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Abstract

This paper addresses the challenge of low adoption rates of Play-to-Earn (P2E) digital health
applications, pursuing three objectives: assessing the opportunities of gamified financing for
enhanced user adoption, analyzing user motivations to adapt to existing P2E health apps, and
proposing management strategies to increase adoption rates for the P2E app Dotmoovs. The
paper applies a literature review, a survey-based analysis of users’ experiences and a discrete
choice experiment. Results indicate that while economic incentives can enhance adoption,
understanding user motivations and integrating engaging gamification strategies are crucial.
Recommendations for improved adoption include refining engagement strategies, simplifying

cryptocurrency integration, and aligning app functionalities with user needs.
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Introduction

Modern society is facing health challenges like high blood pressure, obesity, and physical
inactivity, primarily due to lifestyle changes. In the U.S. alone, chronic diseases linked to poor
health behaviors account for about three-quarters of health expenses, while minor behavioral
adjustments could significantly enhance well-being (Johnson et al., 2016). Thus, changing

health behaviors is key to reducing preventable diseases (Magbool et al., 2018).

Digital health, defined as using technology to improve health (Kostkova, 2015), has become
popular for promoting health behavior changes. Especially gamification of digital health apps
has proven effective by meeting users’ needs for satisfaction, although challenges like low
adoption rates remain due to insufficient user motivation (Woldaregay et al., 2018). The shift
towards Decentralized Finance (DeFi) provides opportunities for tackling these challenges.
DeFi uses blockchain for accessible and transparent financial services to manage risks and
improve system resilience (Schér, 2021). Integrating game finance (GameFi) and Play-to-Earn
(P2E) models in healthcare could transform health behavior change by motivating and

financially rewarding users (Proelss et al., 2023).

This paper follows three objectives. Firstly, it will conduct a systematic literature review to
identify how gamified financing and risk-sharing mechanisms might enhance the adoption of
P2E-based digital health apps (objective one). Secondly, it will apply the identified factors to
analyze and compare the effectiveness of P2E-based digital health apps like Dotmoovs, Stepn,
and Sweatcoin, incorporating field research to examine user motivations (objective two). Based
on the findings, it will offer informed management recommendations for Dotmoovs to enhance

the apps’ user adoption rates (objective three).



The literature review suggested that GameFi could significantly increase digital health app
adoption by focusing on five key factors but also found potential demographic and motivational
mismatches. Field research on three P2E apps showed varied user adoption and engagement,
highlighting the need for tailored gamification strategies and a deep understanding of user
motivations. The final section proposed recommendations to enhance Dotmoovs' adoption,
including refining engagement strategies, simplifying cryptocurrency features, and improving
usability and educational content to align the app closely with user needs and preferences.

1. Systematic Literature Review

This systematic literature review examines the role of gamified financing models and risk-
sharing mechanisms in promoting the adoption of digital health applications. It addresses two
main questions. First, it explores who uses gamified finance and risk-sharing strategies and
identifies the factors behind their success. Second, it seeks to determine the factors that

contribute to the high engagement and adoption rates of successful digital health applications.

1.1 Methodology
The review followed the PRISMA 2020 guidelines to investigate GameFi and risk-sharing in
digital health apps. A protocol was established detailing the research questions, information

sources, search strategy, selection criteria, as well as the data extraction and analysis methods.

1.1.1 Data Sources and Search Strategies

In February 2024, a comprehensive search across databases such as Science Direct, Scopus,
and Research Gate identified studies relevant to GameFi and digital health app user adoption.
The systematic review followed strict inclusion and exclusion criteria to maintain study
relevance and quality. Inclusion criteria targeted peer-reviewed articles in English from 2015
onwards, focusing on relevant terms, free access, and exploring user adoption and gamified
finance. Exclusion criteria were non-English articles, pre-2015 publications, non-peer-

reviewed works, and irrelevant or paid-access articles.



1.1.2 Selection of Studies and Data Extraction Process

The study selection employed a broad range of keywords, namely digital health, eHealth,
GameFi, DeFi, Gamification, and P2E. Titles and abstracts were reviewed by the single
researcher who used the abovementioned criteria to determine paper eligibility. The full text of

potentially relevant studies was reviewed independently for final inclusion.

1.1.3 Eligibility Criteria and Constitution of the Corpus of Analysis

The article selection process involved three rounds. Initially, titles and abstracts were screened.
This was followed by a detailed analysis of the articles, guided by criteria aligned with the
research question. In the final round, the reviewer consolidated all findings into a single
document and thoroughly assessed each article's eligibility for inclusion in the study. The initial
search identified 687 articles, which was reduced to 146 relevant articles after applying
exclusion criteria. Of these, 89 were not free of charge and were excluded, leaving 57 articles
for detailed assessment (see Appendix 1). Appendix 2 lists all 34 articles finally included in

the review, while Appendix 3 provides an overview of their publication years.

1.2 Results

This section details the findings for each of the two research questions separately. The
discussion will then focus on the overarching objective, outlining how gamified financing
models and risk-sharing mechanisms could enhance the adoption of digital health applications.
1.2.1 Results Research Question One

Research question one explores who uses gamified finance and risk-sharing strategies and the
factors behind their success. Although research is limited, two studies included in the review
provided insights into the characteristics (Delic, 2023) and motivations (Lee, 2023) of P2E
game users. Delic (2023) examined the characteristics that drive engagement in P2E gaming.
He found that those engaged in P2E gaming often show higher impulsivity and are more likely

to own digital assets like crypto and NFTs, indicating a blend of gaming and financial interests.



On the other hand, Lee (2023) analyzed the key motivational factors that influence player
engagement in P2E games. The study identified three primary factors: gaming experience,
financial outcomes, and P2E game awareness, with gaming experience being the most
significant. Lee’s findings emphasized the necessity for developers to prioritize high-quality
gaming experiences in addition to financial incentives to foster growth in the P2E market.
Proelss et al. (2023) echoed this and advised developers to invest in improving the
entertainment value and quality of blockchain games, arguing that the potential earnings from
gaming alone might not be sufficient to attract players due to the substantial risks associated
with cryptocurrencies. An example of stakeholders and user roles in the P2E game Axie Infinity
is provided in Appendix 4. Additionally, Appendix 5 and 6 respectively elaborate on GameFi’s
success factors as well as the role of risk sharing mechanisms within the GameFi context.
1.2.2 Results Research Question Two

This section examines the factors contributing to high engagement and adoption rates of
successful digital health applications, using findings from six studies. Wang and Qi's (2021)
study were particularly comprehensive, examining ten factors across individual, social, and app

design dimensions affecting mobile health app behavior, as visualized in Appendix 7.

On the individual dimension, the study identified that demographics and motivation
significantly influence app usage. Younger individuals more frequently used these apps,
whereas adoption among those over 70 was rare. Also, it found that negative self-health
assessments deterred app use, while those more aware of their health were likelier to use them
(Wang & Qi, 2021). The social dimension also plays a crucial role as social networking
enhances app engagement by fostering interest, achievement, and retention. Lee et al. (2017)
further supported this, noting that social interactions and media integration are particularly

effective in increasing app enjoyment and motivation among users with chronic diseases.



From an app design perspective, functionality, ease of use, perceived usefulness, security, and
cost are critical. Wang and Qi (2021) highlighted that personalized features and gamification
aspects such as badges, levels, and behavior comparison with other users, enhance
attractiveness and user motivation. Lee et al. (2017) found that gamification is effective in
increasing user intention to use digital health applications, as it satisfies achievement desires.
Specifically, their results suggested that digital health with gamification factor encourages
healthy people who lack exercise, increase their interest in healthcare by satisfying their desire
to achieve individual interests. Gamification also increased the motivation of study participants

classified as unhealthy, yet to a lower degree than the healthy group (Lee et al. 2017).

According to Wang & Qi (2021) ease of use and utility significantly impact user readiness to
adopt health apps, with a straightforward interface enhancing user interaction. However, the
significant time and effort required can deter acceptance. Potential users are also unlikely to
adopt an app unless it is efficient and user-friendly. Zhao et al. (2018) suggested that utility
values like entertainment are vital, recommending user involvement in development to address
usage difficulties. Mouloudj et al. (2023) recommended strategies to boost users' confidence

in their ability to use the apps effectively, thereby increasing self-efficacy and adoption.

Ultimately, Wang and Qi (2021) highlighted security and cost concerns. They noted that
concerns over the security and privacy of health data deter users from adopting or continuously
using these apps. Additionally, some users are unwilling to pay for mobile health applications.
Echoing this, Woldaregay (2018) pointed out that addressing privacy and trust issues clearly is
essential for enhancing long-term adoption of digital health technologies.

1.3 Discussion

This systematic review of the research papers addressed two research questions to meet the



overall objective of identifying how gamified financing models and risk-sharing mechanisms
could leverage the diffusion and adoption of digital health applications. Initially, the review
explored the user base of gamified financing and identified GameFi success factors, followed

by an assessment of factors leading to the high engagement and adoption of digital health apps.

The review revealed that GameFi users often own digital assets and are driven by both the
enjoyment of gaming and economic gains, yet the importance of game design is often
overshadowed by economic incentives. Key elements of GameFi’s success include economic
incentives, democratization of asset ownership, low entry barriers, high entertainment value,
and an engaged community. Additionally, the review identified ten factors influencing digital
health app adoption, which Wang & Qi (2021) categorized into individual, social, and app
design dimensions. Appendix 8 links these factors with GameFi and risk-sharing insights,

highlighting potential leverage points for digital health app adoption.

GameFi could significantly enhance digital health app adoption, primarily through its
innovative app design. Characteristics such as economic incentives, accessible asset
ownership, and low entry barriers align with users' cost sensitivities in digital health apps. The
P2E model, by lowering cost barriers and offering financial incentives, could remove financial
barriers and reward users with minimal initial investment. Moreover, GameFi's risk-sharing
tools might mitigate security concerns, thus improving trust and engagement. GameFi
applications requiring less personal health data could also enhance users' security perceptions,
promoting increased adoption. The research also indicates that users value apps that deliver
optimal utility. GameFi's financial incentives could enhance this, particularly when enriched
with personalization features like progress tracking or tailored development zones, which have

been shown to support in digital health app adoption. However, perceived ease of use might be



less advantageous due to potential discrepancies between cryptocurrency-savvy GameFi users
and traditional digital health app users focused on health improvements. Conversely, those

knowledgeable about cryptocurrencies may not prioritize health improvement.

On the individual dimension, GameFi could enhance the social aspects of digital health apps,
as research indicated that social networking boosts app engagement, interest, achievement, and
retention. Games like Axie Infinity introduce a social element through interactive user roles,
and further integrating social media could enhance user engagement and adoption.
Nonetheless, it is important to recognize that the impact of GameFi on digital health app
acceptance may be limited at the individual level due to differences in demographics and
motivations between GameFi and digital health app users, potentially posing risks in terms of
ease of use. Appendix 9 provides a summary of the systematic review’s key findings.

1.4 Limitations

In conducting this systematic literature review, the updated PRISMA guidelines were
respected. To include a wide range of relevant studies, three electronic databases were
thoroughly searched. Yet by only including three databases, potentially relevant papers may
have been overlooked due to biases in the selection of databases or biases in the selection of
the search terms applied. Additionally, 89 papers were excluded as they were not available free
of charge, which potentially neglected relevant papers. Further, this review is subject to
language bias, since only papers in English were included.

1.5 Conclusion

The exploration of gamified financing models and risk-sharing mechanisms highlights their
potential to significantly increase the adoption of digital health applications. Through a
systematic review, this first part delivered insights from 34 articles, identifying potential factors

for adoption of P2E apps in the health space. The findings suggest that GameFi's economic



incentives and low barriers to entry align with user preferences, potentially increasing digital
health app adoption. However, challenges arise in aligning the interests of traditional health
app users with the GameFi audience, indicating a need for developers to adopt targeted
strategies that address these differences. Additionally, the importance of integrating social
features and high quality gamification elements within apps is emphasized. Yet, to fully
leverage GameFi's benefits, developers must navigate the discrepancies in user demographics
and preferences carefully. To conclude, while GameFi offers promising opportunities to
increase the adoption of digital health applications, successful integration depends on tailored
approaches that consider user security, cost sensitivity, social attributes, ease of use, and
powerful gamification integration.

2 Field Research

The paper’s first section reviewed digital health app adoption determinants, emphasizing how
gamified financing and risk-sharing might further enhance adoption rates. It noted that P2E
models support half of the digital health app adoption factors. This section examines these
factors in the P2E apps Dotmoovs, Sweatcoin, and Stepn, split into two parts. The first
evaluates app alignment with the key adoption drivers, while the second conducts a field study

on motivational factors and key design elements in these apps.

2.1 Research Section One

The following research will focus on the five areas where P2E health applications demonstrate
potential to boost the adoption of digital health apps. These factors include functionality,
perceived usefulness, social attributes, security, and cost. The investigation will examine each
factor individually for the three applications, Dotmoovs, Sweatcoin and Stepn.

2.1.1 Functionality and Perceived Usefulness

The literature review revealed that gamification significantly supports user motivation, a key

factor in the adoption of digital health apps. P2E applications inherently incorporate



gamification, likely enhancing user engagement. Additionally, perceived usefulness is a
determinant in digital health app adoption. In P2E digital health apps, combining gamification
with the potential for rewards while improving health could enhance their perceived usefulness.

However, realizing these benefits depends on the apps delivering on their promised value.

A sentiment analysis of user reviews from the Apple app store and Google Play store was
conducted that assessed perceptions of usefulness and functionality for the three apps regarding
Health Improvement, Financial Incentives, and Entertainment value, the key motivators
identified in the literature review. Additionally, reviews concerning the overall Functionality
of the apps were also examined. Reviews were analyzed using the tool Appbot, classifying
sentiments as positive, neutral, negative, or mixed. Established keywords for each factor were
used to facilitate this process, including Health Improvement (healthy OR fit OR fitness OR
lifestyle), Entertainment (fun OR enjoy OR boring OR entertaining), Financial Return (return

OR gain OR earn OR reward) and Functionality (work OR bug OR functions OR problems).

In the Financial Return category, Stepn and Sweatcoin showed contrasting sentiments. Stepn
had balanced positive and negative feedback, each at 41%, while Sweatcoin encountered
significant dissatisfaction, with 71% negative sentiment due to unmet reward expectations.
Dotmoovs, however, stood out with 88% positive reviews, suggesting it effectively met user
expectations for rewards. Many users voiced concerns that Sweatcoin no longer offers tangible
rewards and that the rewards provided are often just discounts or coupons. In terms of Health
Improvement, Stepn and Sweatcoin both received generally positive feedback, scoring 69%
and 58% in positive sentiment, respectively. However, Stepn faced slightly more criticism,
with users skeptical of its health benefits and concerned about data privacy related to NFT

sales. Dotmoovs had too few reviews in this area to provide a robust analysis. Entertainment
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value varied among the apps. Stepn led with 71% positive sentiment, whereas Sweatcoin's less
engaging walking activity resulted in only 59% positive reviews. Dotmoovs convinced with
93% positive feedback, attributed to its engaging game design that resonated well with users.
Functionality received the most critical feedback, where both Stepn and Sweatcoin’s reviews
showed high negative sentiments at 77% and 90% respectively. The primary reason for this is
that users complain about the inaccuracy of step tracking of the apps. Dotmoovs, despite lower
quantity of functionality reviews, maintains a more balanced spread across sentiments, with a

notable 44% positive feedback.

Due to the varying number of reviews across apps and factors, the period analyzed for
Sweatcoin was set at 90 days (January to March 2024), whereas a whole year was taken into
account for Stepn and the analysis for Dotmoovs included all reviews until 2022. The
sentiments expressed in these reviews give a snapshot of user opinion but must be considered
within the context of the number of reviews and the time frame from which they were gathered.
In summary, the analysis highlights that users value earning rewards through physical activity,
but express frustration when expectations are not met, particularly with Sweatcoin. This
underscores the importance of transparent communication about potential earnings. Moreover,
the success of gamification depends on engaging and enjoyable game mechanics. Sweatcoin's
scheme was often seen as monotonous, impacting user retention, while Stepn and Sweatcoin
struggled with step tracking accuracy. In contrast, Dotmoovs, with its Al-based challenges,
was perceived as having a more effective and appealing design, suggesting that robust game
mechanics and reliable functionality are vital for user satisfaction in gamified health apps. The
detailed results of the sentiment analysis are portrayed in Appendix 10.

2.1.2 Social Dimension

The literature review underlined social networking's role in enhancing engagement with mobile
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health apps by maintaining user interest and involvement. Thus, P2E-based digital health
applications should focus on developing strong community connections that extend beyond the

app. Therefore, the apps were analyzed and compared based on their social media performance.

The engagement rate on social media, which calculates the average interactions per follower,
is a common metric for analyzing social media performance. This allows for consistent
comparisons across different channels, regardless of the total number of followers. The rate is
calculated by dividing the total interactions by the number of followers and multiplying by
100% (Corporate Finance Institute, 2024). The analysis initially intended to compare
engagement rates across various channels. However, after expert consultation, only Instagram
was selected due to its higher posting activity compared to Facebook and X. The engagement
rates were calculated using the online tool Phlanx. Results indicated that Stepn showed the
highest rate with 0.21%, while Sweatcoin and Dotmoovs with 0.03% and 0.01% showed
significantly lower rates. Notably, Instagram engagement rates are typically considered high
around 1-2% (Corporate Finance Institute, 2024). Thus, while all three applications show

relatively low engagement rates, Stepn stands out with the highest engagement rate.

Building on these findings, a content analysis was conducted to understand why Stepn achieves
higher user engagement compared to the others. Since all target similar audiences, this analysis
aimed to identify the content types that resonate most effectively with their followers. The
content from these three apps over the past three months (January to March 2024) was
examined and classified into thematic categories. The results are detailed in Appendix 11.
Stepn implemented a diverse content strategy that included educational posts about running,
often in collaboration with athletes, humorous content to engage the community, and updates

on new app features. This mix informed but also helped to create a sense of belonging among
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users, effectively engaging, and binding the Stepn community. Sweatcoin focused mainly on
entertainment, using humorous videos and memes about collecting steps to engage followers,
and highlighting potential rewards. Their strategy was tailored to align with current trends,
aiming to capture attention through relevant content. Dotmoovs adopted a different approach,
emphasizing the technical sophistication of their app with posts about features, Al technology,
and subscription plans. They also included fitness motivation and educational content,

accompanied by occasional nutrition tips to inspire a health-conscious mindset among users.

The content analysis suggests that Stepn's higher engagement rate could be a result of its well-
rounded content strategy that spans educational, entertaining, and community-oriented posts.
In contrast, Sweatcoin and Dotmoovs, which favored humor and motivational content
respectively, did not achieve similar engagement levels. This highlights the potential need for

these apps to diversify their content strategies to foster higher interactions on social media.

2.1.3 Security

The literature review underlined that user adoption of digital health apps increases when apps
respect the security and privacy of personal data. P2E digital health apps potentially collect
less personal, health, and financial data than traditional digital health apps, making them more
appealing to privacy-conscious users. Thus, an examination of the privacy policies of four
applications was conducted, with a focus on personal, health, and financial data (Appendix 12).
The diabetes management app MySugr was included to compare the three P2E apps against a
traditional health app. The analysis verified that MySugr gathers the most data, due to its focus

on diabetes management which requires a broad range of health data for tailored care.

Among the P2E apps, Dotmoovs collects biometrical data for its game activity, while Stepn
and Sweatcoin primarily use GPS tracking. A questionnaire-based study was conducted to

determine if the type of data collected influences user willingness to download P2E digital
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health apps. Additional topics explored in the study will be detailed in the next chapter, but
initial findings related to data protection sensitivity are presented here: Among 67 respondents,
56% stated that the type of data (biometrical or GPS) did not affect their decision to download
an app. Only 3% would refrain from downloading apps that collect either type of data, while
22% were hesitant about apps that collect GPS data, compared to 19% who were cautious about

apps gathering biometrical data.

This investigation highlights two key findings. Firstly, a comparison of privacy statements
between P2E-based digital health apps and MySugr revealed that MySugr collects more user
data. Thus, P2E-based digital health apps might indeed be an attractive alternative for those
users that are more cautious about the collection of their data. Secondly, the main difference in
data collection among Dotmoovs, Stepn, and Sweatcoin is between biometrical and GPS data.
Research aimed at determining user preference for either data type showed that the decision to

download an app is not influenced by the nature of the data collected.

2.1.4 Cost

The initial literature review noted that some people refrain from adopting digital health apps
due to costs, highlighting an opportunity for P2E digital health apps, which are often free and
offer a reward incentive. Therefore, the costs associated with using Dotmoovs, Sweatcoin, and
Stepn were analyzed to determine which requires the least investment for engagement. The
analysis included all associated costs namely initial download cost, in-app purchases,

subscription fees, initial investments required, earning mechanism and earnings limitations.

All three apps are free to download. Stepn requires an initial investment in NFT sneakers and

cryptocurrency for transactions, with an entry-level NFT costing $49, and users must set up a

digital wallet. Sweatcoin has a more accessible model, offering a free version that caps the
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number of steps earning currency, with an optional premium subscription that increases this
cap and removes ads. Dotmoovs, similar to Stepn, follows the NFT model with optional
subscription plans, requiring investments for full functionality and personalized features.
Further elaboation on the key findings is available in Appendix 13. Thus, in conclusion,
Sweatcoin is the most cost-effective, allowing users to participate in earnings without upfront
investments, making it the most accessible application. Dotmoovs and Stepn cater to those
more integrated into digital and cryptocurrency spaces, who are willing to make initial
investments for potentially higher returns.

2.1.5 Conclusion Research Section One

The findings from this entire section indicate that gamification significantly boosts user
engagement, with apps blending health improvements and engaging game mechanics receiving
positive feedback. The sentiment analysis showed mixed feelings about financial returns but
generally positive views on health benefits. Technical issues like inaccurate step tracking were
noted for Stepn and Sweatcoin. Regarding social engagement, Stepn's varied content strategy
outperformed others in terms of user engagement, underlining the effectiveness of educational,
entertaining, and community-focused posts. Although all apps are free, those requiring initial
investments like Stepn and Dotmoovs are less accessible compared to Sweatcoin's more
flexible model. A summary of this section’s key findings is available in Appendix 14.

2.2 Research Section Two

This second phase addressed two questions: “What motivates users to engage with P2E digital
health apps?" and "Which design features are most valued?". A survey and a discrete choice

experiment were conducted to offer insights into user motivations and design preferences.

2.2.1 Methodology
The survey was conducted using the online platform Microsoft Forms, allowing for efficient

distribution and collection of responses from participants. The target population for this survey
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included everybody with a minimal understanding of digital. The survey did not exclude any
population segments, reflecting the unrestricted availability of applications in the Apple app
and Google Play store. A total of 67 participants completed the study. The questionnaire
consisted of two core sections. Section one comprised of twelve demographic multiple-choice
questions, addressing the participants’ health status, their experience with digital health
applications and cryptocurrencies. The second section included three multiple-choice questions
addressing the participants’ interest and motivation to download a P2E-based digital health
app. To understand which factors people value when choosing such app, the participant was
asked to complete a discrete choice experiment. The experiment, consisting of four questions,
exposed the participant to choose their preferred option out of two hypothetical digital health
applications that were presented. The choice set followed a full factorial design, including
three attributes (Game Activity, Reward Mechanism, and Entry Barrier) with two levels for
each attribute. The attributes were developed to reflect key components of P2E-based digital
health applications. The two levels in each category were developed to reflect the app design
of Dotmoovs, Sweatcoin and Stepn. Appendix 15 portrays the full experiment design. All
survey questions, including the attributes and levels of the discrete choice experiment were
developed with prior expert consultation. The survey was open for responses between March
15, 2024, until March 22, 2024 and the survey link was distributed via social media networks,
professional networks, and email. Participants were informed about the purpose of the survey,
its voluntary nature, and the confidentiality of their responses through an informed consent
clause at the beginning of the survey. Data from the discrete choice experiment was analyzed
using the software Stata, while the qualitative responses were analyzed manually, identifying
key themes and patterns.

2.2.2 Study Results

Section one focused on experience with digital health apps and cryptocurrencies, revealing a
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demographic dominance in the 18-30 age group (91%) with a slight male majority (58%). 66%
(44 participants) have used or are currently using digital health applications, primarily fitness
and sports apps (61%). Only 27% of these users have spent money on such apps. The main
motivations for using digital health applications were improving physical health (49%) and
enhancing mental health (20%), with most users engaging with these apps weekly. A
significant 73% noted a positive impact on their physical health, with 65% experiencing a
moderately positive effect and 8% a significantly positive effect. Experienced users (66%)
expressed a desire for more personalized recommendations (31%), additional features (24%),
and lower costs (18%), with 16% seeking easier usability. Preferences among non-users (34%)
were similar, with 27% indicating that a recommendation from a healthcare professional would
likely increase their usage. Non-users also favored more personalized recommendations and
lower costs (23% each), and 20% said that easier app usability would encourage their future
use. Participants generally described their physical activity levels as active, with only 7%
identifying as physically inactive. The overall health status was viewed positively by 51% of
respondents, rating their health as very good or excellent. Cryptocurrency knowledge among

participants was limited, as 33% had no understanding and 48% possessed basic knowledge.

Section two of the survey included the discrete choice experiment, investigating user
motivation to adapt to a P2E digital health app. The independent variables included ‘Game
Activity', 'Reward Mechanism', and 'Entry Barrier'. The analysis incorporated a total of 268

observations, reflecting the decisions made by participants across all choice sets presented.

The linear regression results revealed unstandardized coefficients of 0.5003 for 'Game

Activity', 0.5000 for 'Reward Mechanism’, and 0.5031 for 'Entry Barrier'. The model explained

74.98% of the variance (R-squared = 0.7498) and had an adjusted R-squared of 0.7470,
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indicating a precise fit. The significant F-statistic (F(3, 264) = 263.76, p-value ~ 0.0000)
underscores the model’s robustness. An extended analysis with demographic variables showed
that 'Agel8', 'Agel830', and 'Age3045' had no significant effects (p-values: 0.561, 0.162, 0.079,
respectively), and the 'Female' variable also had an insignificant impact (f = -0.002, p = 0.929),
suggesting that age and gender did not significantly influence choices. The standard errors
adjusted for RespondentID confirmed the strong influence of the primary attributes (p < 0.001
for all), emphasizing their significant impact on user choices in the P2E app design. The full

regression results are available in Appendix 16.

Following the discrete choice experiment, participants answered final questions on their
motivations and barriers for adopting P2E digital health apps. Health improvement was the
main motivator for 44% of respondents, followed by financial rewards (30%), and enjoyment
(22%). The primary adoption barrier was the effort involved in downloading and setting up the
apps (38%). A lack of cryptocurrency knowledge was a barrier for 32%, and 15% did not see
these apps as useful for health improvement, while 14% had no interest in using such apps. In
terms of data privacy, 56% said the type of data collected by P2E apps does not affect their
download decision. Among the rest, 22% preferred apps that collect GPS data, 19% favored
those collecting biometrical data, and only 3% would avoid apps collecting any such data.
Details on the survey results, including the choices made in the discrete choice experiment, are
in Appendix 17, with a summary of key findings in Appendix 18.

2.2.3 Discussion

Research question one explores motivations for adopting P2E-based digital health apps. While
no prior studies have specifically investigated the motivational factors for adopting to apps like
Dotmoovs, Sweatcoin, or Stepn, the literature suggested that financial rewards are the primary

motivator for engaging with P2E games such as Axie Infinity, with entertainment as a strong
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secondary factor. For digital health applications, the main motivator is in health status
improvement. A survey was conducted to understand what motivates adoption when P2E and

digital health contexts merge in a P2E-based digital health app.

The survey found that 44% of participants are primarily motivated to use P2E-based digital
health apps for health status improvement, with financial incentives (30%) and enjoyment
(22%) following. This aligns with demographic data showing that 66% of respondents have
used digital health apps to enhance physical health, yet only 16% have moderate or greater
cryptocurrency understanding. The survey also revealed hesitations, as 32% cited a lack of
cryptocurrency knowledge and another 32% cited high setup effort and associated costs as
barriers to downloading P2E apps. Thus, the results of the study indicate that familiarity with
digital health apps rather than cryptocurrency drives health-focused motivation. The appeal of
financial rewards exists, but cryptocurrency integration deters potential users, suggesting a
need for user-friendly designs in P2E-based digital health apps, especially for those with

limited cryptocurrency knowledge.

The second research question explored which P2E app design factors are most valued using a
discrete choice experiment. For the Game Activity attribute, the significant coefficient of about
0.5003 for competitive sports challenges suggests users prefer engaging activities supported by
Al over simple distance tracking. Regarding the Reward Mechanism, a coefficient of about
0.5000 shows a strong preference for in-game currencies redeemable within the app's
marketplace over direct financial rewards in cryptocurrency, reflecting greater utility and
accessibility. For the Entry Barrier attribute, the coefficient of about 0.5031 for setups
requiring a digital wallet and initial NFT purchase indicates that users view these features as

enhancements, not barriers. Additionally, demographic variables such as age and gender did
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not significantly affect the choice outcomes, suggesting that these preferences are consistent
across different demographic groups. These insights emphasize the importance of engaging
game activities, integrated reward systems, and meaningful entry requirements, suggesting that
these elements can enhance user engagement and experience, providing guidance for
developers towards optimizing P2E digital health app designs.

2.2.4 Study Limitations and Future Research

The study on user motivations and preferences for P2E-based digital health applications,
though insightful, has several limitations. The sample size of 67 participants is sufficient for
exploratory purposes but not robust enough to generalize across diverse populations.
Furthermore, 91% of participants were aged 18-30, which may not reflect older demographics'

motivations and preferences.

Statistically, the discrete choice experiment showed explanatory power with an adjusted R-
squared of 0.7470, capturing significant variance in user choices. All attribute coefficients were
statistically significant below the 0.05 level. However, the lack of significant effects from
demographic factors indicates a need for further research to explore other influences or broader
sample variations. Further, the simplification in measuring variables related to motivations and
barriers, using binary coding for game activities, reward mechanisms, and entry barriers, might
not capture the complexity of users' real-world decision-making processes, potentially limiting
the findings' applicability. Also, the survey's distribution method and its availability for only
one week, might have introduced bias by not reaching a representative sample of the general
population. Thus, while this study is the first of its kind, it highlights the need for further
research with a more robust methodology to better understand engagement dynamics.

2.2.5 Conclusion Research Section Two

This study section explored motivations for adopting P2E-based digital health applications.
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The survey revealed that the primary motivation for using these apps was health status
improvement, with financial incentives as a secondary driver. Barriers included the effort
required to download and set up apps (38%), a lack of interest or knowledge in cryptocurrency
(32%), and doubts about the usefulness of P2E apps for health improvement (15%).
Additionally, a discrete choice experiment examined three attributes (game activity, reward

mechanism, entry barrier) to determine which design features of P2E apps users value most.

Results indicated a clear preference for interactive game activities, such as those evaluated and
rewarded in competitive sports challenges, over simple distance tracking. Also, there was a
strong preference for in-app currency rewards over crypto-based rewards, reflecting concerns
over the complexity of cryptocurrencies. Opposed to initial expectations, the experiment
showed a preference for higher entry barriers, like digital wallet and NFT requirements,
suggesting that users value the exclusivity or security the features provide in P2E apps.

3 Management Recommendations

This final section offers actionable management recommendations for Dotmoovs based on the
insights from the literature review and field research. The following subchapters detail these
recommendations, providing strategic rationale and outlining the management implications.
3.1 Management Recommendation 1

“Target Audience Refinement: Target physically active users and streamline
cryptocurrency features to align with health-focused motivations”

This paper's literature review revealed that digital health apps are predominantly used by
young, health-conscious individuals primarily focused on enhancing their health status (Wang
& Qi, 2021). In contrast, users of P2E games typically have knowledge about crypto and are
driven by the potential for financial rewards (Delic, 2023). This indicates a misalignment
between the demographic and motivational factors of digital health app and P2E game users.

Survey results reinforced this misalignment, showing that while most respondents were
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physically active, only a few possessed significant knowledge of cryptocurrencies.
Specifically, 20 respondents were very active physically, but only two had expert knowledge
in crypto, suggesting that those who are physically active may be less likely to be
knowledgeable in the crypto field. The survey also found that potential users of P2E-based
digital health applications were primarily interested in improving their health status, with

financial gains as a secondary motivation.

Following the literature and study findings, decision-makers should target physically active
individuals rather than those knowledgeable in cryptocurrency. This demographic is not only
larger but also more likely to adopt to digital health solutions. Simplifying cryptocurrency
integration and reducing initial barriers could improve adoption rates. This strategy would align
the offerings with the users' main motivations, merging health enhancement benefits with the
appeal of financial rewards.

3.2 Management Recommendation 2

“App Usability for Crypto Beginners: Simplify the app's crypto features and enhance
educational content to lower entry barriers for health-focused users”

The discrete choice experiment conducted in this paper aimed to identify which design features
of P2E apps are most valued by users. Results on the preferred gaming activity indicated a
slight preference among users for competitive sports challenges over simple step tracking. This
underlined that, among its competitors, Dotmoovs emerged as having the most appealing game
design. However, in terms of reward mechanisms, respondents showed a preference for in-app
currencies over cryptocurrencies. Also, participants named the involvement of
cryptocurrencies, as well as the high perceived barriers through digital wallet creation and
NFTs, as significant deterrents to adopting P2E digital health apps. These findings align with

the demographic and motivational insights highlighted in the first recommendation, arguing
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that more people are physically active than crypto savvy.

Given these observations, it is evident that while the gaming aspect of the app resonates well
with potential users, the reward mechanism and the complexity of entry barriers, specifically
the requirements related to cryptocurrency knowledge, discourage adoption among health-
conscious, active individuals who are not familiar with cryptocurrencies. Therefore, it is crucial
for Dotmoovs to address these challenges through thoughtful app design and communications
tailored to users with limited knowledge of cryptocurrencies. Measures to enhance user-
friendliness and accessibility could include simplifying the dashboard, providing step-by-step
guides, creating educational content such as videos and articles, and employing targeted
marketing communications that focus on the gaming activity and simplify messaging around
rewards. These adjustments will make the app more accessible to newcomers to
cryptocurrencies and can help bridge the gap between engaging game design and the
complexities of crypto, ultimately encouraging wider adoption among the target demographic.
3.3 Management Recommendation 3
“Game Design Enhancement: Prioritize engaging health-focused game activities and
manage user expectations about financial rewards to improve satisfaction”

The literature review on P2E games highlighted a general focus on optimizing reward schemes
while often neglecting game activity design, which significantly influences user engagement
(Lee, 2023). The study within this paper supported this observation, finding that users value
health status improvement more highly than financial rewards. Thus, developers are advised to

prioritize health-enhancing game designs, using financial incentives as an additional motivator.

Two findings underscore the importance of game activity. Firstly, the sentiment analysis

revealed user frustration with Stepn and Sweatcoin's game activities, criticizing the monotony
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and inaccuracies in step tracking. Secondly, a discrete choice experiment showed Dotmoovs'
game activities as significantly more appealing than those of the others. Thus, managers should
focus on an app design that centers on improving health through engaging gaming activities,

which is likely to resonate more with users than designs primarily focused on rewards.

Further research on P2E game reward mechanisms noted the importance of managing reward
expectations. Literature warns that apps failing to deliver on their promises quickly lose users
(Proelss et al., 2023). Sentiment analysis underscored user frustration with earning potential,
especially with Sweatcoin, where unmet expectations led to dissatisfaction. Therefore,
transparency about the earning potential in these apps is crucial. Setting realistic expectations
can prevent dissatisfaction and enhance user retention, making it essential for P2E health
applications, including Dotmoovs, to address these issues directly to improve the user
experience and sustain engagement.
3.4 Management Recommendation 4

“Social Media Strategy: Shift to a community-focused content strategy with humor and

user-generated content to boost engagement”

The literature review on digital health applications highlighted the significant impact of social
networking in boosting interest, achievement, and retention rates in mobile health applications
(Lee et al., 2017; Wang & Qi, 2021). A comparative social media analysis of Dotmoovs,
Sweatcoin, and Stepn on Instagram revealed that Stepn had the highest engagement rate,
indicating the most average interactions per follower. A content analysis among the three apps
helped identify what types of content most effectively resonate with users. Stepn's strategy
involves engaging content that includes humor related to app usage, educational posts about
running with athletes, and updates on app features, all of which effectively engage and retain

its community. Conversely, Dotmoovs takes a broader approach, focusing on showcasing app
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features and Al technology, supplemented by motivational content and nutrition tips.

These findings suggest that Dotmoovs could enhance its social media management strategies
to boost user engagement. Adopting a more community-centric approach, similar to Stepn’s
successful methods, could be beneficial. This involves content that resonates personally with
users, incorporating humor, user-generated content, and real-life experiences related to daily
app usage, which has been effective for Stepn in maintaining high engagement rates.
Conclusion

Digital health apps struggle with securing sustained user adoption rates. This paper aimed to
identify strategies on how P2E models within the health context can increase the adoption of
digital health apps. An initial literature review identified factors where P2E approaches might
enhance the adoption of digital health apps. While GameFi models offer significant potential
to increase digital health app adoption, their success depends on tailored strategies that consider
user security, cost sensitivity, social features, ease of use, and effective gamification to
accommodate user differences and preferences. These factors were applied and measured on
the P2E apps Dotmoovs, Stepn, and Sweatcoin. Further, field research assessed user
motivations and preferences for adoption, indicating that health benefits and financial rewards
are significant drivers, whereas setup complexity and unfamiliarity with cryptocurrency are
barriers for app adoption. A discrete choice experiment found that users favored interactive
game designs such as competitive sport challenges over step tracking and in-app currencies
over crypto rewards. The paper concluded with strategies to enhance Dotmoovs’ app adoption
rates. Thus, moving forward, refining engagement tactics, simplifying cryptocurrency features,
and improving usability and educational content to better meet user needs, are measures

Dotmoovs’ decision makers should consider to enhance the app’s sustained user adoption rate.
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Appendices

Appendix 1: Corpus of Analysis
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Figure 1: Corpus of Analysis (Source: own construction)
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VUANIS VONRIYRURY) UI SPUN] AMING PUT 1UALN)) PIPEOPY BONBIGRUTD)) wWod- 1202 R A ey | res
¥ T OUSe7 DTN

epudfy YuEISIY PUR ANIWINTT Y1 JO MANAIY dumuNSAS JuxudTeunyy A0 QPR U GONEIGRURD)| wd0 FOVS| £20Z ‘{ DPws 22497 “q Y PPUTS opEien ‘) ueqsz.o.uﬂ“_ ££S)

e . . - Uil
n0dse [earFojouyan pur ‘ERERUY ‘GO ‘EHd o matax Fuidoos v adaing vl wonmuXE|duT QPRI ey g W sguay 02 UL URA “y YUOPSTERIA Y WwRuOQ WA “g Nwg f43
Aanins v :AFojouypor umypyo(q Suisn QEES poseq-10f Sunndwo)) 2sn) jo WOy 202 W TgRL CHH CpaAez t wmmon “H Y Wy 1£8
AINAWAOTIAAA 40 SAONAUL V¥ TVUOII NI ADVHALIT HUTVAHD danug pue W JO rwnof €202 0 OYUPIYIAI| -#AN| 0GOS 05s
duwuy pazp P WO SNOOY Y : q reudip jo amny 2@ adeys sNTojouydN PIAUIP I PR URYPPOIY ’ Seumpt pus 0wy emg €207 V pey tumsy “p seesy ppezqefey s ey e 678
VURULY PITIRABIN( uoneniay EURUL] JO FWNO[ 0zot] d ¥ Sppng g Rwy Y (g Iapsnz 8IS
PO 6 T-UIADD)| s P % . T v oeprqiy 28

241 ISpRIY xR duNUQ ANuPE AxY g paseg saFudpey) puw $0ELIAN I JO SISARUY JANERENY) Y w0 Avyg VIROURGD) PES ARSIORNINL)O PEROS USRI €0t ) oduex() Y ‘(] OPNU (] vMISRY “g S SN[ 3] L
Funuen) (weg-orAeyg) p W o i P V SI008,] 20UPL] [PRPIAIPY] pum sysry oq Fupumsopun)! UONIPPY PUR IR IR JO [FWNO[ [RUONFWN G €0t 1 °a oy “d «qquRa v AP 9IS
siskpuy ssoag Ay onkpuy jo 1ddy :Sunuer) wwg-orAeyg 105 " D a Anpqrumisng 14aN €702 R | $I8
Sunued (374) wes-orAejd gum po U puw wpoxu o) Suip pun SUONMNPPY [WOIARGIF JO [PWNO[| Fadi T4 1°a fury “v 2pq 4 8qquPa s
SPPOW SRUISTE PIZIRALIN(] JO ISTY Y| DOuURTL] paiy ] puw drusiq umpporg nydisy Suumuwp, sPuUISNg Jo Pwnof 0202 D sARRg A YD) s
wnuaunndG) u Funsoau] s Funm]-ysy pur UIWEE ‘SUONTANON N YR [daN 1202 [ Aysuwy “Zoqns 7 »Eicm— TS
1430 ANV S4dVa TANSOTOSIA| ADMIOd ¥ MV NIVHONDOTE 40 TYNINOS QHOANVLS) €702 C s | 178
T 2] TRy N

(143Q1) 2oURuL] POTIEAUNN] TNOS PN 0 30 €207 yoadpng “q zwy q 7ag v punpsILy ©§ DWIA %S
AOVdS (1430) FONVYNIA GIZITVHINADAA NIHUM SLIAONOD ANV SNOLLISNVHL PRIRY VWS 10§ 0702 v mwdog 618
SRWEN [PRURUL] PISTE-IRNUO)) WIS PUR -UIREINIOIE B0 SOURUL] POZIRA N MY SINOT IS JO JURE IARRY [P 1707 EEL 818
CSLAN PUR “1LJ3(] ‘SUIYOL ‘SIREIONE JO SISOIGUAS 14 YL 1gauen) SISA[RUY [FOURUL] JO MMAIY [PUOHRING] £707 q2eawps s Audiagg “f sspayg Lis
spuaunoid) e pur LiEog s NdaS jo Apmis v sisdpuy 1exunuag Suis) spuai) 2oug Tunoipay soummpryy Amodunuo) jo pwnof €207 A Juep “) Sung) Y [ qoop 91s
SOIARS | g W grued jo sisApun ur : cuwd Luow ok dn pary, Luouod] min)) jO EWNOf 1707 Q Sxsunaz “v IpRH 2p uea sis

TSP S AomRoS|
AngEY] 3 J0 MIAN dmudns ks v FUDGIPM Pur QEIY 305 D) U] PWAY] B Ry 10 Apos wadang| 9107 ey SASG V-3 WM 5 SEpNq “q OsNYOf ris

A

A3 wds e d: | 4
(VL) PPol 2umdaooy KFojouyl popudixy vy :sddy ppeap i jo vondopy aq Jupwngu uopey PRI  ST0Z L oeneeg < srumey sy o v IuEn0g “X (PRoIRON s
MIAX NI Sumuds As v ey [EnIp Uit vonEnEad Iqesn Ui Inss U PUR SRIUIANNGD [FHUN0Y ammyos pur sus LS Jo rwnof st02 S prosagy g jooqbepy z1s
sunipow epdip se sawed nduo)) (qeay 105 Furued vorsayg POYPI 102 W[ ssasury 118!
doysp0 N PIOGINNIS ¥ WAl $IANELIY suOnTAOUY] QR [FuSi jo wondopy Aqrumsns| qamosy PwnY] Epopy Jo prwnor|  6102] ‘D UORIOD) I N UIAOGIIA URA o1s
TP TeSTe P POV oRqeRy POt T i o= — 1z07] ¥R TV O SPRRY TV o0 d W | P
QA Snpy Sucwy JIPOI I K1s3yr] uo U] [0S A\ UonRgEIRY PouSisa] A[IuOIAREE §0 145 PRSIV TS SRV 00 et “A BIQIIH Q[ BOSWRY S °(l [INUS 'S W PIed
uvonmyruen ynag so1argRg vonmny Ayqrumsng Juudnsoy Auprqrumisng 14N 9102 N Rpugs A plog) $S
saureg) (37d) wwg-or g v spuasy Furfoury| qamoss axEnod HuanpP pardde pur EONWEIY JO PEINOS ¥207, 2D %1 W yumdpning “y ¥ yuedpning s
| D COrSTAN O SIROT N ONS D 14T N oo

sddy @eop qim 1uxmSeSug 3957) 10 TOE] [FEONFANON sonmuoyy pue AFojouyal M Ut P S10Z) ot wpmumpy v wdsyuUSY “7-q wossy *7 v AvSampiom 9%
W 9PRH P S 39 =D pue 14y QK M1qop Anpqrumisng 14aN Loz “1 ogaeqp 7 unsSunoly <) 2| $S
28% jo oy Funmdpow I pur sisdEER-TRy Y [ Uondope TAIS MEIY IO Y DVINGUT WO WY W] JO EWNOS | st0z oA Nz “N 1O “A ozl S
matAdy snmuns s (w8} voneddy QI IO JO J0tATgI 57 puw daooy jo mowey ] AWGEH 14AN 1707 HIO D fuem €S

7= TAFEEA 4 FE
dwdoos v mnpe Fuowr voncwaid QEay puruonudAnd QY MU W suonuw AU [ dip pogrued jo su AN TIH M9 ONE roz) . L 11D 9 N ysudzaepeq v d sxumg -] danuwagasy s
SuRqIPM pur QY [ 105 g ikt 105 P ] £Fojophsg w wonuaiy| 0707 ‘s Fuag) A wem 1S
WL [ewinor jo Jmey away (soqny apo) sadeg

Table 1: Papers included in the literature review (Source: own construction)

32



Appendix 3: Publication years of articles included

Papers Included

Figure 2: Publication years of articles inlcuded (Source: own construction)

Appendix 4: Stakeholders and roles in Axie Infinity

In his work, Proelss et al. (2023) investigated Axie Infinity, the most successful GameFi
application to date. He elaborated on the key stakeholders and their roles with respect to the
overall success of the game. These stakeholders include investors, managers, and scholars.
Investors are individuals who speculate on a game's success and contribute capital indirectly
by purchasing the game's currency. They invest in the game's economy without actively
participating in the gameplay, betting on the overall success and adoption of the game to
increase the value of their investments. Managers, on the other hand, play a crucial role by
lending their in-game assets, such as Axies, to other players. This allows them to monetize idle
assets while facilitating new players' access to the game without upfront investment. Ultimately
scholars are active players who, lacking the resources to acquire initial assets, borrow them
from managers to participate in the game. They contribute to the game's ecosystem by playing
and earning rewards, which are then shared with the managers as per their agreement (Proelss
etal., 2023) .

Appendix 5: Factors contributing to GameFi’s current success

Research on GameFi remains scarce, with no extensive academic studies exploring its success
factors to date. Nevertheless, Proelss et al. (2023) conducted a notable case study on Axie

Infinity. The study explored its economic and social impacts, particularly how it introduces
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new monetization strategies beyond traditional gaming revenue models. Key to Axie Infinity's
success is its ability to offer real economic incentives, allowing players to earn in-game and
governance currencies and Axie NFTs, which can be sold for fiat currencies on cryptocurrency
exchanges. The democratization of game asset ownership via blockchain technology and the
creation of new revenue streams through NFTSs also play vital roles. Axie benefits from low
entry barriers and high entertainment value, attracting a broad user base and fostering an
ecosystem where gaming experiences are monetized and owned by players, leading to an

engaged and financially empowered community (Proelss et al., 2023) .

However, Proelss et al. (2023) also points out significant challenges faced by P2E games like
Axie Infinity, particularly their reliance on continuous new player investment for economic
sustainability. The model risks collapse if the entrance of new players slows, leading to asset
value depreciation due to oversupply. Additionally, the game struggles with inflation issues
due to limited mechanisms to control its in-game currency supply, increase price drops during
market downturns. These challenges necessitate innovative strategies to stabilize and grow the
P2E economy (Proelss et al., 2023) .

Appendix 6: Additional insights on Risk Sharing Mechanisms

GameFi also leverages the DeFi ecosystem by adopting its risk-sharing mechanisms. Within
the scope of this paper’s literature review, these mechanisms have also been explored. Three

papers have been included in the review, as they deliver an in-depth outline of the mechanisms.

The risk sharing mechanisms addressed across all papers, Dragos (2022), Schar (2021) and
Werner (2022), include smart contracts, yield farming, DeFi insurance, and derivatives. Briefly
summarized, smart contracts automate and enforce agreements without intermediaries,

reducing counterparty risks. Yield farming rewards users for lending or staking crypto assets,
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involving strategies that distribute protocol risks. DeFi insurance protects against losses from
vulnerabilities or hacks, enhancing ecosystem trust. Lastly, derivatives, as financial
instruments tied to an underlying asset, offer participants ways to hedge against market
volatility, further securing investments against the unpredictable nature of crypto markets
(Dragos, 2022). Schar (2021) derived the opportunities arising from risk mechanisms in the
DeFi ecosystem. He highlighted the transformative impact of DeFi on the financial sector by
leveraging blockchain technology to enhance efficiency, accessibility, and transparency. DeFi
automates and reduces the cost of financial processes, broadens access to services, and fosters
innovation through its open-source, interoperable protocols. It ensures transparency and
security, democratizes the financial system, and introduces new financial products like
stablecoins and decentralized exchanges. These developments promise a more inclusive,

efficient, and transparent financial ecosystem (Schér, 2021).

Appendix 7: Ten factors affecting mobile health app behaviour
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Functionality

Figure 3: Ten factors affecting mobile health app behaviour (Source: Wang & Qi, 2021)
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Appendix 8: GameFi & Risk sharing opportunity for Digital Health App adoption

Influencing factors of
acceptance and use behavior
of mobile health apps:

® Individual Dimension
® Social Dimension
© App Design

Security

GameFi & Risk

Perceived Sharing
usefulness potential for Digital
Health App adoption

Functionality

Social
Attributes

Figure 4: GameFi & Risk sharing opportunity for digital health app adoption (Source: Own Graphic)

Appendix 9: Summary Table Literature Review

Dimension & Factor Finding on Digital Health App adoption

Implications for the adopotion of P2E-based Digital Health Apps

Mobile health applications are predominantly utilized by younger individuals, whereas older adults,

I;dmdual ]:n:’mslon particularly those over the age of 70, rarely adopt or make use of these mobile health tools. Negative| :loﬂw 'E‘Sk';zlemg:d' Dlgml‘h&lﬂ: am?lus:;s artZd w:ﬁuhy 2 &3 n

e self-health assessments deter app use, chronic conditions increase it. I R N L s

dividual Di . - Potential risk identfied. Users of digital health appli are i din i their health status.
Motivation Helt " Wit iday e GamFi users are intersted in achieving financial return or enterainment.
Social Di Social king boosts mobile health app by i interest, achi and | Potential opportunity identified. GamFi applications such as Axie Infinty incoportate social attributes by
Social Attributes retentions. game design through various user roles which interact and enage in game.
Social Dimension Support from healtk or healthcare p Is may enhance the credibility of s 5 o o -
Source Credibility mobile health applications. No significant potential for adoption of digital health apps through GamFi identfied.

Social Dimension Absence of legal oversight reduces user confidence in mobile health applications.

No significant potential for adoption of digital health apps through GamFi identfied.

Legal Issues

App Design G ion provides an | support for i P lization is akey |Potential opportunity identified. P2E models do not only require minimal investment but also provides
h istic that enh: the i and bility of mobile health applicati financial retrun.

App Design Clean and simple user interface benefits user interaction with app. The enormous amount of energy |Potential risk identfied. Digital health app users lack knowledge on cryptocurrencies. They might refrain

Perceived Ease of Use |and time d is a hind; to users’ and use. from using GamFi appli when they p d as overwhelmingl licated

App Design User is di d by i quality, core functions, individualisation, and social | Potential opportunity identified. Through its financial incentives, GamFi might add significant potential

Perceived Usefulness |attributes. to the perceived usefulness.

5 4 5 5 x Potential opportunity identified. Smart contracts etc. can create a more stable and engaging GamFi
g” Lo ;’:ml S "bl"“‘ e i ;1“; *’""ﬁ“;ﬁ"fh““‘ data is one reason why they domotuse or | uron ey PIE digital health apps might require fewer personal health related data than ofher digital
Searky Iy M T . health apps, which might increase the secruity perception.
App Design = . . Potential opportunity identified. P2E models do not only require minimal investment but also provides
Cost Some users are not willing to pay for mobile health applications. financial :

Table 2: Literature Review Summary Table (Source: own construction)
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Appendix 10: Sentiment Analysis

Financial Return Stepn Sweatcoin Dotmoovs

Positive 41% 21% 88%
Neutral 14% 5% 4%
Negative 41% 71% 4%
Mixed % 2% 4%
Total 100% 100% 100%
Health Status Stepn Sweatcoin Dotmoovs

Positive 69% 58% 100%
Neutral 8% 21% 0%
Negative 23% 21% 0%
Mixed 0% 0% 0%
Total 100% 100% 100%
Entertainment Stepn Sweatcoin Dotmoovs

Positive 1% 59% 93%
Neutral 0% 0% 0%
Negative 21% 41% 0%
Mixed % 0% 7%
Total 100% 100% 100%

Functionality Sweatcoin Dotmoovs

Positive 17% 6% 44%
Neutral 3% 3% 22%
Negative T7% 90% 33%
Mixed 3% 1% 0%
Total 100% 100% 100%

Table 3: Sentiment Analysis (Source: own construction)

Appendix 11: Social Media Analysis

pCia edia gageme Rate B ep eatco Do 00 v
Instagram 0,21% 0,03% 0,01%
X 0,08% 1,33% 2,64%
Youtube 4,98% 81,40% 13,31%

Instagram

Content Themes (Categorized
based on the posts of the last 90
days)

1. Educational content on
running in collaboration with
athletes (4)

2. Humourus content related
to the usage of the Stepn App
and community (9)

3. Updates on new Stepn
features (4)

Sweatcoin

1. Humorous videos and
memes related to collecting

steps (11)

2. Showcasing Sweatcoin

rewards (3)

Dotmoovs
1. Showcasing App features,
Al technology and
subscription plans (11)

2. Fitness motivation and
educational content (9)

3. Nutrition tipps (3)

Engagement Strategy

Engaging through content
that adresses and binds the
Stepn community

Engaging through content

that adapts to current
instagram trends

Engaging community through
fitness motivation

Table 4: Social Media Analysis (Source:

own construction)
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Appendix 12: Security Analysis

Types of
Personal Data
Collected

Explicitly mentioned: Name, email, phone number,
GPS

Sweatcoin

Explicitly mentioned: Name, email, phone
number, device info, app interaction

Dotmoovs

Explicitly mentioned: Name, email,
physical address (prerequisite for financial
exchanges), video records

mySugr

Explicitly mentioned: Name, email, device info: ID,
OS version

Financial
Data
Collection

Explicitly mentioned: Collects financial

Explicitly mentioned: Collects payment

for within the app,

 for p p
including bank account details and payment
information for in-app purchases and rewards.

including credit/debit card details and other
payment services.

Explicitly mentioned: Collects payment
information for transactions within the app,
including credit/debit card details and other
payment services.

Explicitly mentioned: Includes payment
information for tr within the app, i
payment status and method

Health Data
Collection

Indirectly through physical activity tracking: Collects
data on physical activity for conversion into in-app
lcurrency, indirectly involving health-related
information.

Indirectly through physical activity tracking:
Collects data on physical activity for
conversion into in-app currency, indirectly
nvolving health-related information.

Not explicitly mentioned: While biometric
data is collected (e.g., video records for
activity verification), there is no explicit
mention of collecting health data directly.

Explicitly mentioned: Diabetes type, therapy
details, physical activities, blood glucose
measurements, insulin dosages, meal information

Table 5: Security Analysis (Source: own construction)

Appendix

13: Cost Analysis

Sweatcoin Dotmoovs
Initial Download Cost _|Free Free Free
In-App Purchases NFT Sneakers, Digital Wallet Optional Premium Subscription Plan subscription, Digital Wallet, NFTs
Subscription Fees Not applicable Optional $5.99/month or $29.99/year Optional €59,99/month, €149,99/3 months, €294,99/year
::iﬂ:lllr::emnen( Cost of NFT sneakers + cryptocurrency for transactions MNone for basic use Non for "play for fun" use / Cost for NFT for "play for reward"
. 'Walking converted to in-app currency (Sweatcoin) or crypto .
Earnings Mechanism  |Movement converted to in-app currency currency (Sweat Wallet) Movement analyzed by Al and converted to in-app currency
Earnings Limi Depends on sneaker type and activity level Daily cap on free version, in d cap with premium Not specified
Additional Notes Digital wallet setup and cryptocurrency purchase required  |Eamings increase and ad removal with premium subscription | Potential costs for p lized workouts or nutrition

Cost of cheapest NFT: 49§ (06.03.2024)

Free version is capped to 10.000 steps. 6.000 steps are

converted into token (crypto) , 4.000 steps are converted in
ins (in-app). Cryp

not manadatory by game design

conversion is optional,

Cost of cheapest NFT: 29,99€ - 99,99€

Table 6: Cost Al

nalysis (Source: own construction)

Appendix 14: Summary Table Field Research Section One

Factor & Analysis

Dotmoovs

Sweatcoin

Stepn

Functionality &
Perceived
Usefulness
(Sentiment
Analysis)

* Financial Return: 88% postive sentiment on
reward opportunities

* Health Improvement: Insufficient data

* Entertainment: 93% postive sentiment, Gaming
activity reasonates well with user

» Functionality: 44% postive sentiment on
functionality

* Financial Return: 71% negative sentiment due

to perceived false claims on reward potential

* Health Improvement: 58% postive sentiment.

Users acknowledge positive effect on health

: 59% postive Some

users perceive gaming activity as boring

* Functionality: 90% negative sentiment. Users
lain about malf in the step collection

* Entertai

c

« Financial Return: 41% positive sentiment. Users
acknowledge earning potential yet criticize high
initial investment cost.

* Health Improvement: 69% positve sentiment.
Users value the motivation to move the apps
provides.

+ Entertainment: 71% postive sentiment. User
largely perceive app as fun and engaging, some
perceive activity as boring

« Functionality: 77% negative sentiment. Users
complain about malfunctions in the step collection.

Social Attributes
(Social Media

Low social media
rate)
Content comprises of:

(0.01%

Moderate social media engagement (0.03%
engagement rate)
Content comprises of:

Highest social media engagement (0.21%
engagement rate)

Content comprises of’

1) Educational content on running in collaboration

functionality

Cost Analysis)

q

optional, not y by game design

Ei t P F B
R:f:l:':‘;;; tent 1) Showcasing App features, Al technology and 1) Humorous videos and memes related to with athletes
s subscription plans collecting steps 2) Humourus content related to the usage of the
¥ 2) Fitness motivation and educational content 2) Showcasing Sweatcoin rewards Stepn App and community
3) Updates on new Stepn features
Security Dotmoovs collects biometerical Data, Sweatcoin and Stepn collect GPS data. Research Section Two investigates if the type of data collection affects app
(Survey adoption.
ducted) See Summary Table Research Section Two for result.
Com 2 Free but requires NFT and digital wallet for full e Wil opnf)nal promium, sibacriptios f(." A Requires initial investment in NFT sneakers. Less
(Comparative enhanced earnings. Cryptocurrency conversion is

accessible due to initial investment cost required.

Table 7: Summary Table Field Research Section One (Source: own construction)
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Appendix 15: Discrete Choice Experiment Design

Design: Three attributes, two levels each, full factorial choice set design

Attribute Level
Game Activity 1. Daily distance walked/ran measured and rewarded
2. Competitive sports challenges (Fitness, Football, Dance)
Movements are analyzed, evaluated and rewarded by Al
technology
Reward 1. Financial reward (crypto), to be redeemed for fiat currency
Mechanism (e.g. USD) on crypto exchange platforms)
2. In-game currency (no cryptocurrency), to be redeemed on in-app
marketplace for goods, services or donations
Entry Barrier 1. No entry barrier
2. Digital wallet setup and initial NFT purchase required

Table 8: Discrete Choice Experiment Design (Source: own construction)

Appendix 16: Discrete Choice Experiment Regression Results

df MS Number of
F (3,
3 16.700457 Prob >
264 .063317398 R-
Adj R-
267 250251551 Root
Std.
conf. interval]
277 0.000 .4398039 .5608
26 0.000 .4394704 .5605
22 0.000 .44198 .5641
.0297146 -8.09 0.000 -

Source | SS
obs = 268
_____________ +__________________________________
264) = 263.76
Model | 50.1013711
F = 0.0000
Residual | 16.7157931
squared = 0.7498
_____________ _|___________________________________
squared = 0.7470
Total | 66.8171642
MSE = .25163
Choice | Coefficient
err. t P>t [95%
GameActivity
| .5003404 .0307449 16.
768
RewardMechan~m
| .5 .0307414 16.
296
EntryBarrier
| .5030633 .0310227 16.
466
_cons | -.2402995
.2988072 -.1817918
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reg Choice GameActivity RewardMechanism EntryBarrier,
cluster (RespondentID)

Linear regression Number of
obs = 268

F (3,
66) > 99999.00

Prob >
F = 0.0000

R_
squared = 0.7498

Root
MSE = .25163

(Std. err. adjusted for 67

| Robust
Choice | Coefficient std.
err. t P>t [95% conf. interval]
_______________ _|._______________________________________________
GameActivity
| .5003404 .0013686 365.58 0.000 .4976079 .5030
729
RewardMechan~m
| .5 .00121093 410.06 0.000 .4975655 .5024
345
EntryBarrier
| .5030633 .0032484 154.87 0.000 .4965777 .5095
489
_cons | -.2402995 .00992406 -24.21 0.000 -
.2601145 -.2204845

reg Choice GameActivity RewardMechanism EntryBarrier Agel8
Agel830 Age3045 Fem
> ale, cluster (RespondentlD)

Linear regression Number of
obs = 268
F (6,
66) =
Prob >
F =
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squared = 0.7518
Root
MSE = .25253

(Std. err. adjusted for 67
clusters in RespondentID)

| Robust
Choice | Coefficient std.
err. t P>|t] [95% conf. interval]
_______________ _|._______________________________________________
GameActivity
| .496741 .0034335 144.67 0.000 .4898857 .5035
963
RewardMechan~m
| .5037203 .00331098 151.73 0.000 .4970921 .5103
485
EntryBarrier
| .5057323 .0041149 122.90 0.000 .4975167 .5139
479
Agel8 | -.0104620 .0179029 -0.58 0.561 -
.0462069 .0252817
Agel830 | .0985331 .0696257 1.42 0.162 -
.040479 .2375453
Age3045 | .1507264 .0844075 1.79 0.079 -
.0177987 .3192515
Female | -.0021234 .0236646 -0.09 0.929 -
.0493714 .045124¢6
_cons | -—-.3361777 .0693995 -4.84 0.000 -
.4747383 -.1976172

reg Choice GameActivity RewardMechanism EntryBarrier ,
nocons cluster (Responden

> tID)
Linear regression Number of
obs = 268

F(3,
66) = 965.37

Prob >
F = 0.0000

R_
squared = 0.8358

Root
MSE = .28054
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(Std. err. adjusted for 67
clusters in RespondentID)

| Robust
Choice | Coefficient std.

err. t P>|t] [95% conf. interval]
_______________ +______________________________________________

GameActivity
| .3734062 .009382 39.80 0.000 .3546744 .392
138
RewardMechan~m
| .3714026 .0086778 42.80 0.000 .3540767 .3887
284

EntryBarrier
| .3894353 .0113912 34.19 0.000 .366692 L4121
787

Source: Stata
Appendix 17: Survey Results Field Research

1. Have you used or are you currently using digital health applications of any kind? (e.g.
Fitness and Sport, Nutrition/Diet, Meditation/Stress Management, Telehealth Services)

o Yes 44 (66%)
e No 23 (34%)

2. What types of digital health applications have you used or are currently using? Select all
that apply.

e Fitness and Sports 41(61%)
e Nutrition/Diet 15 (22%)
e Meditation/Stress Management 10 (15%)
e Telehealth Services 1(1%)

3. Have you spend money on digital health apps (e.g. download/subscription fees)?

e Yes 12 (27%)
e No 32 (73%)

4. What motivated you to start using digital health applications? Select all that apply

e To improve physical health 39 (49%)
e To improve mental health 16 (20%)
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e Doctor's recommendation 1 (1%)

e Family or friend recommendation 8 (10%)
e Curiosity 11 (14%)
e Other Option 4 (5%)

5. How often do you use digital health applications?

e Daily 12 (27%)
o  Weekly 26 (59%)
e Monthly 2 (5%)
e Rarely 4 (9%)
e Never 0 (0%)

6. What impact, if any, have digital health applications had on your physical health?

e Significantly Positive 4 (10%)
e Moderately Positive 30 (73%)
e No Impact 4 (10%)
e Moderately Negative 3 (7%)

e Significantly Negative 0 (0%)

e Not Sure 3 (7%)

7. What would make you more likely to increase your usage of digital health applications in

the future?

o More features 21 (24%)
o Better privacy/security 6 (7%)
e More personalized recommendations 27 (31%)
o Lower cost 16 (18%)
o Easier usability 14 (16%)
e Nothing 3 (4%)
e Other 2 (3%)

8. Do you know somebody who uses digital health applications? (If answered “No” in
question 1)

o Yes 13 (57%)
e No 10 (43%)

9. What would make you more likely to use digital health applications in the future? (If
answered “No” in question 1)

o Recommendations by healthcare professional 12 (27%)
o Better privacy/security 2 (5%)

e More Features 2 (5%)

e More personalized recommendations 10 (23%)
e Lower cost 10 (23%)
o Easier usability 9 (20%)
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10.

11.

12.

13.

Nothing 1 (2%)
Other 1 (2%)

How would you describe your current level of physical activity?

Inactive (0 min per week) 5 (7%)

Lightly Active (120 min) 22 (32%)
Moderately Active (120-180min) 20 (29%)
Very Active (more than 180min) 20 (29%)

How would you rate your overall health?

Excellent 4 (6%)
Very Good 30 (45%)
Good 24 (36%)
Fair 9 (13%)
Poor 0 (0%)

How would you describe your understanding of cryptocurrencies?

| have no knowledge 22 (33%)
I have basic knowledge 32 (48%)
| have an intermediate understanding 11 (16%)
| consider myself an expert 2 (3%)

Which of the following two options do you prefer? (1/4)

Option 1:

Ggme Activity: Daily distance walked/ran measured and rewarded

Reward Mechanism: In-game currency (no cryptocurrency), to be redeemed on in-
app marketplace for goods, services or donations

Entry Barrier: No entry barrier

Option 2:

GZme Activity: Competitive sports challenges (Fitness, Football, Dance).
Movements are analyzed, evaluated and rewarded by Al technology

Reward Mechanism: Financial reward (crypto), to be redeemed for fiat currency
(e.g. USD) on crypto exchange platforms

Entry Barrier: Digital wallet setup and initial NFT purchase required

Result: Option 1= 37, Option 2= 30

14. Which of the following two options do you prefer? (2/4)

Option 1:
Game Activity: Daily distance walked/ran measured and rewarded
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e Reward Mechanism: Financial reward (crypto), to be redeemed for fiat currency
(e.g. USD) on crypto exchange platforms
o Entry Barrier: No entry barrier

Option 2:

o Game Activity: Competitive sports challenges (Fitness, Football, Dance).
Movements are analyzed, evaluated and rewarded by Al technology

o Reward Mechanism: In-game currency (no cryptocurrency), to be redeemed on in-
app marketplace for goods, services or donations

o Entry Barrier: Digital wallet setup and initial NFT purchase required

Result: Option 1= 40, Option 2= 27
15. Which of the following two options do you prefer? (3/4)

Option 1:

o Game Activity: Daily distance walked/ran measured and rewarded

o Reward Mechanism: Financial reward (crypto), to be redeemed for fiat currency
(e.g. USD) on crypto exchange platform

o Entry Barrier: Digital wallet setup and initial NFT purchase required
Option 2:

o Game Activity: Competitive sports challenges (Fitness, Football, Dance).
Movements are analyzed, evaluated and rewarded by Al technology

« Reward Mechanism: In-game currency (no cryptocurrency), to be redeemed on in-
app marketplace for goods, services or donations

o Entry Barrier: No entry barrier m,opm

Result: Option 1= 28, Option 2= 39

16. Which of the following two options do you prefer? (4/4)

Option 1:

. GZme Activity: Competitive sports challenges (Fitness, Football, Dance).
Movements are analyzed, evaluated and rewarded by Al technology

o Reward Mechanism: Financial reward (crypto), to be redeemed for fiat currency
(e.g. USD) on crypto exchange platforms

e Entry Barrier: No entry barrier

Option 2:

o Game Activity: Daily distance walked/ran measured and rewarded

e Reward Mechanism: In-game currency (no cryptocurrency), to be redeemed on in-
app marketplace for goods, services or donations

« Entry Barrier: Digital wallet setup and initial NFT purchase required

Result: Option 1= 36, Option 2= 31
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17.

18.

19.

20.

21.

Which of the following three factors motivates you the most to download one of the three
apps?

* Enjoyment/fun 14 (22%)
« Financial rewards 19 (30%)
» Health status improvement 28 (44%)
* None of the above 4 (6%)

Which of the following might be reasons why you would refrain from adapting to one of
the P2E health apps? Select all that apply

¢ | have no interest in increasing my health status through digital health apps 14 (14%)
e | have no interest/knowledge in crypto 31 (32%)
e | do not find P2E digital health apps useful to increase my health status 15 (15%)
e | perceive the effort involved as too high (download, set up, cost) 37 (38%)

Consider that the different game activities require the collection of either GPS or
biometrical (video recording) data. How does this affect your decision to adapt to a P2E-
based digital health app?

I would not download any app that collects either GPS or biometrical data 2 (3%)

The type of data collected does not affect my decision to download an app 36 (56%)
I would only download an app that collects GPS data 14 (22%)
I would only download an app that collects biometricalata 12 (19%)

Please select the age group that applies to you.

e Younger than 18 1 (1%)
e 18-30 61 (91%)
e 30-45 2 (3%)
e 4560 3 (4%)
e older than 60 0 (0%)

What gender do you most identify with?

e Male 39 (55%)
e Female 28 (45%)
e Non-Binary 0 (0%)
e Prefer not to say 0 (0%)
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Appendix 18: Summary Table Field Research Section Two

Research Topic

Aspect

Finding

Age & Gender

Majority aged 18-30 (91%), more males (58%)

Digital Health App Usage & Spending

66% currently use digital health apps, primarily fitness apps (61%), only 27% spent money

Demographic R

Physical Activity Level

Most are actively engaged (58% moderately or very active), 7% inactive

Health and Crypto Knowledge

Generally positive health perceptions, limited cryptocurrency knowledge (81% with no or basic knowledge)

RQ 1: What motivates
individuals to use P2E-

Primary Motivations

Main motivators: improving physical health (49%), mental health (20%), and curiosity (13%)

Barriers to Usage

Main barriers: app setup effort (38%), lack of crypto knowledge (32%), doubts on health improvement (15%)

are most valued by
users?

(Discrete Choice
Experiment)

based digital health
e - - - " " -
applications? Preferences for Features Pre;e_:‘e'r;c(elsﬁl;c)lude personalized recommendations (31%), more features (24%), lower costs (18%), and easier
usabilif o
RQ2: Which design . " . .
e o Game Activity Slight preference for competive sport challenges vs. step tracking

Reward Mechanism

Preference for in-app currencies over cryptocurrencies

Entry Barriers

Preference for lower barriers, no digital wallet/NFTs required

Security
(Addition from
Research Section
One)

Preference over Data Collection

(Biometrical vs GPS)

Type of data collected does not affect the majority to download a P2E Digital Health App (56%). 22% would only
download an app that collects GPS, 19% would only download an app that collects biometrical data.

Table 9: Summary Table Field Research Section Two (Source: own construction)

47



	Introduction
	1. Systematic Literature Review
	1.1 Methodology
	1.1.1 Data Sources and Search Strategies
	1.1.2 Selection of Studies and Data Extraction Process
	1.1.3 Eligibility Criteria and Constitution of the Corpus of Analysis

	1.2 Results
	1.2.2 Results Research Question Two

	1.3 Discussion
	1.4 Limitations
	1.5 Conclusion

	2 Field Research
	2.1 Research Section One
	2.1.1 Functionality and Perceived Usefulness
	2.1.2 Social Dimension
	2.1.3 Security
	2.1.4 Cost
	2.1.5 Conclusion Research Section One

	2.2 Research Section Two
	2.2.1 Methodology
	2.2.2 Study Results
	2.2.3 Discussion
	2.2.4 Study Limitations and Future Research
	2.2.5  Conclusion Research Section Two


	3 Management Recommendations
	3.1 Management Recommendation 1
	3.2 Management Recommendation 2
	3.3 Management Recommendation 3
	3.4 Management Recommendation 4

	Conclusion
	References
	Appendices
	Appendix 1: Corpus of Analysis
	Appendix 2: Papers included in the literature review
	Appendix 3: Publication years of articles included
	Appendix 4: Stakeholders and roles in Axie Infinity
	Appendix 5: Factors contributing to GameFi’s current success
	Appendix 6: Additional  insights on Risk Sharing Mechanisms
	Appendix 7: Ten factors affecting mobile health app behaviour
	Appendix 8: GameFi & Risk sharing opportunity for Digital Health App adoption
	Appendix 9: Summary Table Literature Review
	Appendix 10: Sentiment Analysis
	Appendix 11: Social Media Analysis
	Appendix 12: Security Analysis
	Appendix 13: Cost Analysis
	Appendix 14: Summary Table Field Research Section One
	Appendix 15: Discrete Choice Experiment Design
	Appendix 16: Discrete Choice Experiment Regression Results
	Appendix 17: Survey Results Field Research
	Appendix 18: Summary Table Field Research Section Two


