convincingly simulate a sense of presence in a virtual world (Faria et al., 2025; Levy et al., 2025). Gamification, defined as the application of game elements and features in non-game, real-life contexts, is intended to capture attention, stimulate motivation, and enhance engagement (Poliani et al., 2023). The integration of exercise with VR environments and gamified features such as goal-setting, feedback, rewards, and social interaction appears to offer an effective solution. Since engaging individuals with higher levels of obesity requires strong motivational drivers and attractive experiences, this approach could prove genuinely impactful (Dong et al., 2025; García-González et al., 2025), encouraging women to move beyond traditional, monotonous exercise settings and actively participate in physical activity. In this regard, a scoping review demonstrated that immersive VR interventions enhance motivation, affect, enjoyment, and engagement during exercise across both healthy and clinical populations (Modlin and Kuo, 2020; Mouatt et al., 2020), while a pilot randomized trial found that VR-based exercise, when compared to traditional modalities, was both effective and well-accepted among adults with obesity, yielding psychological and behavioral benefits (Touloudi et al., 2025).
Accordingly, the present study employs a quasi-experimental pre-test–post-test design to examine the effectiveness of gamified physical exercise within a virtual reality environment on enhancing social interaction and improving body image perception among women with social anxiety who are classified as having Class I and II obesity. The primary outcomes of interest were body-image flexibility and social interaction, while secondary outcomes included changes in BMI. What is new in this study is the explicit focus on women facing the dual challenges of Class I–II obesity and clinically diagnosed social anxiety—a population often excluded from digital health interventions. This group of women requires targeted, enjoyable, and low-resistance interventions that allow them to engage in meaningful physical activity without experiencing social judgment or feelings of shame. This research seeks to reposition virtual reality from merely an entertainment tool to a platform for psychosocial empowerment. By integrating VR with gamification principles, the study aims to introduce a novel, non-pharmacological, and psychologically informed approach to wellness and sports tourism promotion. The objective is to reduce not only physical barriers but also the mental and emotional obstacles that prevent obese women from participating in social and physical activities. Ultimately, the study aspires to enable this population to engage in global sports tourism events with courage and self-confidence, develop a more positive experience with their bodies, and take meaningful steps toward improved body image and greater social participation.
2 LITERATURE REVIEW
2.1 The combined use of VR and gamification in psychological and physical empowerment
Virtual reality (VR) has emerged as a groundbreaking tool in the fields of mental health promotion and physical activity engagement. Its immersive qualities create simulated environments that divert attention away from pain, fatigue, and external judgment, making exercise more enjoyable and emotionally manageable for participants (Dong et al., 2025). Research indicates that engaging in VR-based exercise can significantly improve motivation and adherence by transforming routine physical activity into an interactive and personally meaningful experience (Al-Rasheed et al., 2022; Wang et al., 2025). For instance, studies involving overweight children found that running in a virtual setting not only reduced their perception of physical discomfort but also increased their overall enjoyment of exercise, which in turn improved their willingness to participate consistently (Finkelstein et al., 2011). Similar benefits have been observed in adult populations. Randomized trials have shown that participants in VR-enhanced programs—especially when combined with behavioral counseling—exhibited greater reductions in BMI and body fat percentage, along with notable improvements in self-efficacy and motivation compared to those in traditional exercise routines (Tatnell et al., 2022). Furthermore, VR interventions have demonstrated effectiveness in alleviating symptoms of anxiety and depression. For example, dialysis patients who engaged in cycling exercises within a VR environment reported significant psychological relief during treatment sessions (Kang et al., 2025). Notably, in studies involving women with high levels of social physique anxiety, having a virtual workout companion with similar body characteristics created a sense of safety and acceptance, which reduced fear of judgment and encouraged participation in exercise (Kroon et al., 2023). These findings point to VR’s potential in addressing the emotional and psychological barriers that often prevent overweight women from engaging in public or group-based fitness activities.
In parallel, gamification—the integration of game-like elements into non-gaming contexts—has gained traction as a motivational strategy in health and fitness interventions. By introducing features such as point systems, challenges, real-time feedback, and rewards, gamification enhances user engagement and transforms exercise into a more compelling and satisfying experience (Johnson et al., 2016). Meta-analyses of randomized controlled trials have consistently shown that gamified interventions can lead to moderate improvements in physical activity across various populations, including individuals with chronic conditions (Mazeas et al., 2022). Game design elements tap into intrinsic motivators such as competence, autonomy, and relatedness, which are key drivers of sustained behavior change. When physical activity feels purposeful and rewarding, individuals are more likely to develop a positive attitude toward exercise and stick with it over time (Koivisto and Hamari, 2019). This is especially relevant for populations that face motivational deficits or psychological barriers to exercise—gamification introduces structure, enjoyment, and a sense of progress, all of which help counteract disengagement.
Despite these promising outcomes, existing literature has focused primarily on general populations or patients with chronic diseases. There’s still a significant lack of research exploring the combined impact of VR and gamified exercise on women with Class I and II obesity who struggle with social appearance anxiety and exercise-related distress. This gap highlights an urgent need for targeted studies that assess how digital and immersive technologies can be strategically leveraged to empower these women—helping them overcome emotional barriers, build self-efficacy, and reengage with physical activity in ways that are sustainable and psychologically safe. By integrating the psychological advantages of gamification with the immersive and protective nature of VR environments, future interventions may unlock new possibilities for fostering active lifestyles among overweight women—a population that remains underserved and underrepresented in both technological innovations and public health strategies.
2.2 Sports tourism and VR experiences
Global Sports tourism events serve as critical catalysts for worldwide tourism development, influencing local economies through enhanced visitor spending on accommodations, dining, transport, and entertainment. It was estimated that the global tourism market size to be USD 683,169.3 million in 2023, with a projection to reach USD 2,137,857.0 million by 2030, with a growth CAGR of 17.7% from 2024 to 2030 (Horizon Grand View Research, 2025). The study Lipták and Tarkó (2021) revealed and highlighted how leisure and tourism activities tie into wellbeing, underscoring the necessity for more inclusive leisure and sports tourism prospects targeting women’s mental, social, and physical health. The study by Qian (2022) supports developing tourism products tailored for women, reflecting both wellbeing and lifestyle improvement motives, and focuses on the growing demand for female participation in sports tourism. New study by Cariati et al. (2025) found that out of six recent randomized controlled trials (RCTs) five had a greater impact with the use of virtual reality (VR) on their sports activities. Researchers Chang and Yang (2024) studied that VR tourism in healthcare environments with immersive VR experiences can positively affect wellbeing by reducing stress and promoting positive mental states of diverse populations, including women. Post-experience of VR consumer behavior in tourism is positively influenced, increasing tourists’ willingness to visit destinations (Zhang and Tsai, 2021). VR manages the complexities of visitor expectations and engagement within the tourism ecosystem by offering a multisensory, immersive experience, shaping positive attitudes towards destinations (Beck et al., 2019). The easy adaptability of VR technology enhances overall efficacy of marketing strategies, allowing tourism stakeholders to design customized experiences that cater to diverse visitor needs and preferences (Han and tom Dieck, 2019). The adaptability of VR technology enables tourism providers to design personalized experiences that address the diverse needs and preferences of visitors, thereby enhancing the effectiveness of their marketing strategies (Han and tom Dieck, 2019). VR’s integration into sports tourism is validating a paradigm shift towards immersive and interactive experiences that transcend traditional limits, delivering innovative fixes to augment consumer engagement and satisfaction. The Scope of VR continues to evolve, encouraging new scopes for audiences engaging with wellness and sports travel. Furthermore, adding the sports tourism market into a dynamic sector characterized by significant growth potential, driven by effective marketing strategies, technological innovations, and an awareness of the importance of sustainable practices. By participation of diverse sports participants, the tourism sector can facilitate broad global economic benefits, making sports tourism augmented with VR exercises and experiences a vital pillar of modern travel.
2.3 Physical activity, social anxiety, and obesity in women
Regular physical activity is widely acknowledged as one of the most effective strategies for weight management and mental health enhancement. Among women with Class I and II obesity (BMI 30–40), these benefits become particularly significant, not only due to physiological improvements such as fat reduction and metabolic regulation but also through psychological advantages, including decreased anxiety, improved self-esteem, and better emotional regulation (Cumillaf et al., 2025; Yao et al., 2025). Meta-analytic evidence consistently demonstrates that exercise modulates stress hormones like cortisol, improves sleep quality, and fosters increased life satisfaction and vitality (Mikkelsen et al., 2017; Rebar et al., 2015). For women within this population, physical activity acts as a dual-purpose intervention, alleviating both the physical burden of obesity and serving as a psychological buffer against social and emotional distress. However, addressing obesity purely through biomedical interventions neglects the psychosocial dimensions, particularly social physique anxiety (SPA), a subtype of social anxiety characterized by the fear of negative evaluation based on one’s body size or appearance (Hart et al., 1989; Song et al., 2025). SPA tends to be heightened in public exercise environments such as gyms, sporting events, or group classes, often leading women to avoid such settings altogether (Vartanian and Novak, 2011).
Statistical evidence paints a concerning picture. An estimated 68% of women with obesity avoid social gatherings specifically due to weight-related stigma (Puhl and Heuer, 2009), which not only affects their psychological health but also contributes to tangible economic losses in industries reliant on broad participation—particularly the global events sector, valued at over $1.5 trillion USD in 2023 (Liu-Lastres and Cahyanto, 2021; Ng et al., 2024), Also, weight stigma is not a peripheral issue—it directly erodes participation, motivation, and confidence. Women with higher BMI scores often report up to 3.2 times more anxiety in social contexts compared to their average-weight peers (Kaplan, 2020; Santonja-Ayuso et al., 2025). This avoidance is further linked to body image inflexibility, a psychological rigidity around body acceptance, and is reflected in instruments like the Glass Social Interaction Questionnaire, where women with obesity score approximately 40% lower than normal-weight individuals. Moreover, 42% of global event venues have reported a decline in attendance from women concerned about health and appearance issues, signaling the reach of this crisis far beyond individual distress (Elbarazi et al., 2024). These behavioral patterns create a feedback loop: fear of negative judgment leads to withdrawal from physical activities and public life, which in turn perpetuates isolation, emotional discomfort, and further weight gain (Puhl and Suh, 2015). Traditional interventions such as cognitive-behavioral therapy (CBT) have shown efficacy in clinical settings, but often lack scalability, affordability, and contextual fit in dynamic environments like community gyms or public events (Romano et al., 2022). In this way, a longitudinal clinical study demonstrated that women with obesity who engaged in a structured exercise program exhibited significantly reduced levels of body dissatisfaction after 24 months, compared to baseline measurements, despite not fully attaining their initial ideal body image. This sustained improvement was attributed primarily to a reduction in negative investment in physical appearance and a concurrent increase in positive body awareness, highlighting one of the key psychological benefits of regular physical exercise (Carraca et al., 2012). Moreover, systematic reviews indicate that athletes and regular physical activity participants generally possess more positive body images. There is a well-established negative correlation between engagement in sport and concerns related to physical appearance. Recent meta-analyses further confirm that exercise interventions contribute to enhanced physical self-esteem, greater satisfaction with appearance, and reduced negative self-criticism (Zhang et al., 2024b).
3 METHODOLOGY
3.1 Participants and experimental framework
This study adopts an applied, quasi-experimental research design with a pretest-posttest control group structure. The statistical population comprised adult women aged 20–40 years residing in Tehran, Iran, who met specific inclusion criteria: a body mass index (BMI) within the range of 30–40 (indicative of Class I or II obesity), and clinically confirmed social anxiety symptoms. To identify suitable participants, public announcements were disseminated across various channels including local sports clubs, psychological counseling centers, medical clinics, and social media platforms.
Candidates underwent initial screening by licensed physicians and clinical psychologists to verify BMI and social anxiety eligibility. In this regard, a CONSORT-style flow of participants was documented as follows: of the 143 women initially screened, 15 were excluded due to ineligibility or withdrawal; 128 were randomized equally into the two study arms (64 in the VR gamified intervention and 64 in the gym-based control). Attrition during the intervention was minimal, with 3 participants discontinuing in the VR group and 4 in the control group due to scheduling conflicts or non-study-related health issues. The final analyses were conducted on 121 participants, reflecting an adherence rate above 90%, which supports the robustness of the finding. Ultimately, a total of 128 participants were enrolled. After completion of baseline assessments, participants were randomly assigned (1:1) to the VR gamified intervention group (n = 64) or the control group (n = 64) using a stratified permuted-block randomization procedure to ensure balance with respect to obesity class and age group. Two stratification factors were used: obesity class (Class I: BMI 30.0–34.9; Class II: BMI 35.0–40.0) and age group (20–29 years; 30–40 years), producing four strata. Within each stratum, treatment allocations were generated in permuted blocks of size 4 using a computer-generated random sequence (SPSS v26 random number generator). The allocation sequence was prepared by an independent statistician not involved in recruitment or assessment. Allocation concealment was maintained with sequentially numbered, opaque, sealed envelopes that were opened only after baseline data collection. Outcome assessors were blinded to group assignment.
Both groups followed identical training protocols in terms of session frequency, duration, and intensity, to ensure equivalence of physical exertion and exposure across conditions. The key distinction between the two groups lay in the format and delivery environment of the exercise sessions. The experimental group engaged in structured gamified physical training within an immersive virtual reality (VR) environment, incorporating elements of game design such as visual feedback, challenges, and interactive features. In contrast, the control group participated in equivalent traditional exercise sessions conducted in a standard gym setting, without any gamification or virtual components. Both groups followed identical protocols regarding session frequency, duration, and exercise intensity to ensure that the only variable manipulated was the method of delivery. The intervention process took place over a 5-week period, from May 15 to 19 June 2025. All participants provided written informed consent prior to their inclusion in the study.
Table 1 Demographic and health characteristics of participants by study group (n = 128). Values are presented as mean (range) or n (%). Categorical comparisons were performed using chi-square tests; categorical p-values were computed from the reported counts. Continuous comparisons were tested using independent-samples t tests; because standard deviations were not provided in the original table, the p-values and Cohen’s d reported for Age and BMI above are estimated (Age SD estimated as range/4 ≈ 5.0; BMI SD assumed 3.0). Cramér’s V is reported for categorical effect sizes. All reported effect sizes indicate negligible to small differences between groups, consistent with successful randomization.
TABLE 1 | Demographic and health characteristics of participants.	Category	Subcategory	Experimental G (n = 64)	Control G (n = 64)	Total (n = 128)	p-value	Effect size
	Age	Mean (years)	32.0	31.0	31.5	p = 0.260 (estimated)	Cohen’s d = 0.20 (small)
	Range (years)	20–40	20–40	20–40	—	—
	BMI	Mean (kg/m2)	34.2	33.7	33.9	p = 0.348 (estimated)	Cohen’s d = 0.17 (small)
	Obesity class	Class I (BMI 30–34.9), n (%)	37 (57.8%)	39 (60.9%)	76 (59.4%)	χ2 (1) = 0.03, p = 0.857	Cramér’s V = 0.02
	Class II (BMI 35–39.9), n (%)	27 (42.2%)	25 (39.1%)	52 (40.6%)	—	—
	Marital status	Married, n (%)	29 (45.3%)	31 (48.4%)	60 (46.9%)	χ2 (1) = 0.03, p = 0.859	Cramér’s V = 0.02
	Single, n (%)	35 (54.7%)	33 (51.6%)	68 (53.1%)	—	—


3.2 Measurement instruments and testing protocol
To evaluate the psychological outcomes of the intervention, two standardized and psychometrically validated self-report instruments were employed. Social interaction was assessed using the Social Interaction Anxiety Scale (SIAS) developed by Mattick & Clarke, (1998), and Body image flexibility was measured using the Body Image-Acceptance and Action Questionnaire (BI-AAQ) developed by Sandoz et al. (2013), comprising 12 items that assess the extent to which individuals can accept and respond flexibly to negative thoughts and emotions related to their body image. Both instruments were translated into Persian using a standard forward–backward translation procedure by bilingual experts, followed by pilot testing to ensure cultural validity and semantic clarity. Minor adjustments were made to optimize comprehensibility while retaining fidelity to the original constructs. Internal consistency was re-evaluated within this sample, with the SIAS demonstrating α = 0.83 (95% CI: 0.78–0.87) and the BI-AAQ demonstrating α = 0.80 (95% CI: 0.75–0.85) (Mattick and Clarke, 1998; Sandoz et al., 2013). Both questionnaires were administered in paper format during individual sessions conducted before and after the 4-week training program. All participants completed the assessments under standardized conditions, ensuring confidentiality and minimizing potential response bias. The internal consistency of both instruments was re-evaluated in the present sample. In addition to psychological assessments, participants’ anthropometric measures were collected to monitor physical changes related to the intervention. Height was measured using a standard stadiometer, and weight was recorded with a calibrated digital scale, both conducted under standardized conditions at baseline and post-intervention. Body Mass Index (BMI) was subsequently calculated as weight in kilograms divided by height in meters squared (kg/m2). In addition, all self-report questionnaires (Social Interaction Anxiety Scale and Body Image-Acceptance and Action Questionnaire were administered in a private setting using participant codes to preserve anonymity and reduce social-desirability pressure. Participants received standardized, written and verbal instructions and completed questionnaires without the presence of other participants. Trained research staff were available to clarify procedural questions but did not influence responses. Outcome assessors who handled scoring and data entry remained blinded to group allocation. In addition to self-report measures, objective anthropometric data (height and weight) were measured by trained personnel using calibrated instruments to calculate BMI. These procedural safeguards were implemented to reduce potential measurement bias.
3.3 Statistical analysis
To examine the distributional assumptions of the collected data, the Kolmogorov-Smirnov test was applied to verify normality. The homogeneity of variances across groups was evaluated using Levene’s test. Subsequently, to investigate the study hypotheses while controlling for potential covariates, an Analysis of Covariance (ANCOVA) was performed utilizing SPSS Statistics version 26.
3.4 Process of exercise implementation and intervention
The experimental group participated in group-based exercises conducted within an immersive virtual reality (VR) environment using Oculus Quest 2 headsets, which provided 6 degrees of freedom and wireless mobility. The VR content was developed using a Unity-based custom platform compatible with Oculus SDK, enabling real-time rendering of interactive exercise environments. A custom-designed VR platform was employed, enabling participants to interact with a virtual gym environment that simulated spacious exercise halls with mirrored walls, dynamic lighting, and synchronized background music. The system supported group sessions where participants could see their own avatars as well as those of their peers, thereby enhancing the sense of social presence and co-exercise. Safety guidelines were followed, including calibration of the play area, mandatory warm-up phases, and monitoring for motion sickness or discomfort, with the option to pause or withdraw if needed. Before participation, all individuals underwent safety screening, including cardiovascular risk check and a brief cyber sickness questionnaire; those reporting severe motion sensitivity were excluded.
The intervention included three distinct types of group exercises adapted for women with overweight or obesity: Zumba, aerobic dance routines, and low-impact cardio circuits. Each exercise session was delivered in a virtual gym environment specifically designed to replicate the spatial and social dynamics of real group classes. The environment included mirrored walls for self-monitoring, synchronized background music, and real-time visual cues that guided movement sequences. Participants were represented by customizable avatars, allowing them to observe their own movements as well as those of their peers. This avatar-based representation enhanced social presence while protecting personal privacy. Also, a trained instructor was projected as a virtual avatar located at the front of the virtual room. This avatar provided live demonstrations, verbal instructions, and corrective feedback in real time through voice integration. Movement tracking was achieved via the Oculus Quest 2 headset and hand controllers, which captured upper-body and basic full-body movements. Exercises were programmed to accommodate limited range of motion, with modifications automatically suggested by the instructor avatar if movements were not detected or were incomplete. To ensure participant safety, an on-site facilitator was physically present in the exercise room. This facilitator monitored participants’ real movements, assisted with headset adjustments, and intervened if signs of motion sickness, dizziness, or fatigue appeared. All sessions began with a standardized 5-min warm-up and concluded with stretching and cool down exercises to minimize the risk of musculoskeletal strain.
Exercise difficulty was progressively adapted over the course of the 12 sessions. In the first week, movements were simplified and pacing was slower; in later weeks, the duration of continuous activity and the complexity of dance sequences were gradually increased. The VR system provided real-time metrics (such as elapsed time, calories burned, and movement accuracy) displayed on the heads-up interface, enabling participants to track their own progress. These features ensured that the intervention was both replicable and adaptable to the needs of overweight participants.
To maintain high levels of engagement and prevent dropout, gamification elements were systematically embedded in the sessions. These included:
	Reward systems: digital badges and points awarded for attendance, effort, and task completion, displayed on personal dashboards.
	Friendly competition: leaderboards showing cumulative scores of participants, refreshed weekly to stimulate motivation while maintaining a supportive environment.
	Social recognition: virtual applause animations and verbal praise delivered by the instructor avatar and peers when milestones were achieved.
	Progress tracking: participants could visualize their performance and improvements (e.g., calories burned, time spent, consistency streaks) through simple on-screen metrics. These gamification mechanisms were chosen based on established design principles (challenge, feedback, reward, and social connection) and were intended to foster intrinsic motivation, enjoyment, and group cohesion.

The training protocol consisted of 12 sessions delivered across four consecutive weeks, with three sessions per week. Each session lasted 35–50 min, balancing sufficient physical exertion with safety for overweight participants. Intensity was progressively adjusted by modulating the difficulty of movements and the pace of virtual routines. Heart rate was monitored intermittently using wearable chest-strap monitors in 25% of randomly selected participants per session to verify that exertion levels remained within the moderate-intensity zone (50%–70% of age-predicted HRmax.Also, No dietary program was prescribed to participants, and they were instructed to maintain their usual eating patterns throughout the intervention. At each session, adherence to this instruction was verbally confirmed by facilitators. Energy expenditure was not directly monitored; however, exercise frequency, duration, and intensity were standardized and identical across groups.
In contrast, the control group engaged in standard group exercise sessions in a traditional gym setting. These sessions were matched in frequency (three times per week) and duration (35–50 min per session) to the experimental group and were led by qualified fitness instructors experienced in working with overweight populations. No gamification elements or VR components were included in the control condition.
4 RESULTS
Descriptive statistics were calculated to summarize the performance of participants in both the experimental and control groups across the two main variables—Social Interaction and Body Image. As shown in Table 2, the post-test mean scores for both variables were consistently higher in the experimental group compared to the control group, indicating the potential positive impact of the VR-based gamified exercise intervention. The standard deviations reflect an acceptable level of variability, supporting the reliability of the observed differences before proceeding with inferential tests.
TABLE 2 | Descriptive statistics for social interaction and body image scores.	Variable	Group	Time	Adjusted mean (95% CI)	p-value
	Social Interaction	Experimental	Pre-test	2.16 (2.00–2.30)	p < 0.001
	Control	Pre-test	2.11 (2.00–2.22)	p < 0.001
	Experimental	Post-test	3.82 (3.50–4.14)	p < 0.001
	Control	Post-test	2.13 (2.00–2.25)	p < 0.001
	Body Image	Experimental	Pre-test	2.22 (2.10–2.35)	p < 0.001
	Control	Pre-test	2.18 (2.10–2.25)	p < 0.001
	Experimental	Post-test	3.95 (3.70–4.20)	p < 0.001
	Control	Post-test	2.28 (2.10–2.45)	p < 0.001


As shown in Table 3, the results of the Kolmogorov–Smirnov test indicate that all variables across both pre-test and post-test phases in both experimental and control groups followed a normal distribution (p > 0.05). These results satisfy the assumption of normality required for conducting parametric analyses such as ANCOVA.
TABLE 3 | Kolmogorov–smirnov test.	Variable	Group	Time	N	Statistic	Sig. (p)
	Social Interaction	Experimental	Pre-test	64	0.092	0.200
	Post-test	64	0.086	0.200
	Control	Pre-test	64	0.095	0.187
	Post-test	64	0.088	0.200
	Body Image	Experimental	Pre-test	64	0.089	0.200
	Post-test	64	0.080	0.200
	Control	Pre-test	64	0.098	0.165
	Post-test	64	0.090	0.200


As presented in Table 4, the results of Levene’s test for equality of variances demonstrate that none of the variables violated the assumption of homogeneity (p > 0.05).
TABLE 4 | Levene’s test result.	Variable	Levene statistic	df1	df2	Sig. (p)
	Social Interaction	1.34	1	128	0.250
	Body Image	0.96	1	128	0.329


Table 5 shows that after 12 sessions of VR-based gamified exercise, women with obesity and social anxiety in the experimental group experienced a meaningful reduction in BMI—from 34.2 to 33.0 (−3.5%). In contrast, the control group, which engaged in traditional gym-based exercise, showed only a minimal decrease from 33.7 to 33.6 (−0.3%). These findings highlight the potential effectiveness of gamified VR training in facilitating short-term weight loss among women with obesity.
TABLE 5 | Pre- and post-intervention changes in BMI.	Group	Pre-test BMI (kg/m2)	Post-test BMI (kg/m2)	Percentage change	SD (BMI change)	SE (BMI change)	95% CI (BMI change)
	Experimental	34.2	33.0	−3.5%	1.2	0.15	−5.0 to −2.0
	Control	33.7	33.6	−0.3%	0.8	0.10	−1.5 to 0.9


According to Table 6, the ANCOVA results for Social Interaction and Body Image revealed significant differences between the experimental and control groups, supporting the effectiveness of the intervention in enhancing psychological outcomes. Pre-test scores for both variables were controlled to ensure that the observed changes in the post-test were due to the intervention rather than pre-existing differences.
TABLE 6 | Analysis of covariance.	Variable	Source	SS	df	MS	F	p-value	Partial η2
	Social Interaction	Pre-test	2.431	1	2.431	12.12	0.001	0.086
	Group	9.274	1	9.274	46.24	<0.001	0.266
	Body Image	Pre-test	2.118	1	2.118	10.73	0.001	0.077
	Group	10.130	1	10.130	51.30	<0.001	0.286


For Social Interaction, after adjusting for pre-test scores, the experimental group showed a significantly greater improvement compared to the control group. The F value for the group effect was 46.24 (p = 0.000), indicating a substantial and statistically significant difference between the groups. The partial eta-squared (η2) value of 0.266 reflects a medium effect size, suggesting that the intervention accounted for approximately 26.6% of the variance in the post-test social interaction scores. This indicates a meaningful impact of the VR-based gamified exercise program in improving social interaction among the experimental group. Similarly, for Body Image, the ANCOVA revealed a significant difference between the experimental and control groups. The F value for the group effect was 51.30 (p = 0.000), further confirming the intervention’s effectiveness. The partial eta-squared value of 0.286 represents a large effect size, meaning that the group factor accounted for 28.6% of the variance in post-test body image scores. This demonstrates a substantial impact of the VR-based gamification program in improving body image perceptions in the experimental group.
Figure 1 presents the extent of changes observed in the variables of body image and social interaction following the intervention.
[image: Bar chart comparing partial eta-squared values for social interaction and body image categories. Pre-test values are lower, with social interaction at 0.086 and body image at 0.077. Group values are higher, with social interaction at 0.266 and body image at 0.286.]FIGURE 1 | Comparison of effect sizes for body image and social interaction.5 DISCUSSION
Social interaction plays a vital role in psychological wellbeing, fostering a sense of belonging, emotional support, and self-worth (Thomas et al., 2020). Limited participation in social and community events—often observed among individuals with social physique anxiety and obesity—not only restricts opportunities for meaningful connection but also reinforces negative self-perceptions and emotional distress (Puhl and Heuer, 2009). In line with this, the present study was conducted with the aim of exploring the effects of gamified virtual reality-based exercise on improving social interaction and body image in women with social anxiety who have Class I and II obesity. The goal was to harness the engaging potential of virtual reality technology along with the enjoyable elements of gamification to provide a non-pharmacological and effective intervention for this important and vulnerable population. The intervention sought to help prevent progression to Class III obesity and to enhance their participation in events and social interactions. The results of this study demonstrated significant and positive effects of the intervention. These findings not only align with previous research but also represent a forward step in leveraging new technologies such as virtual reality to improve the psychological and social wellbeing of this population.
One of the key findings of this study was the significant improvement in social interaction issues within the experimental group. This result aligns with previous research indicating that obese individuals—particularly women—often avoid social situations due to weight-related stigma (Puhl and Suh, 2015). Furthermore, the use of gamified virtual reality-based exercise, which simultaneously addresses both psychological and physical aspects, significantly reduced these social barriers among obese women. Recent studies have also emphasized that gamification and virtual reality interventions can enhance individuals’ social motivation and help prevent social isolation (Jingili et al., 2023). These results are especially noteworthy for obese individuals who typically experience anxiety in group settings. Other studies, such as Wang et al. (2025), have shown that virtual reality interventions—especially when combined with gamification elements—can reduce social anxiety and facilitate improvements in social interaction (Wang et al., 2025). Recent research by Dong et al. (2025) also supports these findings, demonstrating that gamified virtual reality exercises can significantly reduce suicidal ideation and anxiety in elderly populations (Dong et al., 2025).
These outcomes are consistent with the current study’s results, as the virtual reality environment provides a safe and controlled space in which participants—particularly women—may feel more secure and less exposed to social judgment. Unlike traditional gym settings where public visibility often triggers anxiety, virtual environments allow users to gradually overcome fear and stress (Kroon et al., 2023). This safe exposure process can prepare them for real-world social interactions. As participants experience tangible results—such as weight reduction—within the VR environment, their self-confidence increases, empowering them to engage more fully in public and social events. This suggests that the integration of gamification with virtual reality may be more effective than traditional approaches in improving social interaction. The interactive and engaging nature of gamification enables individuals to participate in social activities without fear of judgment (Al-Rasheed et al., 2022; Wang et al., 2025). It is noteworthy that the women participating in the present study had no prior experience with virtual reality (VR). However, after just one session of VR training that incorporated gamification elements, many of them expressed strong interest in using this innovative technology again. This observation aligns with our clinical experiences, indicating a significant willingness among individuals—particularly after direct exposure—to adopt VR-based interventions for addressing both physical and psychological issues (García-González et al., 2025). Previous studies have underscored the distinctive capabilities of this engaging technology as an effective tool for enhancing wellbeing and quality of life, especially among individuals in need of psychological support or behavioral change. As highlighted in recent literature, VR has introduced a transformative, non-pharmacological approach to healthcare with minimal side effects, which has increasingly attracted the attention of professionals in medical and mental health fields (Freeman et al., 2023). However, implementing VR-based interventions requires specialized equipment, such as Oculus Quest 2 headsets, and custom-developed VR software, which can incur significant costs. Additionally, staff members must be trained to assist participants in using the technology and ensure their safety during the virtual exercise sessions. These factors must be considered when scaling up the implementation of VR-based programs, particularly in clinical or community settings.
However, some studies have reported contradictory findings. For instance, Wechsler et al. (2019), in their systematic review, stated that certain individuals prefer traditional face-to-face therapy or real-world exposure methods over virtual environments, citing the artificial nature of VR and the lack of human interaction as reasons for their preference (Wechsler et al., 2019). This discrepancy may be attributed to the relatively underdeveloped state of virtual reality technology at the time of those studies, which may not have effectively conveyed a sense of realism or presence, preventing users from fully engaging with the experience. Czub, et al. reported that virtual reality-based exercise did not significantly increase participation in training activities among their participants (Czub and Janeta, 2021). This inconsistency could be explained by a lack of sufficient motivation and psychological readiness in the participants. In the present study, however, the incorporation of engaging gamification elements aimed to enhance the motivation and emotional readiness of women to participate in VR-based exercise. It appears that this intelligent integration of technology and gamification may be a key reason for the positive outcomes observed.
The second major finding of this study pertains to the significant improvement in body image within the experimental group. This result aligns with previous research indicating that negative body image is associated with low self-esteem and depression among obese individuals (Cash and Smolak, 2011). Additionally, recent studies such as those by Al-Rasheed et al. (2022) and Kang et al. (2025) have emphasized that physical activity—particularly when integrated with modern technologies—can enhance body image and help individuals develop a more positive perception of their bodies (Al-Rasheed et al., 2022; Kang et al., 2025). Furthermore, studies like Levy et al. (2025) have demonstrated that virtual reality environments, by enabling “body rescripting,” can reduce perceptual distortions related to body image (Levy et al., 2025). This mechanism may help explain the positive effects of the gamified exercise program used in the present study. Our findings also support those of Johnson et al. (2016), who reported that gamification elements—such as reward systems and visual progress tracking—enhance engagement and long-term commitment to body image improvement programs (Johnson et al., 2016). The use of virtual environments and engaging interactions provided a safe, low-pressure space for women—who often perceive themselves as overweight—to develop a more positive outlook toward their bodies. These results are further confirmed by recent research conducted by Cumillaf et al. (2025), which showed that virtual reality-based exercise programs helped reduce body dissatisfaction and improve body image, particularly in individuals with severe obesity (Cumillaf et al., 2025). Moreover, the study by Murphy and Creux (2021) highlighted the importance of personalizing virtual reality environments for specific populations. They found that designing avatars to match the physical characteristics of obese users helped reduce the gap between perceived and actual body image (Murphy and Creux, 2021). This alignment highlights the positive effects of engaging in physical activity within virtual reality environments on both weight reduction and enhanced body image satisfaction. These findings are consistent with the present study and underscore the potential of integrating VR-based exercise programs—particularly when combined with elements such as gamification—as an effective strategy for preventing psychological disorders and managing weight-related challenges. Moreover, by fostering a more positive body image and reducing psychological barriers such as appearance-related anxiety, these interventions can encourage greater participation in social settings and public events, ultimately enhancing individuals’ social interaction and quality of life.
6 CONCLUSION
Overall, the results of this study indicate that gamified virtual reality–based exercise interventions can effectively improve social interaction and body image among obese women with social anxiety classified as having Class I and II obesity. Given that increased social participation and enhanced body image in this population can contribute to reductions in anxiety, depression, and isolation, such interventions may serve as innovative strategies to promote the psychological and social wellbeing of obese individuals, while also contributing to BMI reduction alongside psychological factors. These findings further emphasize the importance of integrating gamification and virtual reality within exercise programs, as they can specifically enhance motivation and engagement among obese individuals and help overcome psychological barriers. It is hoped that the results of this research will inform the design of comprehensive digital health interventions—particularly for obese women with specific psychological needs—and pave the way for the development of individual and social empowerment programs that combine principles of exercise and technology for similar populations. The integration of virtual reality (VR) into exercise and wellness plans boons a transformative breakthrough to enhance sports tourism initiatives targeted at women. VR offers immersive and motivating environments that can foster both physical engagement and psychological wellbeing, as female travelers increasingly seek fitness experiences that balance enjoyment with health benefits. By enriching the intersection of digital adventure, wellness, and tourism, VR-driven fitness experiences encourage better participation, upkeep body confidence, and align with global trends in health-focused travel. This technological amalgamation thus serves as a strategic tool to empower women, advance inclusivity, and elevate the overall impact of wellness tourism.
7 MANAGERIAL AND PRACTICAL IMPLICATIONS
The findings of this study have important implications for public health policymakers, wellness program designers, and professionals working in the fields of sports science, psychology, tourism stakeholders, and community engagement. Women with obesity and social anxiety often avoid public events and social gatherings due to negative body image and fear of social judgment, which leads to a vicious cycle of inactivity, isolation, and psychological distress.
By implementing gamified VR-based exercise interventions as part of broader community health promotion strategies, public health agencies and wellness organizations can help these individuals improve their social interaction skills and body image over time. The inclusion of gamification elements—such as rewards, progress tracking, and interactive challenges—enhances intrinsic motivation and encourages sustained engagement in physical activity. Tourism stakeholders can customize and promote their marketing strategies as per the personal needs of each participant. Moreover, the immersive and novel nature of VR creates an appealing platform that draws users into consistent movement-based experiences in a non-judgmental virtual space. This enjoyable and psychologically safe environment promotes gradual physical activation, which can contribute to weight reduction and improvements in BMI. As women become more active and begin to experience physical and psychological benefits, their body image tends to improve, reinforcing their willingness to maintain such behaviors. Importantly, the controlled VR setting enables them to confront and manage anxiety-related triggers—such as fear of evaluation or social comparison—at their own pace. Over time, this process helps participants build resilience and confidence, which may translate into increased participation in real-world social activities and public events. In this way, gamified VR-based programs not only support individual transformation but also contribute to broader social inclusion goals. Consequently, integrating such interventions into community health centers, fitness programs, and mental health services can serve as a proactive strategy to engage women who are often marginalized from traditional fitness and social platforms. These interventions are especially beneficial in low-resource or conservative environments where public participation of women may be culturally constrained or psychologically intimidating. In addition, the relatively low-cost scalability of VR technology makes it a feasible option for deployment in municipal wellness programs, corporate employee assistance schemes, and even pre-event community initiatives targeting at-risk populations.
8 LIMITATIONS AND FUTURE RESEARCH DIRECTIONS
Despite the promising results of this study, several important limitations should be acknowledged. First, the sample was restricted to women with Class I and II obesity who also experienced social anxiety, which limits the generalizability of the findings to other populations such as men, individuals with more severe obesity (Class III), or those without social anxiety. Due to Limited Generalizability scope of broader sports tourism product innovation or commercialization potential is limited unless an intentionally niche market is targeted, and also cannot be applied to male or mixed-gender athlete populations. Future studies should consider more diverse samples, including various age groups, genders, and obesity levels, to enhance the external validity of the results. Also, A limitation of this study is the relatively short duration of the intervention (4 weeks), which may not fully capture long-term psychological and physiological outcomes. With this limitation in mind, future studies should adopt longer intervention periods and include follow-up assessments to provide deeper insights into the sustained effects of gamified VR exercise on body image, social interaction, and broader wellbeing outcomes. Another limitation of the present study is its reliance on self-report measures, which may be prone to biases such as social desirability, recall error, and common-method variance. Although these risks were reduced by using validated instruments, ensuring anonymous responses, blinding assessors, and including objectively measured BMI, some residual bias cannot be excluded. Future studies should strengthen measurement validity by combining self-reports with objective behavioral or physiological measures (e.g., accelerometers, heart-rate monitors), or by using real-time approaches such as ecological momentary assessment (EMA). Another limitation is that dietary intake and total energy expenditure were not directly monitored. Although participants were asked to maintain their usual eating habits and adherence was checked verbally, future studies should include more rigorous tracking of diet and objective monitoring of energy expenditure. A further limitation is that the study relied solely on quantitative measures, without collecting qualitative data such as participant experiences or perceptions. Incorporating qualitative insights in future studies would provide greater depth, helping to contextualize quantitative findings and to better understand the subjective impact of VR-based gamified exercise. Finally, While the claim that VR encourages participation in wellness-related tourism and social events is theoretically reasonable, it was not directly measured in this study. This limitation highlights the need for future research to incorporate behavioral measures or intentions related to sports tourism participation to validate this hypothesis and further explore the engagement mechanisms involved.
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