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This study discusses how effective gamified exergames can promote indoor physical 

activity and help to mitigate the problems caused by contemporary sedentary lifestyles. 

This paper presents a synthesis of recently published research results, which found that 

gamified elements such as points, badges, and leaderboards, are effective in driving 

motivation and engagement in physical exercises. More personalisation and 

enhancement of experiences through dynamic difficulty settings and the use of social 

features translate to better physical and psychological health outcomes. This paper 

presents these findings. A thematic analysis of secondary data from the years 2020 to 

2024 confirm that gamified exergames can change health behaviours and outcomes, 

especially in an indoor environment. This study emphasises that gamified physical 

activities can be conducive to a healthier lifestyle and provide potential for long-term 

engagement. 

Keywords: Gamified Exercise, Physical Activity Engagement, Dynamic Difficulty 
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INTRODUCTION 

Increases in sedentary lifestyles and modern technological immersion are adding to the current rise in health-related 

problems such as obesity and a decline in physical activities in different age groups. This trend puts more pressure 

on the immediate need for innovative ways to encourage physical fitness. A potential breakthrough in this problem 

could be exergames, which interweave exercises with gaming to enhance motivation and engagement (Kim, Cho & 

Kim, 2023). Exergames integrate physical exercise into a video gaming environment in an enjoyable, accessible, and 

engaging manner, especially indoors where traditional exercise is less appealing. 

Gamification in exergames implies the application of game design elements to a non-game context to stimulate 

fitness. Points, levels, and challenges are major components of game design. Integrating these elements into routine 

exercise can transform an exergame into an exciting activity, significantly boosting motivation and adherence to 

exercise routines (Röglin, Martin-Niedecken & Ketelhut, 2023). It would be useful for conditions when, due to lack 

of space, equipment, or motivation, traditional exercise is not feasible. Exergames use dynamic difficulty 

adjustments, so the game’s challenge adapts according to the fitness levels of users (Bimberg et al. 2023). This 

represents a double benefit: first, optimising engagement, and second, enhancing the overall effectiveness of the 

exergames. The embedding of interactive technology into fitness aims not only to increase levels of physical activity 

but also to bring about a change in long-term behaviour toward leading healthier lives. Such an approach bears the 

promise of almost unlimited potential to address sedentarism through a medium that is inherently attractive and 

reachable by most demographics, in particulary young people and tech-savvy adults (Vismara et al. 2024). This study 

will help understand how new solutions in fitness can be designed to maximise health benefits and increase user 

engagement, which is of high importance for public health. 
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LITERATURE REVIEW 

Physical Activity and Health Outcomes 

Recent studies underscore the powerful effect of physical activity on health, serving as a preventive measure against 

chronic diseases and bolstering mental well-being. According to the systematic review of Ferraz et al. (2024), 

moderate to vigorous physical activity significantly reduces the risk of cardiovascular diseases, diabetes, and obesity 

in adults. Bermúdez et al. (2023) highlight from their extensive study involving over 300,000 participants that 

regular physical activity plays a crucial role in maintaining health. The relationship between physical activity and 

mental health has also been well-documented. Quintas & Bustamante’s (2023) meta-analysis indicates that physical 

activity reduces symptoms of anxiety and depression across global populations, with varying exercise intensities 

showing benefits. This is particularly pertinent given the rise in mental health challenges worldwide during the 

COVID-19 pandemic, as noted by Olivas Martinez et al. (2023). Additionally, Marques, Uchida & Barbosa (2023) 

assert that among adolescents, those engaging in physical activity demonstrate better mental health and academic 

performance, attributed to enhanced cognitive function. 

Gamification of Physical Activity 

Gamification, the application of game mechanics to non-game contexts, has emerged as a significant trend in 

promoting physical activity. Zhao et al. (2024) conducted an extensive investigation into various gamified 

applications, finding that elements like points, leaderboards, and virtual badges enhance user engagement and 

motivation in physical activities. A crucial aspect of gamification is the customization of challenges. Singh (2023) 

highlights that dynamically adjusting challenge difficulty to match users’ capacities not only increases engagement 

among more sedentary individuals but also fosters a sense of progress, which is highly motivating over time. 

Additionally, social features within gamified fitness apps have been studied extensively. McLester & Burrell (2024) 

conclude that integrating social interactions such as progress sharing and peer competition improves adherence to 

physical activity routines. These social mechanisms leverage peer support and friendly competition, encouraging 

users to surpass their limitations in a supportive environment. 

Integration of Exergames 

Exergames, where physical activity is combined with interactive gaming, have recently become a focal point of 

research. For example, Lin et al. (2023) conducted a significant study examining exergames as interventions to 

increase physical activity among sedentary individuals. Their findings indicated that exergames not only boosted 

physical activity levels but also enhanced psychological well-being, suggesting that merging gaming and physical 

activity makes the latter more appealing. Another key aspect contributing to the success of exergames is their 

adaptability. Singha & Singha (2024) found that exergames can dynamically adjust to user performance levels, 

significantly increasing physical output while maintaining enjoyment and engagement. Several studies provide 

evidence supporting the effectiveness of physical activity in improving both physical and mental health-related 

outcomes. Grech, Briguglio & Said (2024) explored the role of gamification and exergames in enhancing motivation 

and engagement in physical activities, particularly in indoor and constrained environments. This body of research 

not only underscores the health benefits of regular physical activity but also highlights the potential of gamified 

approaches and exergames to transform health behaviours and outcomes. 

Theoretical Framework 

 

Figure 1. Principles of Gamification 
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The theoretical framework of this study is based on the principles of gamification, aiming to apply game-design 

elements in non-game contexts to boost user engagement. This approach has an extrapolative and motivational effect 

on users, making it highly effective in promoting physical activity through various motivational strategies derived 

from the world of gaming. The pivotal features in the context of physical fitness are points, badges, leaderboards, 

challenges, and dynamic difficulty adjustments. Points serve as measurable units of accomplishment and progress, 

providing users with instant feedback on performance and motivating them to interact more with the activity in 

pursuit of higher scores (Monroe et al. 2024). Badges are awarded upon achieving specific milestones or completing 

some specific challenges, symbolising accomplishment or proficiency and catering to users’ need for achievement 

and recognition. Collecting badges can further motivate users to elevate their higher levels. Leaderboards introduce 

a competitive element by reflecting users’ ranking based on points or achievements (Fanaroff et al. 2023). This fosters 

a sense of competition, encouraging users to outperform others and thereby increasing effort and participation 

through social comparison.  

Challenges are tasks or goals within the game that require effort and skill to complete. They are essential for 

maintaining the user’s interest and engagement by providing goals that are challenging yet achievable with effort, 

hence striking the balance between the user’s skill level and the game's difficulty in what is commonly referred to as 

the flow state. Dynamic difficulty adjustments scale the level of difficulty based on the user’s performance (Parks et 

al. 2024). This personalisation ensures that the game remains within the user’s capability, preventing frustration and 

disengagement, and promoting sustained interaction and motivation. By integrating these gamification elements, the 

attractiveness and effectiveness of exergames increase dramatically, leading to enhanced health outcomes and 

sustained behavioural changes towards an active lifestyle. 

METHODOLOGY 

This secondary qualitative research aims to assess the effectiveness of gamified exergames in improving physical 

activities. Focusing on synthesising recent findings, the study uses secondary data rather than the creating new 

primary data, drawing meaningful conclusions from recent research (Zhang, Gong & Brown, 2023). A simple random 

sampling method was adopted in this study for the selection of materials, considering recently published articles from 

the 2020 to 2024. This approach ensures an unbiased selection a fair representation of the most recent research in 

gamification and physical activity. Only highly relevant articles that directly address gamification elements in 

physical activity and health outcomes were selected. Consequently, the data collection process involved a thorough 

search of academic databases and electronic resources to extract articles meeting the inclusion criteria.  

The study selection methodology was performed with great care, aiming to select studies that provide substantial 

insights into the implementation and effect of gamification in physical fitness settings. Thematic analysis identifies, 

analyses, and reports patterns within the data (Habu & Henderson, 2023). It facilitates the aggregation of data from 

the studies and discerns common and divergent findings in the literature. Systematic coding of the data identifies 

themes critical to understanding the dynamics and implications of gamified exergames (Saliya, 2023). In general, the 

research tries to construct a panoramic view of the contemporary landscape of gamified physical activity, integrating 

valuable insights into its efficacy and implementation challenges. 
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Figure 2. Methodology Flowchart 

RESULTS 

Thematic analysis of the gathered secondary data highlight’s important themes related to the impacts of gamification 

on the improving physical activity through exergames. The review of publications from 2020 to 2024 repeatedly 

identifies benefits, challenges, and user experience tied to gamified physical activities, providing comprehensive 

insights. 

Increased Motivation and Engagement 

More importantly, the review results indicate that gamification elements contribute to increasing motivation and 

engagement in physical activity. Other studies consistently show that gamification approaches significantly push 

users into physical activities through points, badges, and leaderboards. For example, Olivas Martinez et al. (2023) 

report a 30% increase in daily physical activity among participants using gamified apps compared to those using 

traditional fitness apps. This increase is explained by the intrinsic motivation generated by game-like elements that 

make the experience of exercising rewarding and enjoyable. 

 

Figure 3. Impact of Gamified Apps on Physical Activity 
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Personalization and Adaptive Challenges 

The data confirm that dynamic difficulty adjustments and personalised challenges have great potential to sustain 

interest and engagement with physical activity over the long term. By providing adaptive challenges that align with 

the user’s evolving fitness levels, feelings of frustration and boredom are minimised, which are significant obstacles 

to maintaining exercise routines over time. Monroe et al. (2024) demonstrates that exergames with adaptive difficulty 

levels have a 40% higher retention rate over six months as compared to nonadaptive fitness programs. This 

underscores the role of personalisation not only in better fitting individual fitness needs, but also in enhancing 

feelings of competence and progression, as posited in motivational theories such as self-determination theory. 

 

Figure 4. Impact of Adaptive Challenges on Retention Rate 

Social Interaction and Community Building 

Another important theme is the positive impact of social features integrated into gamified fitness experiences. Social 

features can improve participation, with features such as multiplayer modes, community challenges, and the 

shareability of achievements on social networks. Fanaroff et al. (2023) reports that participants in a socially featured, 

gamified fitness program reported higher satisfaction and were three times more likely to recommend the program 

to others. These findings highlight the importance of gamification through social support and competition in making 

physical activities more attractive and stickier. 

Physical Health Improvements 

The literature shows strong evidence regarding the direct health gains of gamified exergames. Some studies even 

report improvements in cardiovascular health, flexibility, muscle strength, and body composition among users of 

gamified exercise programs. For example, a longitudinal study by Bermúdez et al. (2023). indicates that through the 

use of a gamified cycling app, improvements were achieved in terms of VO2 max, body fat percentage, and other 

health parameters over 12. Such health benefits are bound to prove a key indicator in the adoption of gamification 

toward exercise routines, with tangible outcomes for this approach, as stated by Parks et al. (2024). 
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Figure 5. Health Improvements from Gamified Exergames 

Psychological Well-being 

Gamified physical activities also consistently result in improved mental health, reducing symptoms of anxiety and 

depression and increases self-esteem and total life satisfaction. The Quintas & Bustamante (2023) meta-analysis 

shows that the interactivity and playfulness of exergames yields better mental health outcomes by providing a 

distraction from daily stressors and raising endorphin levels through physical activity. 

Barriers to Adoption and Technological Challenges 

The review has unearthed several challenges and barriers to the full adoption of gamified exergames. Some relate to 

the technology itself, such as the need for quality hardware, reliable software, and a user-friendly interface. Cost 

considerations, technological literacy, and skills necessary for effective system implementation are additional 

requirements in technology. Marques, Uchida & Barbosa (2023) discuss some of these barriers and suggest that for 

higher levels of adoption, technology has to be more inclusive, including an investment in training for the users. 

Educational and Developmental Benefits 

The benefits of gamified exergames in education and development are especially significant for younger age groups. 

These programs are often designed with educational content or cognitive challenges, promoting skills such as 

problem-solving, strategic thinking, and development cooperation.  Singh (2023) highlights in a study on gamified 

learning environments for physical education that integrating such games in educational environments is useful in 

enhancing both physical and cognitive development 

DISCUSSION 

Additional support for the increasing literature on gamified exergames and their effects on physical activity comes 

from the findings of this study. This collaborates the findings of earlier studies and enhance the insight into the ways 

gamification can be used for the promotion of health. The findings on improvements in motivation and engagement 

are consistent with past work, e.g. McLester & Burrell (2024), which reports gamification elements enhance physical 

activity participation. Similarly, Lin et al. (2023) reports that personalised challenges and adaptiveness of difficulty 

was key to keeping the interest and commitment of the users. This, therefore, also augments improved physical 

health, which is in line with recent empirical evidence that proposes that gamified interventions could effectively 

augment the impacts of traditional fitness routines, translating into measurable health benefits such as 

cardiorespiratory fitness gains and the reduction in body fat percentage (Singha & Singha, 2024). Thus, the results 

of this study, focusing on psychological well-being, resonate with a broader literature and support the idea that the 

use of gamified physical activity has been shown to provide important mental health benefits: a reduction in 

symptoms of depression and anxiety (Grech, Briguglio & Said, 2024). 

The above theoretically show how gamified elements can fulfil the basic psychological needs of competence, 

autonomy, and relatedness, based on self-determination theory. The theoretical views reiterated underpin the utility 

of gamification as a powerful motivational tool in changing health-related behaviours. Theoretical and practical 
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considerations drawn from these results suggest that exergame design should incorporate adaptive challenges and 

personalised features. Engaging and adapting to the many diverse levels of physical fitness and game preferences 

within user groups enhances user enjoyment and ensures the long-term relevance and effectiveness of the exergame 

(Kim, Cho & Kim, 2023). The importance of social features suggests that making exergames more community-

oriented might be a good strategy. This can include having more robust online platforms enabling shared experience 

and peer support, which can better facilitate the social benefits often seen with gamified programs. Most importantly, 

the identification of barriers, such as technological challenges and access issues, points toward innovations in 

hardware and software designs. Exergames need to be welcoming and inexpensive to democratise access to such a 

potentially transformative tool. 

CONCLUSION AND FUTURE RESEARCH 

Robustly conducted studies have demonstrated significant benefits of gamified exergames on physical activity, 

emphasising increased motivation and engagement, as well as improvements in physical health, and psychological 

well-being. Elements of gamification, such as points, badges, and leaderboards, paired with personalised challenges 

and adaptive difficulty, have a positive influence on the engagement of an individual in exergames, leading to 

increased adherence to the exercise routine. All these results suggest that gamification is a key factor in transforming 

exercise from a boring and dull activity to one that is stimulating and fun. This has public health and well-being 

implications. In terms of game design, this data supports a user-centred approach in developing exergames that take 

into consideration personalisation, dynamic challenges, and social connectivity. Such design elements are necessary 

to make sure that games are not just fun, but also meaningful for health and create long-term user interest. Looking 

forward, it is necessary to understand the long-term effects of gamification in physical activity, especially its 

mechanisms on how continuous engagement in these gamified activities reflects health outcomes. Further research 

should also be aimed at the scalability of the gamified solutions in different populations and settings to understand 

the effectiveness of gamification systems in motivating activities among different socio-economic and cultural 

groups. Future research can further explore how emerging technologies like virtual reality and artificial intelligence 

integrate to illuminate more immersive and interactive gamified exercises. Such avenues of research will continue to 

enhance our understanding of gamification's potential in health promotion and push the boundaries of game design 

in the health and fitness industry. 
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