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EXTENDED ABSTRACT 

Dark Patterns (DPs), or “deceptive design patterns,” refer to “practices that 
materially distort or impair, either on purpose or in effect, the ability (of users) to 
make autonomous and informed choices or decisions (Regulation (EU) 2022/2065 
2022).” In the context of video games, Zagal et al. (2013, 7) define them as “patterns 
used intentionally by a game creator to cause negative experiences for players which 
are against their best interests and likely to happen without their consent.” DPs have 
attracted growing attention from scholars, policymakers, and the public due to their 
widespread presence and often ambiguous nature, which complicates regulatory 
efforts and limits user awareness (King et al. 2023; Aagaard et al. 2022; 
Bongard-Blanchy et al. 2021).  

Existing research on dark patterns in video games primarily relies on players’ 
self-reports (e.g., Hadan et al. 2024; Veiga et al. 2025), whose reliability is often 
questioned (Di Geronimo et al. 2020). Most studies focused on the mere prevalence 
of DP across games, overlooking its frequency within games and interactions in 
“combos”. In practice, a game feature typically comprises several co-functioning DPs, 
and their interplay precisely complicates the persuasive impact on users (Gray et al., 
2025; Zhang et al., 2025). While DP research in other fields has begun to explore 
their intersectionality through content analysis (e.g., Kelly and Rubin 2024; Kocyigit 
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et al. 2024), similar approaches remain underdeveloped in (mobile) gaming. Existing 
endeavors either focus on taxonomy building with limited samples (e.g., Zhang et al. 
2025) or rely on users’ self-reports with questionable rigor (e.g., Niknejad et al. 2024; 
Gupta et al. 2025; Veiga et al. 2025). Thus, a more rigorous and representative 
mapping of DP prevalence in mobile games, alongside a systematic analysis of their 
design-level interactions, is needed to support future empirical and regulatory work. 
We present our Research Questions (RQ): 

RQ1: How prevalent and frequent are (different types of) dark patterns in mobile 
free-to-play games? 

RQ2: How do dark patterns in mobile free-to-play games co-occur in design? 

METHOD 

This study conducted a content analysis of the top 50 mobile Free-to-play (F2P) 
games on Google Play’s Top Grossing chart in the US as of 16 June 2025. The game 
list is archived on the OSF repository: https://osf.io/a5394. The first author played 
and recorded each game for approximately 1 hour (M = 1:03:07, SD = 0.002) to 
simulate ‘light play’, where the player has made meaningful progress but not yet 
exhausted the gameplay (Aarseth 2003). The second author coded the recordings in 
NVivo 15 based on the ADD (App Dark Design) framework by Fitton and Read (2019). 
Due to methodological restraints, we excluded several DPs (e.g., Persuasive Design 
and Developmentally Insensitive) that emphasize the conceptual value of certain 
designs’ exacerbated effect on susceptible groups (Nyström and Stibe 2020; Fitton 
and Read 2019). While significant, these types do not point to distinct design 
features and are difficult to operationalize without experience sampling 
(Gutiérrez-Manjón et al. 2026). The used codebook is presented in Table 1. 

Category Types/Codes Reference 

Temporal Grinding Zagal et al.  (2013); 
Bojin (2008)  

Play by Appointment/Wait to Play Zagal et al.  (2013) 

Interstitial Non-app Content  Fitton and Read (2019) 

Monetary Pay for Permanent Enhancements Fitton and Read (2019) 

Pay for Expendable Updates Fitton and Read (2019) 

Pay to Skip/Progress  Zagal et al.  (2013) 

Pay to Win Zagal et al.  (2013) 

Subscriptions Fitton and Read (2019) 

Intermediate Currencies Fitton and Read (2019) 
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Social Impersonation/Friend 
Spam/Personification 

Zagal et al.  (2013), 
with modifications 

Prompts to Share/Review Meyer et al. (2019) 

Social Pyramid Schemes Zagal et al.  (2013) 

Disguised Ads Advergames An et al. (2014) 

Characters Placement Meyer et al. (2019) 

Sneaky Ads Difficult/Deceptive to Dismiss Fitton and Read (2019) 

Camouflaged Game Items Meyer et al. (2019) 

Notification-based Ads He et al. (2018) 

Inappropriate Unsuitable Adverts Fitton and Read (2019) 

Encouraging Anti-Social Behavior Fitton and Read (2019) 

Psychological Manipulation 

●​ Endowed Value;  
●​ FoMO;  
●​ Collection Completion;  
●​ Emotional Manipulation;  
●​ Excessive Feedback;  
●​ Variable Rewards; 
●​ False Urgency/Scarcity; 

and 
●​ Anchoring Tricks 

Fitton and Read (2019) 

Table 1: The used codebook in the study. 

PRELIMINARY RESULTS 

Four DP types—Psychological Manipulation, Intermediate Currencies, Pay for 
Expendable Updates, and Play by Appointment—are the most prevalent, with over 
80% of games containing all of them. Notably, on average, each game includes over 6 
distinct instances of psychological manipulation. The prevalence and frequency of 
each DP are exhibited in Figure 1 and Figure 2, respectively. 

With Spearman correlation, we examined the co-occurrences. Psychological 
Manipulation shows strong correlations with all 6 Monetary DPs and Play by 
Appointment. Moreover, DPs within the Monetary category also exhibit high 
intercorrelations. Table 2 shows extracted correlations with r > 0.4 (Sig. < 0.05). 
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Figure 1: The prevalence of each Dark Pattern in the 
sampled 50 games. 

 

 

Figure 2: The average number of distinct instances 
of each Dark Pattern per game. 
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.876** 1        
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.874** .992** 1       
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nts 
.910** .937** .942** 1      

Pay to 
Skip/Progre

ss 
.899** .945** .945** .936** 1     

Pay to Win .730** .861** .876** .854** .808** 1    

Subscriptio
ns .848** .886** .878** .817** .871** .615** 1   

Difficult/De
ceptive to 

Dismiss 
.629** .788** .809** .761** .757** .709** .675** 1  

Play by 
Appointme

nt 
.848** .830** .823** .796** .852** .634** .850** .457* 1 

Table 2: The extracted co-occurrences of DPs (**: sig. < 0.01; *: sig. < 0.05). 

PRELIMINARY DISCUSSION 

Psychological Manipulation is the most prevalent dark pattern in our findings, which 
was also often implemented alongside other categories/types. This is partly due to 
our definition of Psychological Manipulation being wider and encompassing concepts 
like FoMO and Waste Aversion, which were categorised in other studies as Social and 
Monetary patterns instead (e.g., Niknejad et al. 2024; Zhang et al. 2025; 
Gutiérrez-Manjón et al. 2026). However, we consider our categorization justified as 
these patterns leverage cognitive mechanisms widely utilized in persuasion practices 
(Ahuja and Kumar 2022), and grouping them together (rather than under different 
patterns depending on the context where it is used) better captures the true 
prevalence of these so-called “borderline cases” (Zagal et al., 2013).   

Disagreements as to whether certain patterns should be classified as dark and 
categorized under Psychological Manipulation re-emphasize the blurred line 
between manipulation and persuasion. To distinguish manipulation from persuasion, 
ethical discussions in persuasive technology research have typically focused on 
factors including intention, method, and especially effect (Berdichevsky and 
Neuenschwander 1999). However, the interactive nature of video games complicates 
such deliberation. Various contextual factors, such as the transparency of design, 
play style, and players’ techno- and ludo-literacy, all mediate the effect of a design 
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pattern (Zagal et al., 2013). Thus, further study from the player’s viewpoint on the 
mediating effect of these factors would be crucial in future works. 

Beyond the challenge of classification, our findings also show that Psychological 
Manipulation does not operate alone in practice, but frequently co-occurs with 
Monetary patterns. This co-occurrence points to a deep entanglement between 
persuasive design and monetization logic, particularly evident in the case of 
Intermediate Currencies. Previous studies discussed how Intermediate Currencies 
abstract away real-world cost and reframe in-game spending as an ‘optimization’ 
task, creating an illusion of consumer autonomy termed ‘financialization’ (Nielsen 
2025). Our results of the co-occurrences between psychological and monetary 
patterns suggest the systematic bias underlying such “autonomy,” revealing how 
monetization in mobile F2P games operates through coordinated design rather than 
isolated features. 

PRELIMINARY CONCLUSION 

In sum, the prevalence and co-occurrences of dark patterns demonstrated by our 
findings serve to problematize persuasion practices and their widespread 
implementations in monetization design. These findings provide an empirical 
foundation for subsequent regulatory and ethical work on consumer protection in 
video game monetization, and underscore the need for in-depth inspections from 
the aspects of ethical design and player experiences. 

ACKNOWLEDGMENTS 

Leon. Y. Xiao is supported by a Presidential Assistant Professors Scheme Start-Up 
Research Grant (9382009) awarded by the City University of Hong Kong (March 
2025). 

REFERENCES 

Aagaard, Jacob, Miria Emma Clausen Knudsen, Per Bækgaard, and Kevin Doherty. 
2022. “A Game of Dark Patterns: Designing Healthy, Highly-Engaging Mobile 
Games.” CHI Conference on Human Factors in Computing Systems Extended 
Abstracts, April 27, 1–8. https://doi.org/10.1145/3491101.3519837.  

Aarseth, Espen. 2003. “Playing Research: Methodological Approaches to Game 
Analysis.” Proceedings of the Digital Arts and Culture Conference (Australia: 
Melbourne), May, 28–29.  

Ahuja, Sanju, and Jyoti Kumar. 2022. “Conceptualizations of User Autonomy within 
the Normative Evaluation of Dark Patterns.” Ethics and Information Technology 
24 (4): 52. https://doi.org/10.1007/s10676-022-09672-9.  

An, Soontae, Hyun Seung Jin, and Eun Hae Park. 2014. “Children’s Advertising 
Literacy for Advergames: Perception of the Game as Advertising.” Journal of 
Advertising 43 (1): 63–72. https://doi.org/10.1080/00913367.2013.795123.  

Berdichevsky, Daniel, and Erik Neuenschwander. 1999. “Toward an Ethics of 
Persuasive Technology.” Communications of the ACM 42 (5): 51–58.  

Bojin, Nis. 2008. “Language Games/Game Languages: Examining Game Design 
Epistemologies Through a ‘Wittgensteinian’ Lens.” Eludamos: Journal for 

 6   

 



 

Computer Game Culture 2 (1): 55–71. https://doi.org/10.7557/23.5972.  

Bongard-Blanchy, Kerstin, Arianna Rossi, Salvador Rivas, Sophie Doublet, Vincent 
Koenig, and Gabriele Lenzini. 2021. “‘I Am Definitely Manipulated, Even When I 
Am Aware of It. It’s Ridiculous!’ - Dark Patterns from the End-User Perspective.” 
Proceedings of the 2021 ACM Designing Interactive Systems Conference (DIS 21’), 
763–76. https://doi.org/10.1145/3461778.3462086.  

Di Geronimo, Linda, Larissa Braz, Enrico Fregnan, Fabio Palomba, and Alberto 
Bacchelli. 2020. “UI Dark Patterns and Where to Find Them: A Study on Mobile 
Applications and User Perception.” Proceedings of the 2020 CHI Conference on 
Human Factors in Computing Systems, April 21, 1–14. 
https://doi.org/10.1145/3313831.3376600.  

Fitton, Dan, and Janet C. Read. 2019. “Creating a Framework to Support the Critical 
Consideration of Dark Design Aspects in Free-to-Play Apps.” Proceedings of the 
18th ACM International Conference on Interaction Design and Children, June 12, 
407–18. https://doi.org/10.1145/3311927.3323136.  

Gray, Colin M., Thomas Mildner, and Ritika Gairola. 2025. “Getting Trapped in 
Amazon’s ‘Iliad Flow’: A Foundation for the Temporal Analysis of Dark Patterns.” 
Proceedings of the 2025 CHI Conference on Human Factors in Computing 
Systems, April 26, 1–10. https://doi.org/10.1145/3706598.3713828.  

Gupta, Chandni, Marianne Campbell, Brady Robards, and Robbie Fordyce. 2025. 
Playing the Player: Unfair Digital Gaming Practices and Their Impact on 
Australians. Consumer Policy Research Centre.  

Gutiérrez-Manjón, Sergio, Salvador Gómez-García, and Gema Bonales-Daimiel. 2026. 
“Designing for Monetization: A Taxonomy of Dark Patterns in Top-Grossing GaaS 
Video Games.” Tripodos 59 (5). https://doi.org/10.51698/tripodos.2026.59.05.  

Hadan, Hilda, Sabrina A. Sgandurra, Leah Zhang-Kennedy, and Lennart E. Nacke. 
2024. “From Motivating to Manipulative: The Use of Deceptive Design in a 
Game’s Free-to-Play Transition.” Proceedings of the ACM on Human-Computer 
Interaction 8 (CHI PLAY): 1–31. https://doi.org/10.1145/3677074.  

He, Boyuan, Haitao Xu, Ling Jin, Guanyu Guo, Yan Chen, and Guangyao Weng. 2018. 
“An Investigation into Android In-App Ad Practice: Implications for App 
Developers.” IEEE INFOCOM 2018 - IEEE Conference on Computer 
Communications, April, 2465–73. 
https://doi.org/10.1109/INFOCOM.2018.8486010.  

Kelly, Dominique, and Victoria L. Rubin. 2024. “Identifying Dark Patterns in User 
Account Disabling Interfaces: Content Analysis Results.” Social Media + Society 10 
(1): 20563051231224269. https://doi.org/10.1177/20563051231224269.  

King, John, Dan Fitton, and Brendan Cassidy. 2023. “Investigating Players’ Perceptions 
of Deceptive Design Practices within a 3D Gameplay Context.” Proceedings of the 
ACM on Human-Computer Interaction 7 (CHI PLAY): 876–92. 
https://doi.org/10.1145/3611053.  

Kocyigit, Emre, Arianna Rossi, and Gabriele Lenzini. 2024. “A Systematic Approach for 
A Reliable Detection of Deceptive Design Patterns Through Measurable HCI 
Features.” Proceedings of the 2024 European Symposium on Usable Security, 
September 30, 290–308. https://doi.org/10.1145/3688459.3688475.  

 7   

 



 

Meyer, Marisa, Victoria Adkins, Nalingna Yuan, Heidi M. Weeks, Yung-Ju Chang, and 
Jenny Radesky. 2019. “Advertising in Young Children’s Apps: A Content Analysis.” 
Journal of Developmental & Behavioral Pediatrics 40 (1): 32–39. 
https://doi.org/10.1097/DBP.0000000000000622.  

Nielsen, Daniel. 2025. “The Business of Play: Financialization and Optimization in 
World of Warcraft.” Games and Culture, May 27, 15554120251345644. 
https://doi.org/10.1177/15554120251345644.  

Niknejad, Sam, Thomas Mildner, Nima Zargham, Susanne Putze, and Rainer Malaka. 
2024. “Level Up or Game Over: Exploring How Dark Patterns Shape Mobile 
Games.” Proceedings of the International Conference on Mobile and Ubiquitous 
Multimedia, December, 148–56. https://doi.org/10.1145/3701571.3701604.  

Nyström, Tobias, and Agnis Stibe. 2020. “When Persuasive Technology Gets Dark?” In 
Information Systems, edited by Marinos Themistocleous, Maria Papadaki, and 
Muhammad Mustafa Kamal. Springer International Publishing.  

Regulation (EU) 2022/2065, Pub. L. No. PE/30/2022/REV/1, 277 OJ L 1 (2022). 
http://data.europa.eu/eli/reg/2022/2065/oj.  

Veiga, Emerson, Nabson Silva, Bruno Gadelha, Horácio Oliveira, and Tayana Conte. 
2025. “Dark Patterns in Games: An Empirical Study of Their Harmfulness.” 
Proceedings of the 27th International Conference on Enterprise Information 
Systems (ICEIS 2025) (Porto, Portugal) 2 (April): 470–81. 
https://doi.org/10.5220/0013365800003929.  

Zagal, José P., Staffan Björk, and Chris Lewis. 2013. “Dark Patterns in the Design of 
Games.” Foundations of Digital Games 2013.  

Zhang, Gloria Xiaodan, Yijia Wang, Taro Leo Nakajima, and Katie Seaborn. 2025. “First 
Contact with Dark Patterns and Deceptive Designs in Chinese and Japanese 
Free-to-Play Mobile Games.” Proc. ACM Hum.-Comput. Interact. 9 (6): 
GAMES025:730-GAMES025:755. https://doi.org/10.1145/3748620.  

 

 8   

 


	Keywords 
	EXTENDED ABSTRACT 
	METHOD 
	PRELIMINARY RESULTS 
	PRELIMINARY DISCUSSION 
	PRELIMINARY CONCLUSION 
	ACKNOWLEDGMENTS 
	REFERENCES 

