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摘要 

許多健身應用程序開發人員透過將服務傳遞過程遊戲化，讓用戶更具參與度

和忠誠度。儘管如此，現有研究對於健身應用程序中遊戲化的有效性提出了矛盾

的證據。我們認為，不同的遊戲元素可能會觸發不同類型的動機，從而對用戶的

使用產生不同的影響。從自我決定理論推斷，我們將遊戲元素分為內在和外在兩

種類型，並驗證這兩種類型的元素對使用行為和忠誠度的影響。田野實驗結果表

明，與外在遊戲元素相比，內在元素可以更有效地增加用戶的使用和持續使用意

圖。 
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Abstract 

Many fitness app developers have gamified the service delivery process, aiming 

at making users more engaging and loyal. Nonetheless, the existing research provides 

ambivalent evidence on the effectiveness of gamification in fitness apps. We argue that 

various game elements may trigger different types of motivation, rendering different 

impacts on users’ usage. Drawing an inference from Self-Determination Theory, we 

categorize game elements as two types, intrinsic and extrinsic, and examine their 

influence on usage behaviors and loyalty. Results from a field experiment indicate that 

compared with extrinsic game elements, intrinsic ones can increase users’ usage and 

continued use intentions more effectively. 
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1. INTRODUCTION 

The adoption of health apps has increased rapidly in recent years. However, after 

initial adoption, many users soon feel bored and give up (Li et al. 2021): a study 

indicates that apps get deleted in 8.8 days after they’re last used (Benes 2018). For 

fitness app developers, a crucial question is how to motivate users to sustain (Karapanos 

et al. 2016). To that end, a majority of fitness app developers have invested heavily in 

gamification (Edward et al. 2016; Lister et al. 2014; Stragier et al. 2016), integrating 

game elements in the service delivery process (Huotari & Hamari 2017). Many make 

efforts in providing users with various external incentives, including digital rewards, 

badges and points (Xu et al. 2022; Lewis et al. 2016; Sailer et al. 2017; Tabak et al. 

2015). For instance, Habitica allows users to level up their own in-game characters by 

points earned from workouts; Walkup awards users according to their step counts with 

virtual badges. Through gamification, fitness app developers hope to enhance service 

experiences, make users more engaging, and eventually, increase their continued use. 

Despite the prevalence of using game elements as external incentives in fitness 

apps, some research indicates that the motivation to attain extrinsic outcomes, such as 

gaining badges and points, may not be strong enough to encourage users to sustain 

(Mekler et al. 2017). They suggest that the excitement of earning points may wear off 

and the curiosity towards various badges may fade away; eventually, in the long run, 

using game elements as extrinsic incentives may not increase users’ actual usage or 

continued use as companies hoped for.  

In the meantime, a few fitness app developers tried to differentiate and took a 

different approach. Instead of utilizing game elements as extrinsic incentives, they use 

the element to enhance service experiences and better satisfy users’ intrinsic needs. 

Considering users’ increasing need for social relatedness with the explosion of social 

media (Peters et al. 2018; Zhou & Krishnan 2019), some app developers try to use game 

elements to create a sense of belonging and connectedness to others. For example, 

Strava, one of the most popular fitness apps, provides a leaderboard operated on its 

online social networks: users can compete with one another on their workout 

performances, share their exercise experiences and get “likes” from friends. Such an 

approach has yielded surprisingly good results. Strava had gained 27 million users and 

over 1 billion exercise posts by the end of 2017, outperforming other apps of the same 

kind on iTunes Store (Strava 2017). Also, on social media platforms, the pursuit of the 

intrinsic need for social relatedness encourages users to sustain their efforts for longer: 

joggers actively sign up for marathons every year to feel belonged to their online 

communities on Twitter; gym fanatics persistently workout every day to get “likes” on 

their gym selfies on Facebook and feel socially included. These cases show that the 
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intrinsic need for social relatedness can be effective in motivating users to engage. 

Nonetheless, prior research on gamification generally discusses whether or not 

companies should use gamified apps (Hamari 2017; Sailer et al. 2017; Zuckerman & 

Gal-Oz 2014), and insights on the relative effectiveness of different game elements 

have focused on motivating customers’ usage intention and engagement (Maher et al. 

2022; Xu et al. 2022; Yang & Koenigstorfer 2021; Li et al. 2021; Feng, Tu, & Hsieh 

2020).  

Some of these studies manipulated the amount of game design elements in 

experiments, and examined which gamification features motivate users’ engagement 

the most (Maher et al. 2022; Mazarakis & Bräuer 2022; Groening & Binnewies 2021; 

Chapman & Rich 2018). However, it is difficult and inefficient to examine game design 

elements respectively, because different gamified apps will have different combinations 

of game design elements. Other scholars define the categorization of game design 

elements by type. For example, Feng, Tu, & Hsieh (2020) define an 

incommensurate game element that the effort required in attaining which is not directly 

associated with consumers’ performances in a task, and further indicate that those 

adopting an incommensurate game element have stronger intrinsic motivation in keep 

using the app than those adopting commensurate game elements.  

However, we argue that Feng, Tu, & Hsieh (2020) focused on intrinsic motivation 

(autonomy, competence, and relatedness) and ignored the effect of extrinsic motivation 

on users’ engagement behavior. Therefore, drawing inference from Self-Determination 

Theory (SDT) (Ryan & Deci 2000a), this study aims to examine the effectiveness of 

different game elements on users’ usage behavior of fitness apps and continued use 

intentions. First, based on the previous studies, we propose to distinguish between two 

types of game elements based on the motivation triggered: extrinsic game elements, 

which motivate users by providing external incentives (Lewis et al. 2016; Sailer et al. 

2017; Tabak et al. 2015), and, intrinsic game elements, which motivate users by 

satisfying their psychological need, such as social relatedness (Aparicio et al. 2012). 

Moreover, we suggest that compared with using extrinsic game elements, intrinsic 

game elements may be more effective in motivating users to engage, and 

consequentially, helping app developers to retain users. 

2. LITERATURE REVIEW AND HYPOTHESES 

2.1 Self-Determination Theory 
Motivation guides the performance and persistence of many behaviors (Ryan & 

Deci 2000a). Many companies have the long-standing aim to encourage users to be 

more loyal and keep using the products or services they provided (Brodie et al. 2011; 

So et al. 2016). To help companies fulfill this pursuit, recent research sheds light on 
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motivation and proposes to investigate users’ usage of technology-enabled services (e.g. 

apps) with SDT (Peters et al. 2018).  

SDT distinguishes between two types of motivation: extrinsic and intrinsic 

motivation (Ryan & Deci 2000a). (1) Extrinsic motivation refers to the inclination to 

perform an activity “in order to attain some separable outcomes (Ryan & Deci 2000a, 

p.71). Under extrinsic motivation, users are encouraged to take actions to attain 

incentives that are instrumental towards other things of value. For instance, users may 

be motivated to use a fitness app in order to attain digital rewards provided in the app. 

(2) Intrinsic motivation is defined as the tendency to conduct an activity “for its 

inherent satisfaction rather than some separable consequences” (Ryan & Deci 2000b, 

p. 56). In contrast with extrinsic motivation, intrinsic motivation encourages users to 

engage in an activity not for the external incentives, but for the satisfaction of their own 

psychological needs, which include the need for autonomy, the need for competence, 

and the need for social relatedness (Buckworth et al. 2007; Ryan & Deci 2017; Aparicio 

et al. 2012). For instance, users may be motivated to use a fitness app for the fulfillment 

of accomplishing a personal goal, or, the feeling of being socially included. Nonetheless, 

the basic psychological needs are rarely taken into account in the current research on 

users’ usage behaviors in mobile technologies (Peters et al. 2018). In this study, we 

draw inference from SDT to examine the influence of different game elements on users’ 

usage behaviors and continued use of fitness apps. 

2.2 Gamification and Motivation 

Gamification is the application of game elements for the purpose of changing 

individuals’ behaviors in non-gaming contexts (Deterding et al. 2011). The approach 

of gamification has been widely applied in many services (Huotari & Hamari 2017), 

such as e-commerce sites (Xu et al. 2020; Li, Lee, & Fu 2022), live-streaming (Li, Fang, 

& Wun 2019), mobile banking apps (Baptista & Oliveira 2017), online travel sites 

(Sigala 2015), and fitness apps (Hamari & Koivisto 2015b). Recent marketing research 

highlights the merits of gamification and suggests that it can help to increase users’ 

cross-buying intention (Li, Lee, & Shiu 2020), usage behaviors, and continued use 

(Berger et al. 2018; Hammedi, Leclerq, & Van Riel 2017; Kim & Ahn 2017; Liu, 

Santhanam, & Webster 2017). For instance, gamified interactions in service encounters 

can increase self-brand connection (Berger et al. 2018) and usage behaviors in services 

(Hammedi et al. 2017; Sigala 2015). In fitness apps, a variety of game elements, such 

as badges, digital rewards and leaderboard, have been widely applied to encourage 

users to be more engaging, and hence, keep using the apps for longer (Hamari & 

Koivisto 2015b; Koivisto & Hamari 2014; Lewis et al. 2016; Zhu et al. 2017). 

Despite the pervasiveness of gamification in fitness apps, previous studies provide 

ambivalent evidence on its effectiveness. Empirical results from some studies show that 
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certain game elements can effectively motivate users to use fitness apps (Hamari & 

Koivisto 2015a; Koivisto & Hamari 2014; Zuckerman & Gal-Oz 2014). For instance, 

previous research suggests that leaderboards and “likes” from friends can encourage 

users to adopt fitness apps and engage in exercise for longer (Hamari & Koivisto 2015a; 

Lee & Cho 2017; Stragier et al. 2016; Zhu et al. 2017). However, some studies provide 

contradictory evidence showing that some game elements are ineffective in motivating 

users (Hamari 2013; Mekler et al. 2017). Findings from these studies suggest that the 

novelty effect of points and badges may not be sustainable, and thus, fail to increase 

users’ usage behaviors (Lee & Cho 2017; Mekler et al. 2017).  

Given the conflicting evidence on the effectiveness of gamification in fitness apps, 

we argue that one possible explanation is that various game elements may have different 

impacts. Most previous studies manipulated the amount of game design elements in 

experiments, and examined which gamification features motivate users’ engagement 

(Maher et al. 2022; Mazarakis & Bräuer 2022; Groening & Binnewies 2021; Chapman 

& Rich 2018). Moreover, some scholars define categorization of game design elements 

by different types (Feng, Tu, & Hsieh 2020; Li et al. 2021; Yang & Koenigstorfer 2021; 

Xu et al. 2022). The author’s efforts to organize the categorization of game design 

elements from the literature are presented in Table 2. 

Recent studies by Xu et al. (2017) and Wong & Kwok (2016) indicate that 

different game elements may trigger different types of motivation: some game elements 

(e.g., digital rewards) are more likely to be perceived by users as external incentives 

and arouse extrinsic motivation; whereas some other elements (e.g., leaderboard) are 

more likely to be considered by users as means to satisfy their psychological needs and 

trigger intrinsic motivation. Based on the previous studies, we adapted from Xu et al. 

(2017) to propose that game elements can be categorized into the following two types: 

(1) extrinsic game elements that award users according to the performance of a certain 

activity and function as external incentives, and; (2) intrinsic game elements that 

stimulate the feelings of competence, autonomy, and/or social relatedness in the 

experience of the activity, and, satisfy users’ psychological needs. We categorize the 

game elements examined in previous research as intrinsic and extrinsic (as shown in 

Table 1) and further examine how these two types of game elements differ in their 

impacts on usage behaviors and continued use intentions. 
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Table 1: Game elements and related types of motivation 
Motivation Game 

elements 
Definition Literature 

Extrinsic 
Motivation 

Badges Iconic element 
indicating 
achievements 

Koivisto & Hamari 
(2014) 

Points Numerical element 
indicating 
achievements 

Walsh & Golbeck 
(2014) 

Digital 
rewards 

Virtual incentives, 
prizes, or gifts 

Lewis et al. (2016); 
Zuckerman & Gal-Oz 
(2014) 

Intrinsic 
Motivation 

   

Autonomy Role Character or avatar 
performing a task 

Bielik et al. (2012) 

Competence Leaderboard Ranks for 
comparison of task 
performance 

Allam et al. (2015);  
Zhu et al. (2017) 

Progression Milestones 
indicating 
progress of a task 

Brauner et al. (2013); 
Rose et al. (2013) 

Relatedness Like Social interactions 
(e.g. give “likes”) 
among people 
performing a 
certain task 

Hamari & Koivisto 
(2015b); Lee & Cho 
(2017);  
Stragier et al. (2016) 
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Table 2: A review of categorization of game design elements and outcomes 
Categorization of 
game design elements 

Description Examples of game 
elements 

Outcomes 
 

Theory Source 

Categorization of game design elements by quantity  
Four game 
design elements 

A leaderboard that allows 
participants to compare 
their performance with their 
friends. Virtual gifts, such as gold 
running shoes. Hierarchical status, 
such as, bronze, silver, and gold.  
Challenges intended to enhance 
social support and program 
novelty. 

Leaderboard, virtual gifts, 
hierarchical status, 
challenges 

Physical activity, 
anxiety, 
depression, and 
stress 

none Maher et al. 
(2022) 

Four game 
design elements  

Badges and in particular 
narratives usually require a lot of 
effort, feedback and progress bars 
summarize information, which is 
usually easier to implement. 

progress bar, narrative, 
feedback, and badges 

an increase in 
motivation  

SDT Mazarakis & 
Bräuer (2022) 

None vs. one vs. two 
vs. three game design 
elements  

the amount of game design 
elements   
 

points, story & bonus points Motivation and 
performance  

SDT Groening & 
Binnewies 
(2021) 

15 game elements Points for assignments, due date 
bonuses and penalties, due date 
flexibility, etc.  

barchart, freedom time, 
bonus, leaderboard, etc.  

Increase students’
perceived 
motivation in 
learning 

SDT Chapman & 
Rich (2018) 
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Table 2: (Continued) 
Categorization of game design elements by type 
1. Achievement and 

progression 
2. social interaction 
3. immersion  

 1. Challenges, goal-setting, 
feedback, progress bars, 
points, levels, 
leaderboards, badges, 
rewards  

2. Competition, 
collaboration, social 
support  

3. Story or theme, avatars 

daily step counts 
and time spent 
in physical 
activity 

none Xu et al. 
(2022) 

Narrative path agility 
and narrative target 
clarity 

Static narrative path design, users 
do not have the right to choose 
among different paths and can 
only experience a series of events 
in a predetermined sequence.  

storyline enhanced 
persistent usage 
intentions 

Goal 
priming 
theory 

Li et al. 
(2021) 

1. Motivation related 
2. education-related  
3. gamification-

related app 
features 

Gamification-related features use 
game design elements to make the 
user experience playful and 
enjoyable. 

Tracking, feedback, social 
support, goal setting, and 
reward features, etc.  

behavioral 
intentions to use 
fitness apps 

Unified 
Theory of 
Acceptance 
and Use of 
Technology 
2  

Yang & 
Koenigstorfer 
(2021) 

1. Commensurate 
2. incommensurate 

game elements 

The game element that the effort 
required in attaining is (not) 
directly associated with 
consumers’ performances in a 
task.  

1. badges, points, 
progression, digital 
rewards 

2. role, leaderboard, likes 

Increase 
engagement 
behavior, 
intrinsic  
motivation, and 
loyalty 

SDT Feng, Tu, & 
Hsieh (2020)  
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2.3 Hypotheses Development  

A primary aim of gamifying services is to motivate users (Berger et al. 2018; 

Hammedi et al. 2017; Robson et al. 2016). The experience of using a gamified service 

can trigger psychological states that motivate desirable behavioral outcomes, such as 

usage behaviors (Högberg et al. 2018). Usage behavior is considered as the important 

outcome that reflects users’ usage behavior with mobile technologies (Vishvanathan et 

al. 2017) and the key effect of gamification that increase value in service delivery 

(Robson et al. 2016). 

Furthermore, we draw inference from SDT to investigate the differential impacts 

of two types of game elements on users’ usage behavior. Previous research on SDT 

suggests that users who are motivated intrinsically may engage in the task for longer, 

compared with those motivated extrinsically (Cerasoli, Nicklin, & Ford 2014; Ng et al. 

2012; Woolley & Fishbach 2015). Sometimes, extrinsic motivation may even 

undermine users’ intrinsic motivation (Deci et al. 1999), because it conduces users more 

to an external perceived locus of causality (Ryan & Deci 2000a). For example, facing 

gamified loyalty programs with rewards imposed with explicit requirements, customers’ 

intentions to engage in the loyalty program are decreased (Kim & Ahn 2017). Based on 

these findings, we argue that while many studies show that extrinsic game elements 

(e.g., digital rewards) in fitness apps can motivate users to start exercising, the extrinsic 

motivation may not be sufficient to encourage users to sustain; in contrast, intrinsic 

game elements (e.g., leaderboard) can provide more enduring motives, and hence, 

encourage users to be more engaging. Thus, we propose: 

 

H1: Compared with users using the fitness app with extrinsic game elements, 

those using the fitness app with intrinsic game elements have higher usage 

of the app. 

 

Moreover, more frequent usage behaviors can often boost the continued use of an 

app. Recent research suggests gamification is associated with continued use (Xu et al. 

2017). While Xu et al. (2022) describe that intrinsic motivation or extrinsic motivation 

has different effects on behavior change, existing research reveals that intrinsic 

motivation can promote not only behavior change in a more stable manner (Johnson et 

al. 2016). In addition, Li, Fang, & Wun (2019) explore the impact of game elements in 

the live-streaming context, and find out that when customers have high levels of 

perceived autonomy, the positive influences of a sense of belonging on continuance 

intention would be strengthened. Moreover, Windasari & Lin (2021) investigated the 

context of wearable devices for healthcare, and proposed interactivity embedded in 

wearables that is related to the intrinsic game elements leads to higher continued use 
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intentions. Given the empirical evidence on the positive impacts of usage behavior on 

loyalty, we argue that intrinsic game elements are more effective in increasing users’ 

continued use intentions and encouraging them to keep using the apps. Hence, we 

propose: 

 

H2: Compared with the fitness app with extrinsic game elements, users have 

higher continued use intentions towards the fitness app with intrinsic game 

elements. 

3. FIELD EXPERIMENT 

3.1 Design and Procedure 

Prior to the field study, we asked 90 participants to evaluate both fitness apps on 

a five-point Likert scale for a manipulation check. The results show that the participants 

consider game elements (badges, points, digital rewards) in Walkup more focused on 

extrinsic motivation (MWalkupextrinsic = 3.82, MWalkupintrinsic = 3.44, p = 0.001) and 

game elements (role, leaderboard, progression, and like) in WeRun more focused on 

intrinsic motivation (MWeRunextrinsic = 3.54, MWeRunintrinsic = 3.76, p = 0.014). 

To test our hypotheses, we conducted a field experiment. We adopt convenience 

sampling (the researcher announces the study and participants self-select if they wish 

to participate) to recruit 198 students in a university, and 22 participants via snowball 

recruiting (participants are referred to the researcher). After recruitment, we provided 

detailed instructions of the experiment and ensured the protection of the participant’s 

privacy and confidentiality of their responses. Each participant signed a written consent 

form, and was instructed to download a specific fitness app and use the app to track 

their daily physical activity in a designated period, and in exchange, the participants 

received running armbands as gifts. 

Among the 220 participants, 189 of them completed the study. We measured 

participants’ exercise habits prior to the fitness-tracking study. The results showed no 

significant difference on participants’ current exercise habits between those in Walkup 

and WeRun groups (Mean Walkup = 3.58, Std Walkup =0.88, Mean WeRun = 3.65, Std WeRun 

=0.89, t (128) = -0.46, p = 0.64). In addition, we test the robustness of the results, the 

effect of covariates on demographics was estimated, namely age (F = 0.31, p = 0.58), 

gender (F = 1.77, p = 0.19), health status (F = 0.23, p = 0.63), exercise habit (F = 2.08, 

p = 0.15), exercise frequency (F = 2.66, p = 0.11), and experienced in using an exercise 

gamification application (F = 0.47, p = 0.49). ANCOVA results of the analysis of 

covariance suggest that all covariates had no significant effect (p > 0.05) on the 

relationship between game elements group and continued use intention.  

The demographic information of the participants is shown in Table 3. The 
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participants were randomly assigned into two groups (intrinsic vs. extrinsic game 

elements) and were asked to track their daily exercise using one of two fitness apps: 

one is “Walkup” (n = 91), a stimulus in the extrinsic game elements group; another is 

“WeRun” (n = 98), a stimulus in the intrinsic game elements group. The screenshots of 

these two apps are shown in Figure 1 and 2. (1) Walkup is a gamified fitness app that 

tracks users’ exercise and awards them with badges, points, and digital rewards 

according to their step counts. (2) WeRun is an app integrated with a social media 

platform “WeChat” that has over 963 million active users (Statista 2017); WeRun 

includes the following intrinsic game elements: role, leaderboard, progression, and like. 

Users can see their rankings on step counts among friends, their progression of exercise 

performance, and give “likes” to the performance of other users. 

The participants were told to track their exercise activities with the assigned 

fitness app for a month. Since a majority of field studies on gamified health apps were 

with durations of a month or less (Sardi, Idri, & Fernández-Alemán 2017; Seaborn & 

Fels 2015), we chose the duration of five weeks. Participants’ usage behavior was 

measured on each day of the month; One week after the fitness tracking task, we 

contacted the participants to fill out a follow-up survey and measured their intentions 

to continue using the app. 

Table 3: Demographic Information of the Participants 
Demographics 
Gender  Male  

Female 
56.9% 
43.1%  

Age Below 20  
20-25 
Above 25  

13% 
77% 
10% 

Health status  Very good 
Good 
Acceptable 
Poor 
Very poor 

31.7% 
48.6% 
17.6% 
2.1% 
0% 

Have exercise habit  Strongly agree 
Agree 
Neither agree or disagree 
Disagree 
Strongly disagree 

16% 
19.8% 
25.5% 
21.7% 
17% 

Exercise frequency  more than three times a week  
at least three times a week 
at least twice a week 
at least once a week 
less than once a week 

9.5% 
22.4% 
21.6% 
6.8% 
39.7% 

Experienced in using an 
exercise gamification 
application 

Yes  
No 

27.1% 
72.9%  
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Figure 1: The Screenshots of Walkup 
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Figure 2: The Screenshots of WeRun 

3.2 Measures 

Users’ usage behavior and continued use intentions were measured as follows. 

Usage behavior was measured by participants’ daily step counts tracked by the fitness 

app. The number of step counts of each participant was collected through API and 

recorded every day at 11:00 PM. Two research assistants recorded the screenshots of 

the fitness app with a display of the number of each participant’s step counts on a daily 
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basis without disturbing participants. In addition, during the experimental period, we 

did not impose other requests on participants to avoid introducing additional pressure 

or stress. We expected that participants would feel like they were not in control, so the 

procedure will be closer to the natural experiment. Continued use intention was 

measured with six items: (1) “If I can, I will keep using this app”, (2) “I tend to continue 

using this app in the foreseeable future”, (3) “I expect I will keep using this app”, (4) 

“Compared with other fitness apps, I tend to this app more”, (5) “I will use this app 

more frequently than before”, (6) “every time I exercise, I will open this app” 

(Cronbach’s α = 0.942). The above items were measured on a five-point Likert scale, 

ranging from 1 (“strongly disagree”) to 5 (“strongly agree”). 

4. RESULTS 

4.1 Usage Behavior 

Figure 3 describes the trends of daily step counts of the participants in both 

Walkup and WeRun groups. We conducted ANOVA to test the differences in daily step 

counts between the participants using Walkup and those using WeRun. The results show 

that the participants using WeRun have a significantly higher number of daily step 

counts than those using Walkup (MWalup = 4550.52, MWeRun = 7701.67, F (1,183) = 

61.281, p < 0.001) on average, and, in each of the five weeks, as shown in Table 4. The 

results suggest that compared with users using the fitness app with extrinsic game 

elements, those using the app with intrinsic game elements have significantly higher 

usage behavior. H1 was supported.  

Figure 3: Trends of Step Counts of the Participants Using Walkup and WeRun 

4.2 Continued Use Intention 

We examined the participants’ intentions to continue using the two fitness apps. 
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Results from ANOVA indicate that compared with the participants using Walkup 

(MWalkup = 2.95, SDWalkup = 1.00), those using WeRun show significantly higher 

intentions to keep using the app (MWeRun = 3.65, SDWeRun = 0.82, F = 26.176, p < 0.001) 

(Figure 4). The results indicated that the participants using the fitness app with intrinsic 

game elements have higher continued use intentions, compared with those using the 

app with extrinsic game elements. H2 was supported. In sum, the results from our field 

experiment indicate that compared with users using the fitness app with extrinsic game 

elements (i.e., Walkup), those using the fitness app with intrinsic game elements (i.e., 

WeRun) show significantly higher usage behavior (H1 supported) and greater 

intentions to continue using the fitness app (H2 supported).  

 
Figure 4: Continuous Use Intention 

Table 4: Difference on daily step counts of the participants using Walkup and WeRun 
 Walkup WeRun Differences 

between the 
two apps 

 M SE Differences 
with the 
previous 
week 

M SE Difference 
with the 
previous 
week

 

Week 
1 

3128.85 341.40  5156.36 390.28  t (114) = -
3.900,  
p < 0.001 

Week 
2 

3737.08 445.40 t (56) = -
1.767, 
 p = 0.083 

5692.77 338.51 t (58) = -
1.458, 
p = 0.150 

t (114) = -
3.511,  
p = 0.001 

Week 
3 

4529.48 487.98 t (56) = -
1.866,  
p = 0.067 

5808.75 413.57 t (58) = -
0.290, 
p = 0.773 

t (114) = -
2.006,  
p = 0.047 

Week 
4 

5410.41 512.50 t (56) = -
1.875,  
p = 0.066 

7308.85 639.06 t (58) = -
3.178, 
 p =0.002 

t (114) = -
2.308,  
p = 0.023 

Week 
5 

5045.74 517.19 t (56) = 
0.659,  
p = 0.512 

8843.46 506.50 t (58) = -
2.294,  
p = 0.025 

t (114) = -
5.247,  
p = 0.001 
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5. DISCUSSION 

Gamification is pervasively applied in many services (Huotari & Hamari 2017). 

In fitness apps, many app developers have gamified the services, aiming at increasing 

users’ usage and retaining users. Nonetheless, using gamification in fitness apps yields 

mixed results: in some cases, gamification helps to increase users’ usage of a fitness 

app; whereas in some other cases, gamification appears ineffective in increasing users’ 

usage. In this study, we argue that various game elements may differ in their 

effectiveness and distinguish between two types of game elements based on the 

motivation triggered: extrinsic and intrinsic game elements. Moreover, by examining 

the effectiveness of the two types of game elements, this study indicates that compared 

with extrinsic game elements, using intrinsic game elements can better motivate users 

to engage in fitness apps. Results from a five-week field experiment confirm our 

hypotheses. The findings from our study suggest that compared with users using the 

fitness app with extrinsic game elements, those using the fitness app with intrinsic game 

elements are more engaged and show higher attitudinal and behavioral loyalty towards 

the fitness app.  

5.1 Theoretical Contributions 

Findings from this study provide the following contributions to the current 

research on gamification in services: First, the current research on gamified services 

generally focuses on the influence of users’ perceived value of the services, but little 

sheds light on their motivation. Extant studies on users’ usage of mobile apps have 

discussed the impacts of the utilitarian value (e.g., convenience), hedonic value (e.g., 

enjoyment), and social value (e.g., subjective norm) (Baptista & Oliveira 2017; Hamari 

2017; Hamari & Koivisto 2015b; Yuan et al. 2015); however, only a few discuss the 

role of users’ motivation in the research of gamified service (Sailer et al. 2017). 

However, SDT is a well-established motivation theory for health behavior interventions 

(Deci & Ryan 2012), and Xu et al. (2022) suggested that applying gamification to 

promote intrinsic motivation to improve users’ physical activity participation. Our 

research draws an inference from SDT and highlights the influence of users’ motivation 

on their usage of gamified services.  

Second, previous researchers generally identify the practice of gamification as a 

dichotomy: whether or not to gamify a service (Hamari & Koivisto 2015a; Högberg et 

al. 2018; Berger et al. 2018). While a majority of previous studies have discussed the 

merits of gamification, Groening & Binnewies (2021) conclude that a high amount of 

game design elements benefits motivation and performance based on SDT. Most 

previous studies manipulated the amount of game design elements in experiments to 

examine users’ engagement (Maher et al. 2022; Mazarakis & Bräuer 2022; Groening & 
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Binnewies 2021; Chapman & Rich 2018). However, we suggest that the effectiveness 

of gamification may depend on the specific game elements applied. Nonetheless, we 

argue that different game elements may arouse different motivations, rendering 

different effectiveness; in other words, what game elements companies choose matters. 

Chapman & Rich (2018) adopted 15 game elements to measure the level of 

motivation, and concluded that four-game elements were related to autonomy and 

competency. However, it is difficult and inefficient to examine game design elements 

respectively, because different gamified apps will have different combinations of game 

design elements. Therefore, some scholars define categorization of game design 

elements by different types (Feng, Tu, & Hsieh 2020; Li et al. 2021; Yang & 

Koenigstorfer 2021; Xu et al. 2022). Xu et al. (2017) proposed the concept of extrinsic 

game elements and intrinsic game elements in exploratory research without empirical 

testing. Therefore, from the perspective of users’ motivation, we adapted the research 

by Xu et al. (2017) to distinguish between two types of game elements (i.e., extrinsic 

and intrinsic) according to the motivation triggered and further conducted a field 

experiment to examine their effectiveness on users’ usage and continued use intentions.  

Third, whereas prior research provides ambivalent findings on the effectiveness of 

gamification in fitness apps, our study shows that the difference in effectiveness may 

be a result of different types of game elements. Specifically, previous studies on 

gamification in fitness apps provide contradictory empirical evidence on its 

effectiveness: some find that using gamification can encourage users to keep using 

fitness apps (Hamari & Koivisto 2015a; Stragier et al. 2016; Zhu et al. 2017), while 

others suggest the gamification fails to motivate users to sustain (Hamari 2013; Lee & 

Cho 2017; Mekler et al. 2017). In sum, there is no clear evidence about the effectiveness 

of gamified interventions (Mazeas et al. 2022). Therefore, how exactly different game 

design elements supporting motivation is still not answered sufficiently (Koivisto & 

Hamari 2019; Mazarakis 2021). Consequently, findings from our study indicate the 

effectiveness of gamification may depend on what type of game elements companies 

use: compared with extrinsic game element, intrinsic game element is relatively more 

effective in encouraging users’ usage and increasing their continued use intentions 

towards fitness apps.  

5.2 Managerial Implications 

Many fitness app developers have invested heavily in gamification, hoping to 

motivate users to be more engaged and loyal. Nonetheless, our study indicates that not 

all game elements can effectively motivate users to sustain. Taking the perspective of 

users’ motivation, we show that different game elements may trigger various types of 

motivation, and hence, have different impacts on users’ behaviors. This suggests that 

gamification should not be considered by the app developers as a method that is directly 
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associated with desirable behavioral outcomes; rather, gamification should be treated 

as an approach giving rise to service experiences that can provoke users’ motivation to 

satisfy their psychological needs by engaging in fitness apps.  

Moreover, while a majority of app developers use external incentives to encourage 

users to keep using fitness apps, our study suggests that the effectiveness of such an 

approach may not sustain. The results from our study indicate that the impacts of 

extrinsic motivation aroused by incentives may fade and potentially not strong enough 

to motivate users to engage; in contrast, the game elements that arouse users’ intrinsic 

motivation can more effectively increase their usage and loyalty. These findings 

underline the importance of inciting users’ intrinsic motivation to retain users.  

Finally, our study highlights the importance of the social aspects of gamification 

in stimulating users’ intrinsic motivation. Given the pervasive use of social media, the 

need for social relatedness inarguably defines users’ experience (Peters et al. 2018). 

Social media can represent operant resources for users in gamified services (Huotari & 

Hamari 2017). This study shows that compared with fitness apps providing incentives, 

users are more engaged in and loyal to the apps that make extensive use of social media 

and allow them to share their exercise. This indicates that for fitness app developers, 

instead of investing heavily in offering external incentives, making effort in enhancing 

the social aspects of gamification can be a more effective approach to retaining users. 

5.3 Limitations and Future Research 

Despite the above contributions, several limitations should be considered. First, 

this research examines the effectiveness of the extrinsic and intrinsic game elements in 

the context of fitness app adoption. Future research can investigate the influence of 

these two types of elements in other service contexts in which gamification is also 

pervasively applied, such as restaurants, airlines, and tourism (Huotari & Hamari 2017). 

Moreover, in this study, we compare the effectiveness of the game elements that arouse 

extrinsic motivation and those that arouse intrinsic motivation, and have not yet fully 

discussed the impacts of the specific psychological needs: autonomy, competence, and 

relatedness. Future studies can investigate the relative effectiveness of game elements 

in addressing the three psychological needs.  
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