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 This study investigates the impact of participation in digital health 

challenges and the gamification features of mobile applications on 

increasing physical activity among millennials in Jakarta. With the 

rapid adoption of digital health platforms, gamification and interactive 

challenges have emerged as effective tools to encourage healthier 

lifestyles. A quantitative approach was employed using 150 

respondents, selected from Jakarta millennials, who completed a 

structured questionnaire based on a five-point Likert scale. Data 

analysis was conducted using SPSS version 25, including validity and 

reliability testing, classical assumption tests, regression analysis, and 

hypothesis testing. The results indicate that both participation in 

digital health challenges and gamification features significantly and 

positively influence physical activity levels. Furthermore, 

simultaneous testing showed that both variables together exert a 

strong and significant effect. The findings highlight the importance of 

integrating gamified elements and health challenges in digital 

platforms to sustain motivation and promote long-term behavioral 

change. This research contributes to the literature on digital health 

interventions and provides practical recommendations for application 

developers, healthcare providers, and policymakers in promoting 

active lifestyles among millennials. 
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1. INTRODUCTION  

The advancement of digital 

technology has significantly transformed 

various aspects of daily life, including health 

promotion and physical activity. In recent 

years, the integration of mobile health 

(mHealth) applications has gained popularity 

as an innovative tool for encouraging 

healthier lifestyles, particularly among 

younger generations. One of the most 

prominent strategies employed by these 

applications is the use of digital health 

challenges and gamification features, which 

aim to increase user engagement, motivation, 

and long-term behavioral change. The 

effectiveness of these strategies is supported 

by various studies, which highlight their 

potential in encouraging physical activity and 

improving health outcomes. mHealth 
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applications have been shown to positively 

influence physical activity among adolescents 

and young adults, with a systematic review 

finding that these applications can 

significantly increase activity levels, although 

the impact varies depending on the type of 

application used [1]. In South Africa, factors 

such as facilitating conditions, social 

influence, and performance expectancy have 

been identified as key drivers for the adoption 

of mHealth applications among youth, 

suggesting that these factors should be 

considered in app development [2]. 

Gamification, particularly social comparison-

oriented strategies, has been effective in 

enhancing physical activity and emotional 

well-being among young adults, as 

demonstrated by a randomized controlled 

trial that showed improvements in moderate 

physical activity and social functioning, 

although the effects on sleep and step counts 

were not significant [3]. Furthermore, 

gamification strategies such as self-

monitoring and challenges are particularly 

effective for physical activity, while other 

health behaviors may benefit from different 

approaches, such as cooperation for dieting 

[4]. Despite these potential benefits, 

sustaining user engagement and achieving 

long-term behavior change remain 

challenges, thus personalized design options 

and iterative design cycles with end-users are 

recommended to refine gamification 

strategies and enhance their effectiveness [4]. 

However, the effectiveness of mHealth 

applications in promoting physical activity is 

still under-researched, with few applications 

rigorously tested in research studies [5].  

Millennials in urban areas such as 

Jakarta are highly connected to technology 

and frequently use mobile applications, yet 

sedentary lifestyles and lack of consistent 

physical activity remain major challenges. 

According to the World Health Organization 

(WHO), physical inactivity is a key risk factor 

for non-communicable diseases, including 

cardiovascular disorders, diabetes, and 

obesity, highlighting the need for innovative 

interventions that motivate active lifestyles. 

Technology plays a dual role as both a 

contributor to inactivity and a potential 

solution, with mobile health applications 

offering personalized activity 

recommendations and tracking features that 

encourage healthier routines. Sedentary 

lifestyles are common among urban 

millennials, contributing to obesity and 

related health issues [6], and adolescents 

engaged in high sedentary activity face a 30% 

higher risk of obesity [7]. Mobile health 

applications using biofeedback sensors can 

provide context-aware activity suggestions 

[8], though studies show 46% of users exercise 

less than 15 minutes daily, indicating room for 

improvement [8]. Research in Jakarta further 

shows that such applications can influence 

healthier behaviors among Generation Z [9], 

but barriers such as weather and work 

commitments continue to hinder consistent 

physical activity [8].  

Gamification, defined as the 

application of game-like elements such as 

points, badges, leaderboards, and rewards in 

non-gaming contexts, has been shown to 

enhance user motivation by creating 

enjoyable and competitive experiences, while 

participation in digital health challenges—

such as step count competitions, fitness 

milestones, and group-based activities—

encourages consistent physical activity by 

fostering accountability, achievement, and 

community support. Together, these elements 

reshape the way millennials perceive and 

engage with health-related behaviors by 

making physical activity more enjoyable and 

sustainable. Gamification has been effectively 

used to increase motivation and engagement 

in physical activity through rewards, 

competition, and incremental challenges [10], 

and studies on older adults also confirm its 

significant impact on motivation compared to 

non-gamified approaches, underscoring its 

adaptability across different demographics 

[11]. Within mobile health (mHealth) apps, 

gamification elements such as challenges, 

feedback, and social comparison play a critical 

role in sustaining user engagement [12], with 

intrinsic and extrinsic game elements 

complementing each other to promote long-

term use [12]. The growing popularity of 

gamification in health contexts is supported 

by research showing positive outcomes in 
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engagement and behavior change [13], 

though challenges remain in fully 

understanding the motivational role of game 

elements and ensuring the long-term 

effectiveness of gamified health interventions 

[12].  

Previous studies have highlighted the 

positive effects of gamification on health 

behavior change and the effectiveness of 

health challenges in increasing physical 

activity, yet empirical research focusing 

specifically on millennials in Jakarta remains 

limited. Given the cultural and lifestyle 

characteristics of this demographic, tailored 

digital health strategies are essential for 

effectively influencing their physical activity 

levels. Gamification, which incorporates 

elements such as points, leaderboards, and 

challenges into non-game contexts, has been 

shown to positively influence physical 

activity, though findings are often mixed and 

rely on self-reported data [14], [15]. The 

combination of wearable devices and 

gamification further enhances user 

engagement, with features like self-

monitoring and rewards playing significant 

roles [14]. Mobile health (mHealth) 

applications, popular among younger 

generations including millennials, provide 

accessible tools for supporting healthy 

behaviors through monitoring features and 

gamification elements [4], [9]. In Jakarta, the 

adoption of mHealth apps among Generation 

Z reflects a growing trend that could extend 

to millennials, emphasizing the need to 

understand user experiences and preferences 

to optimize app design and effectiveness [9]. 

Nonetheless, sustaining engagement remains 

a challenge, with varying user preferences 

requiring personalized design and iterative 

development with feedback [4]. Moreover, 

the role of “superusers” or highly engaged 

participants can significantly influence 

broader user communities, suggesting that 

community support and cooperative game 

elements could further enhance the 

effectiveness of gamified health interventions 

[16].  

This study aims to analyze the impact 

of participation in digital health challenges 

and the gamification features of mobile health 

applications on increasing physical activity 

among millennials in Jakarta. By employing a 

quantitative approach with 150 respondents, 

measured using a five-point Likert scale and 

analyzed with SPSS version 25, this research 

seeks to provide evidence on the extent to 

which these digital interventions contribute to 

healthier lifestyles. The findings are expected 

to offer valuable insights for mobile 

application developers, public health 

practitioners, and policymakers in promoting 

sustainable physical activity behaviors 

through digital platforms. 

 

2. LITERATURE REVIEW 

2.1 Digital Health Applications 

Digital health applications, 

particularly mobile health 

(mHealth) apps, have become 

important tools for promoting 

physical activity and wellness, 

especially in urban areas with 

high smartphone penetration 

like Jakarta, offering cost-

effective features such as step 

counters, calorie trackers, and 

personalized workout plans. 

These apps empower 

individuals to manage their well-

being and are highly relevant for 

millennials who are closely 

connected to digital platforms. 

Evidence shows that mHealth 

apps can enhance physical 

activity through monitoring 

tools and personalized feedback 

that support behavior change 

and motivation [5], [17], and 

research indicates they can 

improve health outcomes by 

expanding access to information 

and services [18]. However, their 

effectiveness remains under-

researched, with concerns about 

privacy and data security 

requiring attention to sustain 

user trust [5], [17]. In cities like 

Jakarta, where smartphone 

usage is high, these applications 

provide practical opportunities 
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for health promotion [19], and 

millennials’ digital connectivity 

further strengthens their 

potential to drive widespread 

positive health behavior change 

[18].  

2.2 Gamification in Health 

Applications 

Gamification in health 

applications leverages game 

design elements to enhance user 

engagement and motivation, 

particularly among millennials 

who are familiar with digital and 

interactive environments, 

making routine health tasks 

more enjoyable and competitive 

while promoting sustained 

participation in physical 

activities. By integrating points, 

badges, leaderboards, and 

incremental challenges, 

gamification significantly boosts 

intrinsic motivation, which is 

essential for long-term behavior 

change. Research identifies 

gamification as a novel 

intervention for physical activity 

through rewards, competition, 

and challenges that increase 

engagement in non-game 

contexts [10], while its use in 

mobile health (mHealth) apps 

sustains user participation with 

features such as challenges, 

feedback, and social comparison 

that influence both intrinsic and 

extrinsic motivation 

[12]Gamification provides 

motivational experiences similar 

to games, helping maintain user 

interest and fostering positive 

behaviors like regular physical 

activity [20], with studies 

confirming its effectiveness in 

enhancing user engagement and 

motivation in health contexts 

[21]. Nonetheless, challenges 

remain in understanding the 

balance between intrinsic and 

extrinsic elements for sustained 

engagement [12], and while 

supported by theoretical and 

empirical evidence, issues such 

as user retention and long-term 

viability of gamified health apps 

continue to be significant 

considerations [20].  

2.3 Digital Health Challenges 

Digital health challenges 

within health applications, such 

as step competitions and group 

challenges, play a vital role in 

promoting physical activity by 

fostering accountability, social 

recognition, and 

competitiveness, thereby 

motivating users to achieve 

personal goals while enhancing 

long-term commitment. The 

integration of social features in 

mobile health applications 

(MHAs) positively influences 

user behavior and outcomes by 

providing a platform for both 

personal and social engagement, 

which are crucial for sustaining 

healthy lifestyles. Social Fitness 

Applications (SFAs) have been 

shown to significantly increase 

user participation in physical 

activities through goal setting 

and social support, leading to 

stronger commitment and 

greater health awareness [22], 

while their versatility allows 

users to track progress and 

engage in community challenges 

tailored to individual 

preferences [22]. Social features 

in MHAs, such as competition 

and peer support, are associated 

with healthier workout 

behaviors and improved body 

satisfaction [23], with hybrid 

concepts like leaderboards and 

community challenges 

effectively motivating users to 

stay active [24]. Designing 

MHAs to facilitate social support 

is therefore essential, especially 

for users facing health 
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challenges, as balancing social 

and health agendas can increase 

engagement and motivation [25], 

while innovations such as virtual 

coaches like FittleBot enhance 

community sense and 

compliance by providing 

personalized recommendations 

and team-based support [26].  

2.4 Physical Activity and Health 

Outcomes 

Physical activity is a critical 

factor in preventing chronic 

diseases and enhancing overall 

health, as emphasized by the 

World Health Organization, yet 

many millennials in Jakarta 

remain inactive due to sedentary 

lifestyles and technological 

reliance. Physical inactivity is a 

major risk factor for 

cardiovascular diseases, 

diabetes, and certain cancers 

[27], [28], while regular exercise 

helps prevent obesity, 

musculoskeletal problems, and 

mental health issues such as 

depression and anxiety [29]. A 

dose-response relationship also 

exists between physical activity 

levels and reduced mortality and 

disease incidence, underscoring 

the importance of consistent 

exercise [30]. However, Jakarta’s 

millennials face barriers 

including sedentary work 

environments, limited time, and 

digital distractions [27], with 

inactivity contributing to 

significant economic costs, as 

active individuals incur 30% 

lower medical expenses 

compared to their inactive 

counterparts [30]. Digital health 

platforms incorporating 

gamification offer a potential 

solution by making physical 

activity more engaging and 

accessible, increasing 

participation through features 

such as personalized exercise 

recommendations, progress 

tracking, and social interaction 

[29], [31].  

2.5 Millennials and Technology 

Adoption 

Millennials, as digital 

natives, are highly receptive to 

digital health interventions that 

integrate gamification and social 

engagement, making them 

particularly effective in 

influencing physical activity 

levels through interactive and 

user-friendly designs. 

Gamification strategies in 

mHealth interventions, such as 

leaderboards and progress bars, 

have been shown to improve 

moderate physical activity and 

emotional well-being among 

young adults, as demonstrated 

in the LevantApp study, which 

found that social comparison-

oriented gamification can 

enhance engagement and health 

outcomes, though its impact 

varies across metrics [3]. 

Similarly, the "Tweeting to 

Health" intervention that 

combined Fitbits with Twitter 

increased physical activity and 

improved dietary habits through 

gamified challenges, showcasing 

the potential of wearable 

technology and social media in 

fostering healthy behaviors [32]. 

Beyond gamification, social 

influence and community 

support play a vital role, as 

millennials are motivated by 

virtual communities and social 

networks that provide peer 

support, accountability, and 

access to health coaches [33]. 

Social factors such as peer 

comparison and facilitating 

conditions have been found to 

significantly shape millennials’ 

engagement with mobile health 

technologies, reinforcing the 

importance of integrating both 
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technological and social 

elements in health promotion 

strategies [2].  

2.6 Previous Empirical Studies 

Several empirical studies 

have demonstrated the positive 

role of digital health 

interventions in promoting 

physical activity, particularly 

through gamification features 

that enhance user engagement 

and adherence to health-related 

behaviors. Participants using 

gamified apps were found to 

engage for more days compared 

to non-gamified apps (113 days 

vs. 81 days), with leaderboards 

and status views identified as the 

most effective features in driving 

engagement through social 

comparison [34]. Similarly, 

competitive and cooperative 

gamification designs in mobile 

fitness applications increased 

daily steps and sustained 

engagement, with competition 

improving appraisal support 

and cooperation enhancing 

companion support, both 

contributing to long-term 

physical activity [35]. Social 

exergames that integrate 

competition, rewards, and 

cooperation have also been 

effective in motivating physical 

activity by creating engaging 

and socially fulfilling 

experiences, though their impact 

depends on factors such as group 

size and player matching [36]. 

While these findings confirm 

that competition and 

cooperation in digital health 

challenges increase motivation 

and physical activity levels, most 

studies have been conducted in 

Western contexts, leaving 

limited research on urban 

millennials in Southeast Asia, 

particularly Jakarta, thereby 

underscoring the need for 

localized studies that consider 

cultural and contextual 

influences on digital health 

adoption. 

2.7 Research Gap and Framework 

While existing literature 

supports the effectiveness of 

gamification and health 

challenges in promoting physical 

activity, little is known about 

their combined effects among 

millennials in Jakarta. Previous 

research has not adequately 

addressed how cultural, social, 

and technological factors shape 

the success of these interventions 

in Indonesia. This study fills the 

gap by analyzing the 

relationship between 

participation in digital health 

challenges, gamification 

features, and physical activity 

levels using quantitative 

methods. The conceptual 

framework posits that both 

independent variables—

participation in digital health 

challenges and gamification 

features—positively influence 

the dependent variable, physical 

activity among millennials. 

 

3. METHODS 

3.1 Research Design 

This study employed a quantitative 

research design to examine the impact of 

participation in digital health challenges and 

gamification features of mobile health 

applications on increasing physical activity 

among millennials in Jakarta. A survey 

method was utilized, with data collected 

through a structured questionnaire. The 

quantitative approach was chosen because it 

allows for statistical testing of hypotheses and 

provides empirical evidence regarding the 

relationships between variables. 

3.2 Population and Sample 

The population of this research 

consisted of millennials living in Jakarta who 
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actively use mobile health applications that 

incorporate digital challenges and 

gamification features. A purposive sampling 

technique was applied to select respondents 

who met the criteria of being within the 

millennial age range (1981–1996) and having 

prior experience with health applications. 

A total of 150 respondents were 

selected as the research sample, which meets 

the minimum requirement for statistical 

analysis using SPSS. This sample size is 

considered adequate for detecting significant 

relationships in regression-based analysis 

[37]. 

3.3 Variables and Operational 

Definitions 

The study examined three main 

variables, namely Participation in Digital 

Health Challenges (X1), Gamification 

Features (X2), and Physical Activity (Y). 

Participation in Digital Health Challenges 

(X1) was defined as the degree of involvement 

of respondents in structured health-related 

activities provided by digital applications, 

such as step count competitions, group 

challenges, and milestone achievements. 

Gamification Features (X2) referred to the 

presence and use of game-like elements in 

health applications, including points, badges, 

leaderboards, levels, and rewards, which 

serve to motivate users to maintain physical 

activity. Physical Activity (Y) was defined as 

the level of respondents’ engagement in 

physical exercise and movement, measured in 

terms of frequency, duration, and consistency 

of activity promoted by the use of digital 

health applications. All variables were 

measured using indicators that were 

transformed into questionnaire items and 

assessed through a five-point Likert scale 

ranging from 1 (strongly disagree) to 5 

(strongly agree). 

3.4 Research Instrument 

The primary data collection 

instrument used in this study was a 

structured questionnaire consisting of four 

sections: Section A captured demographic 

information such as age, gender, occupation, 

and frequency of app usage; Section B 

contained items measuring participation in 

digital health challenges (X1); Section C 

included items measuring gamification 

features (X2); and Section D comprised items 

measuring physical activity (Y). To ensure 

clarity, validity, and reliability, the 

questionnaire was pre-tested with a small 

group of respondents prior to its full 

distribution. 

3.5 Data Collection Procedure 

Data were collected through an 

online survey distributed via social media 

platforms (WhatsApp, Instagram, and 

Telegram) and professional networks. 

Respondents were given a consent form 

ensuring confidentiality and voluntary 

participation. Data collection was conducted 

over a period of four weeks to obtain the 

target sample size. 

3.6 Data Analysis Technique 

The collected data were coded and 

analyzed using SPSS version 25 through 

several steps: descriptive analysis was first 

conducted to describe respondents’ 

demographic characteristics and provide an 

overview of responses to each variable; 

validity and reliability tests using Pearson 

correlation and Cronbach’s Alpha were then 

applied to ensure the questionnaire items 

were accurate and consistent; classical 

assumption tests, including normality, 

multicollinearity, and heteroscedasticity, 

were performed to confirm the suitability of 

the regression model; multiple linear 

regression analysis was employed to examine 

the effects of participation in digital health 

challenges (X1) and gamification features (X2) 

on physical activity (Y); and finally, 

hypothesis testing was carried out using the t-

test for individual effects and the F-test for 

simultaneous effects, with a significance level 

set at 0.05. 

 

4. RESULTS AND DISCUSSION 

4.1 Descriptive Analysis 

The descriptive analysis was 

conducted to provide an overview of the 

respondents’ demographic characteristics and 
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their responses to the research variables, 

namely participation in digital health 

challenges (X1), gamification features (X2), 

and physical activity (Y). A total of 150 

millennials in Jakarta participated in this 

study. In terms of gender, 83 respondents 

(55.3%) were female and 67 respondents 

(44.7%) were male, indicating a fairly 

balanced distribution with a slightly higher 

proportion of females. The age of respondents 

was within the millennial range (25–39 years), 

with the majority (64%) aged 25–30 years and 

36% aged 31–39 years. Regarding occupation, 

98 respondents (65.3%) were employed full-

time, 32 respondents (21.3%) were students, 

and 20 respondents (13.4%) were self-

employed. In terms of health app usage 

frequency, 108 respondents (72.0%) reported 

daily use of digital health applications, while 

42 respondents (28.0%) used them three to 

five times per week. This profile reflects that 

most participants were young professionals 

and students who actively engage with 

mobile health applications on a regular basis. 

Descriptive statistics for the research 

variables were calculated using mean and 

standard deviation values based on a five-

point Likert scale (1 = strongly disagree, 5 = 

strongly agree). For participation in digital 

health challenges (X1), the mean score was 

4.12 with a standard deviation of 0.68, 

indicating that most respondents agreed that 

step competitions and milestone tracking 

motivated them to increase their activity 

levels. Gamification features (X2) had a mean 

score of 4.05 and a standard deviation of 0.71, 

showing that respondents generally 

perceived points, leaderboards, and badges as 

enjoyable and motivating elements that 

encouraged them to remain active. 

Meanwhile, physical activity (Y) had the 

highest mean score of 4.18 with a standard 

deviation of 0.66, suggesting that respondents 

consistently engaged in higher levels of 

physical activity after using health 

applications, thereby reflecting positive 

behavioral changes. 

 

 

4.2 Measurement Model 

Evaluation (Validity and 

Reliability Tests) 

Before testing the hypotheses, the 

validity and reliability of the research 

instrument were evaluated to ensure that the 

questionnaire items accurately measured the 

intended constructs. The evaluation consisted 

of two main steps: validity test and reliability 

test. 

1. Validity Test 

Validity was assessed using the 

Pearson Product-Moment correlation 

between each indicator score and its 

corresponding total construct score, with 

results compared against the r-table value of 

0.161 (df = 148, α = 0.05), where an item is 

considered valid if the correlation coefficient 

(r-count) exceeds the r-table value and is 

significant at p < 0.05. For Participation in 

Digital Health Challenges (X1), all 8 items had 

correlation coefficients ranging from 0.523 to 

0.742 (p < 0.001), exceeding the threshold. For 

Gamification Features (X2), all 7 items 

showed correlation coefficients between 0.511 

and 0.726 (p < 0.001), indicating strong 

validity. For Physical Activity (Y), all 6 items 

had correlation coefficients between 0.548 and 

0.764 (p < 0.001), confirming validity. 

Therefore, all items across the three constructs 

were valid and suitable for further analysis. 

2. Reliability Test 

Reliability was tested using 

Cronbach’s Alpha, with a coefficient above 

0.70 indicating that the construct is reliable 

and has internal consistency. The results 

showed that Participation in Digital Health 

Challenges (X1) had a Cronbach’s Alpha of 

0.874, Gamification Features (X2) had 0.861, 

and Physical Activity (Y) had 0.889. Since all 

values exceeded the 0.70 threshold, the 

instrument was deemed reliable and 

consistent in measuring the constructs. 

4.3 Classical Assumption Tests 

To ensure the accuracy and 

robustness of the regression model, several 

classical assumption tests were conducted. 
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These included tests of normality, 

multicollinearity, and heteroscedasticity. 

1. Normality Test 

The normality of residuals was tested 

using the Kolmogorov–Smirnov test and 

supported by a histogram and P–P plot. The 

Kolmogorov–Smirnov test produced a 

significance value of 0.200 (p > 0.05), 

indicating that the data were normally 

distributed, while the histogram showed a 

bell-shaped curve and the P–P plot displayed 

points close to the diagonal line, further 

confirming normality. Therefore, the 

residuals of the regression model met the 

normality assumption. 

2. Multicollinearity Test 

Multicollinearity was assessed using 

Tolerance and Variance Inflation Factor (VIF) 

values, where a tolerance value greater than 

0.10 and a VIF value below 10 indicate the 

absence of multicollinearity. The results 

showed that Participation in Digital Health 

Challenges (X1) had a tolerance of 0.653 and a 

VIF of 1.532, while Gamification Features (X2) 

had a tolerance of 0.678 and a VIF of 1.476. 

Since both predictors met the criteria, the 

analysis confirmed that there were no 

symptoms of multicollinearity. 

3. Heteroscedasticity Test 

Heteroscedasticity was tested using 

the Glejser test and a scatterplot of residuals, 

where the Glejser test results showed 

significance values above 0.05 for all 

independent variables, indicating no 

heteroscedasticity problem, and the 

scatterplot displayed a random distribution 

without any specific pattern, further 

confirming the absence of heteroscedasticity. 

4.4 Regression Analysis 

Multiple linear regression was 

conducted to examine the effect of 

participation in digital health challenges (X1) 

and gamification features (X2) on physical 

activity (Y) among millennials in Jakarta. The 

regression equation obtained from SPSS 

analysis is Y = 1.124 + 0.426X1 + 0.391X2 + e, 

where Y represents physical activity, X1 is 

participation in digital health challenges, X2 is 

gamification features, and e is the error term. 

The constant (α) of 1.124 indicates that even in 

the absence of participation in challenges (X1) 

and gamification features (X2), there is still a 

baseline level of physical activity reported by 

millennials. 

The coefficient analysis showed that 

participation in digital health challenges (X1) 

had a regression coefficient (β) of 0.426 with a 

t-value of 6.215 and p < 0.001, indicating a 

positive and significant effect. Similarly, 

gamification features (X2) had a regression 

coefficient (β) of 0.391 with a t-value of 5.874 

and p < 0.001, also showing a positive and 

significant effect. These results confirm that 

both independent variables contribute 

positively to physical activity, meaning that 

higher engagement in digital health 

challenges and stronger exposure to 

gamification features are associated with 

higher physical activity levels among 

respondents. 

In terms of model fit, the R² value was 

0.612, which means that 61.2% of the variation 

in physical activity can be explained by the 

two predictors, while the Adjusted R² of 0.605 

confirms the robustness of the model after 

accounting for the number of predictors and 

sample size. The remaining 38.8% of variation 

is influenced by other factors not examined in 

this study, such as lifestyle, social 

environment, or personal motivation. 

Furthermore, the ANOVA test showed an F-

value of 54.328 with p < 0.001, indicating that 

the regression model is statistically 

significant, and that participation in digital 

health challenges (X1) and gamification 

features (X2) together significantly influence 

physical activity (Y). 

Discussion 

The results of this study highlight the 

significant role of digital health challenges 

and gamification features in increasing 

physical activity among millennials in Jakarta. 

Both independent variables—participation in 

digital health challenges (X1) and 

gamification features (X2)—were found to 

have positive and significant effects on the 

dependent variable, physical activity (Y). 
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Furthermore, when tested simultaneously, 

both variables demonstrated a strong 

combined influence, reinforcing the 

importance of integrating behavioral 

motivation with engaging digital strategies. 

First, the finding that participation in 

digital health challenges significantly affects 

physical activity is consistent with prior 

research showing that goal-setting, 

competition, and community involvement 

enhance motivation to adopt healthier habits, 

as these challenges create a sense of 

accountability and achievement, particularly 

among millennials who are receptive to 

structured activities mediated by technology. 

Social media fitness applications foster 

accountability and provide crucial support, 

especially for sedentary individuals 

beginning exercise routines, while also 

facilitating a sense of community that sustains 

motivation and commitment to physical 

activity [38]. Fitness trackers and their 

gamification elements, such as challenges and 

achievements, have been shown to 

significantly motivate users, with surveys 

reporting that 61% of participants engaged in 

competitions and 89% recognized 

achievements, thereby enhancing both 

intrinsic and extrinsic motivation [39]. 

Similarly, participation in social media 

challenges like #13in2013 increased physical 

activity by encouraging participants to 

complete more races and cover more miles 

than in previous years, while also 

contributing to weight loss and improved 

physical health [40]. Internet-mediated 

programs such as Active U, which integrate 

goal setting and optional team participation, 

further demonstrate the effectiveness of 

structured digital programs in promoting 

sustained engagement in physical activity by 

providing both support and motivation [41].  

Second, the significant effect of 

gamification features highlights the 

importance of interactive and rewarding 

elements—such as points, leaderboards, 

progress tracking, and rewards—in 

encouraging users to maintain healthy 

behaviors, as gamification influences 

psychological engagement by making routine 

health activities enjoyable and socially 

competitive. For millennials, who often seek 

instant feedback and interactive experiences, 

gamification transforms physical activity 

from a mundane obligation into an enjoyable, 

achievement-oriented experience. 

Gamification applies game mechanics like 

rewards, competition, and incremental 

challenges to non-game contexts, effectively 

promoting physical activity and other health 

behaviors [10], while strategies such as points, 

badges, and rankings have proven effective in 

public health interventions targeting physical 

activity, nutrition, and smoking cessation [42]. 

Gamified mobile health (mHealth) apps 

further sustain engagement by integrating 

feedback, challenges, and social comparison, 

which enhance intrinsic and extrinsic 

motivation [12]. Evidence from gamified 

physical activity apps shows that users 

engage more and increase activity levels 

compared to non-gamified versions, with 

leaderboards and status features particularly 

effective in promoting social comparison and 

engagement [34]. Beyond individual 

outcomes, gamification in health and fitness 

apps provides motivational, social, and 

emotional benefits, supporting behavior 

change and improving health outcomes, with 

growing adoption suggesting a promising 

future for its role in public health and 

wellness [43].  

Third, the simultaneous effect of both 

digital health challenges and gamification 

features underscores the synergistic 

relationship between structured health 

programs and engaging digital features. 

While health challenges provide clear goals 

and measurable targets, gamification 

enhances the emotional and motivational 

aspects of participation. Together, they create 

a comprehensive framework that sustains 

user interest, promotes consistent physical 

activity, and contributes to long-term 

behavioral change. 

These findings are particularly 

relevant in the context of Jakarta, where 

millennials represent a tech-savvy 

demographic that heavily relies on mobile 

applications for lifestyle management. The 

integration of gamification into digital health 

platforms aligns well with the digital habits of 
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this population, making it a practical strategy 

for public health promotion. Moreover, the 

study supports the growing body of literature 

emphasizing that technology-driven health 

interventions can be both cost-effective and 

impactful in urban settings. 

In practice, the results suggest that 

application developers, healthcare providers, 

and policymakers should prioritize 

embedding gamification elements and 

interactive challenges into digital health 

initiatives. Doing so not only boosts short-

term participation but also fosters long-term 

adherence to healthy lifestyles. Future 

programs could further enhance engagement 

by combining gamification with 

personalization, social interaction, and 

reward mechanisms tailored to user 

preferences. 

 

5. CONCLUSION 

This study concludes that 

participation in digital health challenges and 

the integration of gamification features 

significantly improve physical activity among 

millennials in Jakarta. The t-test results 

confirmed that each variable has a positive 

and significant effect, while the F-test showed 

that both variables together exert a stronger 

influence. These findings suggest that 

structured digital health challenges provide 

accountability and measurable goals, while 

gamification features create enjoyment and 

sustained engagement. The combination of 

these two strategies is particularly effective 

for millennials, who are highly engaged with 

mobile technology and receptive to 

interactive experiences. In the context of 

Jakarta, where lifestyle-related health issues 

are increasing, such digital interventions can 

play a vital role in promoting public health. 

From a practical perspective, 

application developers should design health 

platforms that not only include goal-oriented 

challenges but also embed interactive 

gamification elements such as points, 

leaderboards, and rewards. At the same time, 

healthcare providers and policymakers can 

leverage these tools to design cost-effective 

and scalable programs that foster healthier 

behaviors among urban populations, 

ultimately contributing to the reduction of 

sedentary lifestyles and the prevention of 

chronic diseases.
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