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ARTICLE INFO ABSTRACT

Received 8 November 2021, This study analyses how gamification motivates users of gamified mobile exercise apps and enhances their health.
Accepted 10 May 2022 Data from 276 Fitbit users were analysed using structural equation modelling. The findings showed that feelings of
Available online 14 July 2022 competence and autonomy arise when exercise apps include achievement and progression-oriented affordances,

and that feelings of relatedness arise with social, immersion and achievement and progression-oriented affor-
dances. They also revealed that exercise apps should satisfy the needs for competence and relatedness to develop
individuals’ intrinsic motivation, which in turn leads to greater physical, mental and social health. These findings
offer insights for managers in this industry.
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RESUMEN

Este estudio analiza como la gamificacién motiva a los usuarios de aplicaciones moviles gamificadas de deporte y
mejora su salud. Se analizaron los datos de 276 usuarios de Fitbit mediante un modelo de ecuaciones estructurales.
Los resultados mostraron que las necesidades de competencia y autonomia se ven satisfechas cuando las aplica-
ciones de ejercicio incluyen elementos de juego orientados al logro y la progresion, mientras que la necesidad de
relacion se ve cubierta cuando la aplicaciéon mévil incluye elementos sociales, de inmersion y orientados al logro y
la progresion. Los resultados también revelaron que las aplicaciones de ejercicio deberian satisfacer las necesidades
de competencia y relacién para desarrollar la motivacion intrinseca en los individuos, lo que a su vez conduce a
una mayor percepcion de salud fisica, mental y social. Estas conclusiones ofrecen informacion a los disefiadores y
desarrolladores de este tipo de aplicaciones moviles.
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1. INTRODUCTION

Recently, the global fitness app market size has skyrocket-
ed due to people’s increased interest in health and wellness, the
spread of the COVID-19 pandemic, and the increasing penetra-
tion of smartphones. This market, valued in $1.1 billion in 2021,
is expected to have a compound annual growth rate of 17.6%
from 2022 to 2030 (Grand View Research, 2022). While different
types of technology have also emerged to help individuals to ex-
ercise, such as exergames (e.g., Ho et al., 2017; Li & Lwin, 2016)
and wearable activity trackers (e.g., Attig & Franke, 2019; Lun-
ney et al., 2016), mobile health and fitness apps are widespread,
as shown by the number of downloads worldwide, which grew
from 488 million in 2019 to 593 million in 2020 (Statista, 2021).

Health and fitness apps make it easier for individuals to track
and monitor their physical activities (Lunney et al, 2016). To
keep their users motivated and engaged, many of them provide
individuals with short-term challenges, rewards and social sup-
port (Hamari & Koivisto, 2015). This emerging technological ap-
proach towards motivating people is known as gamification, and
involves the use of motivational affordances —that is, game ele-
ments and mechanics— that are common in games in non-game
contexts (Deterding et al., 2011). Gamification is particularly
beneficial in fields where individuals need to display long-term
commitment and persistent behaviours, and tend to procrasti-
nate (Koivisto & Hamari, 2019a), such as health and physical
exercise. However, despite the initial excitement they feel when
using gamified health and fitness apps, many users discontinue
using them shortly after they download them (Feng et al., 2020),
mainly due to loss of motivation (Attig & Franke, 2020). There-
fore, a question arises: in the context of fitness apps, is gamifica-
tion failing to motivate users and to improve their health?

In recent years, gamification has gained the attention of practi-
tioners and researchers as a way to promote exercise and well-be-
ing. Some works have explored the use of gamification in the con-
text of mobile exercise apps (e.g., Cechetti et al., 2019; Eisingerich
et al., 2019; Hamari & Koivisto, 2013; Hamari & Koivisto, 2015;
Hassan et al., 2019; Hassan et al., 2020; Jang et al., 2018; Kari et al.,
2016; Koivisto & Hamari, 2014; Spil et al., 2017; Tsai et al., 2021;
Tu et al., 2019). However, reliable scientific evidence for the effec-
tiveness of gamified mobile exercise apps is still scarce (Stiglbauer
et al., 2019). Previous research and marketing practice have also
provided mixed results about the effects of gamification-based
fitness apps (Feng et al., 2020). In addition, as recently noted by
Koivisto and Hamari (2019b, p. 107), particularly in the health and
exercise context, gamification “has still lacked an empirically rigor-
ous body of literature examining its effects”. Moreover, it has been
noted that many studies fail to provide a linkage to prior theory to
explain the motivational process driven by the elements of gami-
fication (Johnson et al., 2016; Sardi et al., 2017) and how motiva-
tion influences health outcomes (Kaczmarek et al., 2017). Besides,
existing research has focused on a limited set of game elements,
mostly points, goals, leaderboards and progress visualization
(Koivisto & Hamari, 2019b), and a limited set of health outcomes,
mostly physical health (Johnson et al., 2016). Finally, methodolog-
ical shortcomings have also been identified, such as small sample
sizes, the absence of inferences and the use of non-validated meas-
ures (Hamari et al., 2014; Koivisto & Hamari, 2019a; Matallaoui
et al., 2017; Seaborn & Fels, 2015).

Therefore, this research aims to provide new insights into how
gamification motivates users of gamified mobile exercise apps and
enhances their health. Specifically, the present study draws on
self-determination theory (Ryan & Deci, 2000), which provides a
useful framework for analysing motivation, and proposes and tests
a comprehensive model to gain insights into how different motiva-
tional affordances embedded in gamified exercise apps foster the
satisfaction of individuals’ psychological needs for competence,
autonomy and relatedness, promoting intrinsic motivation to use
the apps. Finally, the effects of motivation on physical, mental and
social health outcomes are analysed.

By doing so, this study makes several contributions to the
academic literature and to managerial practice. First, research-
ers have emphasised the importance of measuring users in-
teractions with motivational affordances (Xi & Hamari, 2019).
However, many studies in the context of health and exercise apps
have explored the effects of gamification only at a general level
or as a research context (e.g., Hamari & Koivisto, 2013; Hamari
& Koivisto, 2015; Jang et al., 2018; Kari et al., 2016; Koivisto &
Hamari, 2014; Spil et al., 2017; Tsai et al., 2021; Tu et al., 2019). In
addition, most studies in this context have investigated a limited
number of motivational affordances (e.g., Cechetti et al., 2019;
Giannakis et al., 2013; Hassan et al., 2019; Zuckerman & Gal-Oz,
2014). Therefore, this study seeks to advance knowledge about
the effects of different motivational affordances used in gamified
mobile exercise apps on users’ motivations and health.

Second, previous research into gamification in health and ex-
ercise has mainly analysed the continuous use of a platform and/
or the increase of exercise and physical activity as the dependent
variable (e.g., Hamari & Koivisto, 2013; Hamari & Koivisto, 2015;
Harris, 2019; Hassan et al., 2019; Ho et al., 2017; Jang et al., 2018;
Kaczmarek et al., 2017; Kari et al., 2016; Koivisto & Hamari, 2014;
Koivisto et al., 2019; Li & Lwin, 2016; Lunney et al., 2016; Pasco
et al., 2017; Peng et al., 2012; Smeddinck et al., 2019; Spil et al.,
2017; Stragier et al., 2016; Tsai et al., 2021; Tu et al., 2019; Zucker-
man & Gal-Oz, 2014). Although physical health is an important
dimension of users’ health, as recognised by the World Health Or-
ganization, on€’s health also includes mental and social well-being
facets. Therefore, this study further explores the role of gamifica-
tion in all the dimensions of health. In addition, many previous
studies collected information directly from the app to measure
dependent variables objectively, such as biometric variables (e.g.,
Gonziélez et al., 2016), and measures of physical activity such as
steps, daily walking time and/or average speed (e.g., Giannakis
et al., 2013; Pasco et al., 2017; Tu et al., 2019; Zuckerman & Gal-
Oz, 2014). Although useful, objective measures do not capture us-
ers beliefs, motivations and attitudes. Thus, this research provides
valuable, useful insights into users” subjective experiences.

Third, while Hamari et al. (2014) conceptualised gamifica-
tion as a continuous process consisting of motivational affor-
dances, psychological outcomes and behavioural outcomes,
most research into gamification in the health and exercise con-
text fails to provide such a holistic view. Drawing on self-deter-
mination theory, the present study responds to calls for more
empirical research in the health and exercise sector (Koivisto &
Hamari, 2019b), and extends earlier studies (e.g., Attig & Franke,
2019; Koivisto et al., 2019; Quintas et al., 2020; Tsai et al., 2021)
by exploring the underlying mechanisms that explain the effects
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of different motivational affordances on three health dimensions
—physical, mental and social health— in the context of mobile
exercise apps. In addition, by examining a real mobile exercise
app; this research represents an advance on previous studies that
invented apps for the purpose of their investigations (e.g., Tsai
et al., 2021; Zuckerman & Gal-Oz, 2014).

This paper is structured as follows. Section 2 opens with a re-
view on existing literature on gamification in health and exercise,
describes the theory on which this paper is based and presents the
research model and the proposed hypotheses. Section 3 explains
the methodology followed, while Section 4 presents the results ob-
tained. Section 5 discusses the main contributions of this study,
as well as its limitations, and proposes ideas for future research.
Finally, Section 6 shows the main conclusions of the article.

2. LITERATURE REVIEW AND RESEARCH HYPOTHESES
2.1. Gamification in health and exercise

Gamification has been defined as ‘a design approach of enhanc-
ing services and systems with affordances for experiences similar to
those created by games” (Koivisto & Hamari, 2019a, p. 193). Mo-
tivational affordances refer to “the various elements and mechan-
ics that structure games and aid in inducing gameful experiences
within the systems” (Koivisto & Hamari, 2019a, p. 193). Koivisto
and Hamari (2019a) classify motivational affordances into three
categories: achievement and progression-oriented affordances,
which include elements such as badges/medals, points, leader-
boards/rankings, progress bars and increasingly difficult levels;
social-oriented affordances, which include elements such as coop-
eration, competition with others, social networking features and
teammates; and immersion-oriented affordances, which include
elements such as avatars or profiles, narrative and customisation.

The motivational affordances included in gamified systems
are designed to lead to a series of psychological outcomes which
direct individuals towards the attainment of specific behavioural
outcomes (Hamari et al., 2014; Koivisto & Hamari, 2019a). In
the healthcare sector, one of the most promising contexts for the
application of gamification, it is used to promote health, defined
by the World Health Organization as a state of physical, mental
and social well-being.

Previous health and exercise-based studies have analysed the
effectiveness of gamification in producing different outcomes.
For instance, some works have analysed whether interacting
with gamification elements might promote gameful experiences
(Hassan et al., 2020), flow experiences (Huang ef al., 2018; Quin-
tas et al., 2020), playfulness (Koivisto & Hamari, 2014; Tsai et al.,
2021), enjoyment (Ho et al., 2017; Koivisto & Hamari, 2014; Li
& Lwin, 2016; Pasco et al., 2017; Peng et al., 2012; Stragier et al.,
2016), motivation (Attig & Franke, 2019; Gonzalez et al., 2016;
Kari et al., 2016; Liu & Lipowski, 2021; Peng et al., 2012; Quintas
et al., 2020; Smeddinck et al., 2019) and positive mood among
users (Ho et al., 2017). Other works have examined the impact
of gamification on users’ attitudes and/or behavioural intentions
towards gamified technologies (e.g., Hamari & Koivisto, 2013,
2015; Hassan et al., 2019; Ho et al., 2017; Koivisto & Hamari,
2014; Li & Lwin, 2016; Lunney et al., 2016; Spil et al., 2017; Strag-

ier et al., 2016; Tsai et al., 2021; Tu et al., 2019). Similarly, prior
studies have analysed the potential of gamification to lose weight
(Song et al., 2018) and promote health (Stiglbauer et al., 2019),
healthier lifestyles and eating behaviours (Gonzalez et al., 2016),
physical activity (Harris, 2019; Kaczmarek et al., 2017; Pasco
et al., 2017; Smeddinck et al., 2019), daily walking time (Zucker-
man & Gal-Oz, 2014), average walking/running speed (Gianna-
kis et al., 2013) and users’ overall performance (Liu & Lipowski,
2021; Tu et al., 2019). Previous research has also investigated the
influence of players’ orientations on their physical, mental and
social health (Koivisto et al., 2019). Finally, some studies have
analysed the impact of health and exercise-based gamification
on marketing outcomes such as customer engagement and/or
purchases (Eisingerich et al., 2019; Jang et al., 2018).

2.2. Self-determination theory

To explain gamification effects, it is important to understand
individuals’ motivation. One of the most influential theories of
human motivation is self-determination theory (SDT, Ryan &
Deci, 2000; Ryan et al., 2006), which has recently become a key
framework for gamification studies, especially for those in the
context of health and exercise (Matallaoui et al., 2017).

SDT differentiates two types of motivation, intrinsic and ex-
trinsic. Intrinsic motivation arises when individuals behave vol-
untarily and do not seek any results beyond fun and enjoyment
(Ryan & Deci, 2000). By contrast, extrinsic motivation refers to
behaviours that are performed with the intention of attaining
some external outcome (Deci & Ryan, 2015).

Among the different types of motivation, to achieve the best
outcomes from any activity or task, it is preferable that individ-
uals are intrinsically motivated (Ryan & Deci, 2000). Due to
its importance, the study of the environmental conditions and
processes that promote intrinsic motivation has received great
attention (Deci & Ryan, 2000). In particular, cognitive evalua-
tion theory (Ryan & Deci, 2000), a sub-theory of SDT, proposes
that factors that facilitate the satisfaction of the individual’s basic
psychological needs for competence, autonomy and relatedness
foster greater intrinsic motivation (Deci & Ryan, 2000). Feelings
of competence are evoked when one experiences one’s behaviour
as effective (White, 1959). In other words, competence is relat-
ed to the individual’s ability to complete an activity satisfactorily.
Autonomy refers to the experience of feeling one’s behaviour is
choiceful (de Charms, 1968), which corresponds to the possibility
of choosing among options. Finally, relatedness refers to the feel-
ing of being connected with others (Baumeister & Leary, 1995).

2.3. Research hypotheses

Following the conceptualisation of gamification proposed by
Koivisto and Hamari (2019a), the model (see Figure 1) proposes
that motivational affordances (i.e., achievement and progression,
social and immersion-oriented affordances) included in a gam-
ified health and exercise app produce a series of psychological
outcomes, in this case meeting the individual’s needs for compe-
tence, autonomy and relatedness, which in turn influences his/
her intrinsic motivation to use the app. This intrinsic motivation
leads, in turn, to the behavioural outcomes that the gamification
is designed to achieve (i.e., physical, mental and social health).
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Figure 1
Proposed model

Source: Authors.

Achievement and progression-oriented affordances include
elements such as badges or medals, points, leaderboards or
rankings, progress bars, and increasingly difficult levels (Koivis-
to & Hamari, 2019a), among others. Previous research suggests
that users’ interactions with these affordances help satisty their
basic psychological needs (Deci & Ryan, 2000; Xi & Hamari,
2019). Feelings of competence arise in players when using:
leaderboards/rankings (Sailer et al., 2017; Xi & Hamari, 2019)
because they provide information about their success (Sail-
er et al., 2013); badges/medals (Peng et al., 2012; Sailer et al.,
2017; van Roy & Zaman, 2019; Xi & Hamari, 2019) because
they are visual representations of their achievements (Wer-
bach & Hunter, 2012) that fulfil their need for success (Sailer
et al., 2013); challenges/quests (van Roy & Zaman, 2019; Wee
& Choong, 2019) because they provide clear goals, offer a sense
of purpose and highlight the importance of their actions (Sailer
et al., 2013); and performance graphs (Hassan et al., 2020; Xi &
Hamari, 2019) because they provide feedback on their progress
(Sailer et al., 2013). Feelings of competence also arise when the
player faces increasingly difficult levels/tasks (Peng et al., 2012;
Xi & Hamari, 2019), because the tasks become more difficult
as his/her performance improves, which gives him/her a sense
of accomplishment (Peng et al., 2012). Similarly, previous re-
search has shown that perceptions of autonomy are enhanced
when gamified systems include leaderboards (Xi & Hamari,
2019), badges (Xi & Hamari, 2019) and challenges (van Roy
& Zaman, 2019), as these provide players the opportunity to
display flexibility in their game strategies and a choice of tasks
and rewards (Ryan ef al., 2006). Finally, it has been shown that
feelings of social relatedness are evoked by interacting with:
leaderboards (Hassan et al., 2020; Xi & Hamari, 2019), as they
compare players’ performances with the performance of oth-
er players (Sailer et al., 2017); challenges (van Roy & Zaman,

2019); and badges and goals (Hassan et al., 2020; Xi & Hamari,
2019), as they enable players to publicly demonstrate their be-
haviours and compare with others the number of badges/goals
they have achieved (Hamari & Koivisto, 2015). Therefore, we
propose:

HI: Interaction with achievement and progression-oriented
affordances facilitates the satisfaction of the needs for (a) compe-
tence, (b) autonomy and (c) relatedness.

Social-oriented affordances, which include elements such as
cooperation, competition with others, social networking features
and teammates (Koivisto & Hamari, 2019a), also facilitate the
satisfaction of basic psychological needs (Deci & Ryan, 2000; Xi
& Hamari, 2019). In particular, the need for competence is satis-
fied when people interact with others through cooperation and/
or competition (van Roy & Zaman, 2019; Xi & Hamari, 2019).
When players cooperate in a gamified system they gain knowl-
edge and develop skills, which increases their accomplishments
(Xi & Hamari, 2019), whereas competition allows them to chal-
lenge each other to achieve the best results (Suh et al., 2018),
which also results in feelings of competence. Similarly, interaction
among users might enhance the processes through which they
help one another to create strategies and resources that can help
them feel empowered, and to overcome challenges (Ryan & Deci,
2000). Thus, it can be concluded that the individual’s perceptions
of autonomy are enhanced by social-oriented affordances (Xi &
Hamari, 2019). Finally, social-oriented affordances have been as-
sociated with the satisfaction of the need for relatedness, as they
allow users to interact with other users in the same virtual space.
In this sense, the need for relatedness is satisfied when gamified
systems include: competition with others (van Roy & Zaman,
2019; Wee & Choong, 2019), as it enables individuals to develop a
sense of belonging to a group (van Roy & Zaman, 2019); cooper-
ation, as it allows people to connect with others to achieve a com-
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mon goal (Wee & Choong, 2019); social networking features (Wee
& Choong, 2019), as they enable people to communicate with oth-
ers, receive information from others and increase their number
of contacts (Hamari & Koivisto, 2013; Hassan et al., 2019; Wee &
Choong, 2019); and teammates (Sailer et al., 2017), as individu-
als work together in order to achieve a common goal (Werbach &
Hunter, 2012). Consequently, we propose:

H2: Interaction with social-oriented affordances facilitates the
satisfaction of the needs for (a) competence, (b) autonomy and
(¢) relatedness.

Finally, interactions with immersion-oriented affordances,
such as avatars or profiles, narrative or meaningful stories, and
customization (Koivisto & Hamari, 2019a), also promote the
satisfaction of basic psychological needs (Deci & Ryan, 2000).
A sense of competence can develop when gamified systems in-
clude storylines/ narrative, as these allow users to separate gen-
eral goals into small tasks/activities with diverse themes (Wee
& Choong, 2019); the individuals can then go on to achieve the
general goal through specific strategies or techniques applied to
each small task. Similarly, previous studies have supported the
notion that a sense of autonomy arises when gamified systems
contain personalisation (Peng et al., 2012; Kim et al., 2015), as
this provides users with a sense of control (Kim et al., 2015), and
avatars/personal profiles (Wee & Choong, 2019), as they allow
users to visually or textually represent themselves (Sailer et al.,
2013). Finally, feelings of social relatedness arise when gamified
systems include characters or avatars (Sailer et al., 2017) because
they undertake the specific role the user adopts in the activity;
and they arise also through meaningful stories, as individuals
feel that they have a significant role in the narrative frame (Sardi
et al., 2017). Hence, we postulate:

H3: Interaction with immersion-oriented affordances facili-
tates the satisfaction of the needs for (a) competence, (b) autono-
my and (c) relatedness.

SDT proposes that contexts that facilitate the satisfaction of
the three basic psychological needs for competence, autonomy
and relatedness foster individuals’ intrinsic motivation (Ryan &
Deci 2000). This relationship has been proved in various set-
tings. Ryan et al. (2006) found that games promote feelings of
competence, autonomy and relatedness among their players,
which results in greater intrinsic motivation to play the games.
Similarly, Mitchell et al. (2020) demonstrated that employees
who satisfied their needs for competence and autonomy using
a gamified app at work developed greater intrinsic motivation.
Wee and Choong (2019) also found that energy-saving gami-
fied campaigns that satisfy the needs for competence, autonomy
and relatedness have a positive impact on individuals’ intrin-
sic motivation to undertake energy-saving behaviours. In the
context of sports and health, previous research has identified
a positive relationship between the satisfaction of basic psy-
chological needs and intrinsic motivation (Sebire ef al., 2013).
For instance, Edmunds et al. (2007) demonstrated that satis-
fying the three aforementioned psychological needs results in
improved motivation, exercise levels and well-being. Ng et al.
(2012) also found a positive relationship between the satisfac-
tion of psychological needs and motivation, which resulted in
beneficial health outcomes. Finally, Peng et al. (2012) analysed
exercise-focused games and determined that game components

that foster competition and autonomy result in greater motiva-
tion among players to continue using the games, greater enjoy-
ment and increased intention to recommend the game to oth-
ers. Thus, we postulate:

H4: The satisfaction of the need for (a) competence, (b) autono-
my and (c) relatedness has a positive impact on intrinsic motivation.

From the earliest gamification-related studies, it has been as-
sociated with motivation and behavioural change (Kapp, 2012).
This is reflected in the conceptualisation of gamification pro-
posed by Koivisto and Hamari (2019a); that is, that motivational
affordances enhance individuals’ psychological outcomes, for
example, the intrinsic motivation to use a gamified exercise app,
which in turn produces more positive behavioural outcomes. In-
deed, SDT has largely demonstrated the role that intrinsic moti-
vation plays in inducing certain behaviours (Ryan & Deci, 2000).
For instance, previous research analysing gamification has found
that individuals who are intrinsically motivated to perform tasks
exhibit higher levels of participation (Feng ef al., 2018) and per-
sistence (Mitchell ef al., 2020; Neys et al., 2014). This is particu-
larly helpful in the context of health and exercise, where individ-
uals tend to procrastinate.

In this specific context, gamification is designed to achieve
behavioural outcomes mainly linked to improved health (John-
son et al., 2016), which is defined by the World Health Organ-
ization as a state of physical, mental and social well-being.
Previous studies have found that using gamified exercise apps
helps individuals to continue exercising (Hamari & Koivisto,
2015; Li & Lwin, 2016; Tu et al., 2019). Similarly, the use of
wearables has been associated with an increase in users’ phys-
ical health and psychological well-being (Lunney et al., 2016;
Stiglbauer et al., 2019).

As in many other fields, within this context intrinsic motiva-
tion is also crucial, as this involves individuals taking pleasure
from an activity itself (Ryan & Deci, 2000), which makes them
more willing to continue with it. Cechetti et al. (2019) argued
that gamification offers users the chance to engage with exer-
cise apps, increases their intrinsic motivation and helps them
be more successful in their health and exercise activities. Sim-
ilarly, Liu and Lipowski (2021) demonstrated that individuals
who experience higher intrinsic motivation using sport-based
gamification perform better during their activities. Smeddinck
et al. (2019) found that providing rewards for exercising leads
to an increase in the user’s motivation to exercise and his/her
performance. Kaczmarek ef al. (2017) also demonstrated that
the most motivated players of location-based augmented real-
ity games, such as Pokémon Go, use them for longer periods
and, as a consequence, are physically more active. In addition
to achieving positive physical health outcomes related to feel-
ing physically more active, exercising more, etc., Koivisto ef al.
(2019) found that gamified exercise apps can also enhance
mental and social health outcomes as they help their users in-
teract with new people, make new friends and feel mentally
more active and less stressed. Thus, users who are more moti-
vated to use these apps will benefit from their advantages. Con-
sequently, we propose:

Hb5: Intrinsic motivation to use the app has a positive effect on
individuals’ (a) physical health, (b) mental health and (c) social
health.
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3. METHODS
3.1. Research design, participants and procedure

To test the model, an empirical study was undertaken in
the United States with a sample of Fitbit users, one of the most
popular gamified sports apps (Statista, 2021). A careful analy-
sis of the app showed that it features a set of 12 motivational
affordances. Following Xi and Hamari (2019), the motivational
affordances identified in the Fitbit app were grouped into three
categories: achievement and progression-oriented affordances
(scores, performance graphs, challenges, badges/trophies, pro-
gress bars, rankings/ leaderboards), social-oriented affordances
(competition, social networking features and cooperation) and
immersion-oriented affordances (profile/virtual identity/avatar,
personalisation and virtual/3D worlds).

The data collection was based on a web survey. The respond-
ents were recruited through Amazon Mechanical Turk (MTurk).
Only MTurk workers with an approval rating of 95% or higher
were allowed to take part in the survey. The respondents were paid
$0.70 for their participation. Attention checks were included in
the questionnaire to ensure accurate responses. Ultimately, 53 par-
ticipants who did not complete the survey, or failed the attention
checks, were excluded, resulting in a final sample of 276 individ-
uals. The characteristics of the sample are presented in Table 1.

Table 1
Sample characteristics

Category Percentage (%)
Men 60.87%
Gender
Women 39.13%
18-25 years old 10.11%
26-35 years old 48.38%
Age 36-45 years old 22.74%
46-55 years old 13.36%
> 55 years old 5.05%
< 3 months 9.42%
3-6 months 22.46%
) . 6-12 months 26.45%
Experience with the app
12-18 months 14.49%
18-24 months 8.33%
>2 years 18.84%
< 30 minutes 8.33%
30-60 minutes 36.23%
1-3 hours 22.10%
Weekly use ?
3-6 hours 15.22%
6-9 hours 9.06%
> 9 hours 9.06%

Source: Authors.

3.2. Measures

To measure the variables, 7-point scales adapted from pre-
vious literature were used (Appendix I). Individuals’ interac-

tions with the three types of motivational affordances in the
app were assessed using the scales proposed by Xi and Hamari
(2019). Satisfaction of the basic psychological needs for compe-
tence and relatedness was measured by adapting items from Xi
and Hamari (2019), and the need for autonomy was measured
using items from Standage et al. (2005) and Xi and Hamari
(2019). Intrinsic motivation was assessed using the subscale
proposed by Guay et al. (2000). Finally, health outcomes were
measured through an adaptation of the scales proposed by
Koivisto et al. (2019).

3.3. Common-method bias assessment

As the data were based on self-reported measures and col-
lected through a one-time survey, common-method bias was
assessed through various procedures. First, participation in the
study was voluntary, and the respondents were assured anonym-
ity and data confidentiality to ensure they gave honest, non-ar-
tificial responses (Podsakoff e al., 2003). Second, to prevent the
respondents from inferring cause-effect relationships, the de-
pendent and independent variables appeared on different pages
of the questionnaire (Podsakoff et al., 2003). Third, a full colline-
arity test based on variance inflation factors (VIFs) was conduct-
ed. The VIF values ranged from 1.432 to 2.520, all lower than 3.3
(Kock, 2015). Thus, common-method bias does not appear to be
a significant factor in this research.

4. ANALYSIS AND RESULTS

Partial least squares (PLS) structural equation modeling with
SmartPLS 3.0 was used to test the proposed model (Ringle et al.,
2015). PLS modeling is appropriate when the conceptual model
is elaborate and includes many indicators and latent variables,
and constructs with formative indicators (Hair et al., 2011), as in
the present study.

4.1. Measurement model analysis

First, the formative measurement model for the first-order
dimensions was assessed (Table 2). Following the conceptu-
alisation proposed by Xi and Hamari (2019), interaction with
achievement and progression-oriented affordances, social-ori-
ented affordances, and immersion-oriented affordances were
conceptualised as second-order formative constructs. In particu-
lar, interaction with achievement and progression-oriented af-
fordances was conceptualised as a second-order formative con-
struct composed of six first-order factors: performance graphs,
badges/trophies, challenges, progress bars, rankings/leader-
boards and scores; interaction with social-oriented affordances
was composed of three factors: competition, cooperation and so-
cial networking features; finally, interaction with immersion-ori-
ented affordances was composed of three factors: profile/virtual
identity/avatar, personalisation and a virtual/3D world. In ac-
cordance with Xi and Hamari (2019), each of these first-order
constructs was measured formatively by two indicators, frequen-
cy of interaction with the affordance and the importance of the
interaction with the affordance.
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Table 2
Formative measurement model results (first-order constructs)
Construct Items Mean SD Loading t-value Weight t-value VIF
Frequency 534 1.45 0.952 22.080 0.681 4.526 1.793
Scores Importance 5.40 1.46 0.861 12.645 0.408 2.329 1.793
Frequency 5.26 143 0.979 55.195 0.807 9.657 1.704
Performance graphs Importance 5.54 1.38 0.786 13.945 0.267 2.517 1.704
Frequency 4.66 1.70 0.886 18.356 0.391 2971 2.134
Challenges Importance 477 1.61 0.963 38.634 0.678 5.626 2.134
Frequency 4.32 1.78 0.939 23.203 0518 3.186 2508
Badges Importance 4.17 1.93 0.945 25.985 0.544 3.325 2508
Frequency 5.15 1.46 0.871 18.188 0.541 6.337 1.453
Progress bars Importance 5.14 1.49 0.894 24.873 0.592 6.767 1.453
Frequency 3.92 1.94 0.955 20.770 0.548 2,570 2.893
Rankings Importance 4.01 2.03 0.947 22.105 0.503 2.364 2.893
Frequency 3.98 1.91 0.892 29.014 0276 2.681 2.854
Competition Importance 4.08 1.92 0.987 93.922 0.764 8.226 2.854
Frequency 3.71 2.09 0.921 21.838 0.384 2.508 2.908
Social networking features Importance 3.70 2.07 0.974 46.852 0.663 4561 2.908
Frequency 3.81 2.02 0.943 36.380 0451 3.625 3.197
Cooperation Importance 3.80 1.96 0.968 51.783 0.593 4.947 3.197
Frequency 3.90 1.85 0.956 39.798 0.666 6.235 1.961
Profile Importance 3.87 1.89 0.880 17.460 0.413 3.643 1.961
Frequency 4.87 1.49 0.901 21.488 0.621 7.245 1.417
Personalization Importance 4.99 1.63 0.853 17.833 0.516 5.542 1.417
Frequency 3.70 2.05 0.914 21.020 0.279 1.720 3.438
Virtual world/ 3D world Importance 382 2.06 0.989 78.670 0.753 5.032 3.438

Source: Authors.

The external validity of the formative measurement model
was analysed by assessing the indicators’ weights and loadings.
The indicators of formative constructs should have high and
statistically significant weights. Nevertheless, indicators with
non-significant weights, but high loadings (i.e., above 0.50), sub-
stantially contribute to the constructs and, therefore, should not
be excluded from the model (Hair et al., 2017). In addition, col-
linearity was assessed by analysing the variance inflation factor
(VIF) values. A VIF value of 5, or higher, indicates a potential
collinearity problem (Hair et al., 2011). As Table 2 shows, the
VIFs ranged from 1.417 to 3.438 (all lower than 5), so multicol-
linearity was not a threat.

Subsequently, the two-stage approach suggested by Hair
et al. (2018) was used to assess the second-order formative con-
structs (Table 3). Following Hair ef al. (2017) external validity
was assessed by analysing the indicators’ weights and load-
ings. In addition, potential collinearity problems were assessed
through the VIF values. The “cooperation” indicator was re-
moved from the social-oriented construct, as it had a VIF value
above 5. The model was then re-estimated. As Table 3 shows,
the VIFs ranged from 1.191 to 2.944 (all lower than 5), which
means that multicollinearity was not a threat in this study (Hair
etal,2011).
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Table 3

Formative measurement model results (second-order constructs)
Construct Items Loading t-value Weight t-value VIF
Scores 0.692 9.533 0.432 5.407 1.191
Performance graphs 0.769 13.972 0.332 3.524  1.608
. . . Challenges 0.679 10.359 0.193 2.000 1.793
Achievement- and progression-oriented elements  p. 4 ges/ trophies 0.570 6.895 0.011 0105  2.901
Progress bars 0.733 13.058 0.250 2.572 1.817
Rankings/ Leaderboards 0.590 6.608 0.211 1.776 ~ 2.944
. . Competition 0.977 39.081 0.741 5.225 2.219
Social-oriented elements Social networking features 0.868 14492 0319 2039 2219
Profile/ virtual identity/ avatar 0.810 9.527 0.278 1.606  2.782
Immersion-oriented elements Personalization 0.906 12.844 0.638 4.163 1.408
Virtual world/ 3D world 0.781 8.885 0.252 1.501 2.646

Source: Authors.

Second, the reliability and validity of the reflective measure-
ment model were analysed (Table 4). To have individual item
reliability, all factor loadings must be above 0.60 and statistical-
ly significant at 1%. Furthermore, all constructs were internally
consistent, as their composite reliability (CR) and Cronbach’s
alpha values were higher than 0.7. The constructs also met the
convergent validity criteria, as the average variance extracted
(AVE) values were above 0.5. Last, discriminant validity was

evaluated through three tests (Hair et al., 2017). First, we verified
that all indicators’ outer loadings on their associated constructs
were greater than any of their cross-loadings on any other con-
struct; second, we showed that, in all cases, the square roots of
the AVEs of each construct were greater than the inter-construct
correlations (Table 5); third, we verified that all HTMT values
were below the limit of 0.90, and that the bootstrap confidence
interval did not contain the value 1 (Table 6).

Table 4
Reflective measurement model results
Variables Items Mean SD Factor loading CR® AVE® Cronbach’s alpha Q2
Cl1 5.54 1.12 0.829
C €2 563 LI> 0.786 0.876 0.639 0.811 0.260
ompetence c3 5.07 1.39 0.769 : : : :
C4 5.62 1.14 0.813
Al 5.26 1.28 0.670
Al A2 283 LIS 0.867 0.877 0.642 0.811 0.212
utonomy A3 5.79 1.09 0.860 : : : :
A4 5.92 1.12 0.793
R1 4.36 1.73 0.877
Related: R2 471 1.68 0915 0.950 0.827 0.930 0.391
elatedness R3 4.66 1.66 0.920 : : : :
R4 4.76 1.72 0.924
IM1 5.46 1.22 0.816
Intrinsi ivati M2 >-44 116 0.858 0.904 0.701 0.858 0.391
ntrinsic motivation IM3 526 1.30 0.843 . . . .
IM4 5.63 1.23 0.838
PH1 5.28 1.30 0.817
Physical health PH2 5.68 1.26 0.866 0.881 0.712 0.798 0.289
PH3 5.66 1.26 0.848
MH1 5.26 1.44 0.869
Mental health MH2 4.76 1.63 0.806 0.837 0.633 0.723 0.173
MH3 5.05 1.58 0.703
SH1 3.96 2.04 0912
Social health SH2 4.14 2.00 0955 0.969 0.886 0.957 0.256
oclalhea SH3 4.16 1.99 0.951 : : : :
SH4 4.33 1.92 0.946

Note: @ CR: Composite reliability; @ AVE: Average variance extracted.
Source: Authors.
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Table 5
Fornell-Larcker test
1 2 3 4 5 6 7
Competence 0.799
Autonomy 0.665 0.802
Relatedness 0.499 0.161 0.909
Intrinsic motivation 0.721 0.491 0.538 0.837
Physical health 0.682 0.574 0.408 0.633 0.844
Mental health 0.595 0.324 0.471 0.550 0.694 0.796
Social health 0.335 -0.045 0.730 0.407 0.297 0.464 0.941

Note: Diagonal elements are the root squared AVE values. i’ Elements below the diagonal are the constructs’ correlations.

Source: Authors.

Table 6
Heterotrait-monotrait (HTMT) ratios
Competence Autonomy Relatedness Intrinsic motivation Physical health Mental health
Autonom 0.818
Y [0.718; 0.906]
0.571 0.209
Relatedness [0.448; 0.683] [0.139; 0.291]
Intrinsic 0.863 0.581 0.602
motivation [0.769; 0.937] [0.438; 0.706] [0.478; 0.707]
. 0.847 0.707 0.471 0.762

Physical health [0.719; 0.952] [0.578; 0.821] [0.330; 0.591] [0.637; 0.863]
Mental health 0.731 0.364 0.562 0.649 0.871

[0.612; 0.828] [0.232; 0.492] [0.409; 0.687] [0.512; 0.763] [0.757; 0.957]

. 0.373 0.166 0.771 0.445 0.336 0.574

Social health

[0.241; 0.497] [0.092; 0.249] [0.692; 0.833] [0.316; 0.560] [0.197; 0.461] [0.442; 0.693]

Note: The values in brackets represent the 95% bias-corrected and accelerated confidence interval of the HTMT values.

Source: Authors.

4.2. Structural model analysis

To test the hypotheses, a bootstrapping procedure with
5,000 subsamples and one-tail test (Kock, 2014) was used. The
model explained 42.8% of the satisfaction of the need for com-
petence variance, 35% of the need for autonomy, 48.5% of the
need for relatedness, 56.8% of individuals’ intrinsic motivation,
42.2% of physical health, 31.7% of mental health and 29.6% of
social health. To assess predictive relevance, the Stone-Geisser
test was conducted. The results showed that the Q? values for
the dependent variables were positive, thereby supporting the
predictive relevance of the model (Table 7). Finally, the SRMR
(standardised root mean square residual) showed a value of
0.11 close to the cutoff value of 0.10 (Hu & Bentler, 1999).

Table 7 presents the results of the structural model using
percentile-based confidence intervals. Testing with confidence
intervals provides more information about the estimated path
coefficients (Henseler et al., 2009). If a confidence interval for an
estimated path coefficient includes the value zero, the coefficient
is not significant.

Interaction with achievement and progression-oriented
affordances promoted the satisfaction of the needs for com-
petence (B=0.645; CI: 0.544, 0.732), autonomy (p=0.675;

CI: 0.576, 0.768) and relatedness ($=0.197; CI: 0.073, 0.302),
which supports Hla, H1b and Hlc, respectively. While inter-
action with social-oriented affordances was positively associ-
ated with the satisfaction of the need for relatedness ($=0.304;
CI: 0.176, 0.431), supporting H2c, a negative effect was found
on the satisfaction of the need for autonomy ($=-0.470; CI:
-0.626, -0.351), rejecting H2b. Similarly, no significant rela-
tionship between social-orientated affordances and the satis-
faction of the need for competence was found (B=-0.074; CI:
-0.190, 0.021), rejecting H2a. The results showed that inter-
action with immersion-oriented affordances had a positive ef-
fect on the satisfaction of the need for relatedness ($=0.293; CI:
0.130, 0.432), supporting H3c. However, immersion-oriented
affordances were not found to have a significant impact on the
satisfaction of the needs for competence ($=0.075; CI: -0.071,
0.196) and autonomy (B=0.093; CI: -0.075, 0.261), rejecting
H3a and H3Db, respectively. The results also showed that the
satisfaction of the needs for competence ($=0.525; CI: 0.385,
0.666) and relatedness (f=0.260; CI: 0.166, 0.351) when using
the gamified app were positively associated with individuals’
intrinsic motivation. Therefore, H4a and H4c were supported.
However, no significant relationship was found between the
satisfaction of the need for autonomy and individuals’ intrin-
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sic motivation to use the gamified app ($=0.100; CI: -0.036,
0.233), rejecting H4b. Finally, individuals’ intrinsic motivation
while using the gamified app enhanced their physical health

(p=0.606; CI: 0.517, 0.680), mental health (=0.530; CI: 0.442,
0.608) and social health (f=0.452; CI: 0.362, 0.534), supporting
Hb5a, H5b and Hb5c, respectively.

Table 7
Structural model results

Hypotheses g Percentile-based 95% CI

Hla: Achievement and progression-oriented elements > Competence 0.645 [0.544, 0.732]
H1b: Achievement and progression-oriented elements > Autonomy 0.675 [0.576, 0.768]
Hlc: Achievement and progression-oriented elements - Relatedness 0.197 [0.073, 0.302]
H2a: Social-oriented elements > Competence -0.074 [-0.190, 0.021]
H2b: Social-oriented elements > Autonomy -0.470 [-0.626, -0.351]
H2c: Social-oriented elements > Relatedness 0.304 [0.176, 0.431]
H3a: Immersion-oriented elements -> Competence 0.075 [-0.071, 0.196]
H3b: Immersion-oriented elements > Autonomy 0.093 [-0.075, 0.261]
H3c: Immersion-oriented elements > Relatedness 0.293 [0.130, 0.432]
H4a: Competence > Intrinsic motivation 0.525 [0.385, 0.666]
H4b: Autonomy - Intrinsic motivation 0.100 [-0.036, 0.233]
H4c: Relatedness - Intrinsic motivation 0.260 [0.166, 0.351]
Hb5a: Intrinsic motivation > Physical health 0.606 [0.517, 0.680]
H5b: Intrinsic motivation > Mental health 0.530 [0.442, 0.608]
H5c: Intrinsic motivation - Social health 0.452 [0.362, 0.534]
Control variables:

Experience > Physical health 0.131 [0.051, 0.2210]
Experience > Mental health -0.032 [-0.123, 0.066]
Experience - Social health -0.279 [-0.370, -0.178]
Weekly use > Physical health 0.024 [-0.069, 0.113]
Weekly use > Mental health 0.127 [0.037, 0.222]
Weekly use - Social health 0.174 [0.083, 0.266]
Gender > Physical health -0.012 [-0.087, 0.065]
Gender > Mental health 0.041 [-0.048, 0.127]
Gender - Social health -0.071 [-0.160, 0.017]
Age > Physical health 0.032 [-0.052, 0.109]
Age > Mental health -0.020 [-0.106, 0.062]
Age > Social health -0.151 [-0.246, —0.067]

Source: Authors.

4.3. Post-hoc analysis of the indirect effects

Considering the importance of psychological need satisfac-
tion and intrinsic motivation underlined in the structural model,
this section analyses the potential existence of indirect paths of
influence among these variables. We followed Hair et al.’s (2017)
procedure, which is based on the significance of both direct and
indirect effects. The results (Table 8) suggested that the impact of

users’ interactions with achievement and progression-oriented af-
fordances on intrinsic motivation are mediated by the satisfaction
of the need for competence. Likewise, the need for relatedness me-
diates the impact of users’ interaction with achievement and pro-
gression-oriented affordances, social-oriented affordances, and
immersion-oriented affordances on intrinsic motivation. Finally,
intrinsic motivation mediates the impact of both competence and
relatedness need satisfaction on physical, mental and social health.
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Table 8
Mediation analysis
Direct effects Indirect effects
Mediation
B 95% CI B 95% CI

Achievement > Competence -> Intrinsic motivation 0.286 [0.18,0.41] Partial
Achievement > Autonomy -> Intrinsic motivation 0.216 [0.07, 0.34] 0.039 [-0.04, 0.13] No
Achievement -> Relatedness > - Intrinsic motivation 0.033 [0.01, 0.07] Partial
Social > Competence > Intrinsic motivation -0.032 [-0.08, 0.01] No
Social > Autonomy - Intrinsic motivation _0.004 [-0.11, 0.09] -0.027 [-0.09, 0.02] No
Social > Relatedness - Intrinsic motivation 0.053 [0.02,0.11] Full
Immersion > Competence - Intrinsic motivation 0.032 [-0.03,0.09] No
Immersion - Autonomy > Intrinsic motivation 0.033 [-0.08, 0.15] 0.005 [-0.01, 0.04] No
Immersion -> Relatedness - Intrinsic motivation 0.049 [0.02, 0.10] Full
Competence - Intrinsic motivation > Physical health 0.314 [0.11, 0.50] 0.107 [0.04, 0.21] Partial
Competence > Intrinsic motivation > Mental health 0.442 [0.26, 0.62] 0.070 [0.01,0.16] Partial
Competence > Intrinsic motivation > Social health 0.096 [-0.04, 0.23] 0.055 [0.01,0.12] Full
Autonomy - Intrinsic motivation > Physical health 0.207 [0.07, 0.33] 0.014 [-0.01, 0.06] No
Autonomy - Intrinsic motivation > Mental health -0.097 [-0.23, 0.05] 0.009 [-0.01, 0.05] No
Autonomy > Intrinsic motivation - Social health -0.214 [-0.32, -0.09] 0.007 [-0.01, 0.04] No
Relatedness - Intrinsic motivation > Physical health 0.096 [0.01, 0.19] 0.041 [0.01, 0.10] Partial
Relatedness - Intrinsic motivation > Mental health 0.177 [0.05, 0.29] 0.027 [0.01, 0.08] Partial
Relatedness - Intrinsic motivation - Social health 0.635 [0.54, 0.71] 0.021 [0.01, 0.06] Partial

Source: Authors.

5. DISCUSSION

Results of this study showed that achievement and progres-
sion-oriented affordances are pivotal in fostering intrinsic motiva-
tion to use the app, as interaction with these affordances promotes
the satisfaction of the three basic psychological needs for compe-
tence, autonomy and relatedness. These results are in line with
those of previous studies in educational contexts and with online
brand communities (van Roy & Zaman, 2019; Xi & Hamari, 2019).

As expected, the analysis also showed that interacting with so-
cial-oriented affordances strongly enhances the satisfaction of the
need for relatedness. However, contrary to our predictions, and
the findings of previous studies (Xi & Hamari, 2019), this research
found that social-orientated affordances had no significant effect
on the satisfaction of the need for competence and, even more
surprising, found a negative effect on satisfaction of the need for
autonomy. A possible explanation for this may lie, in part, with
the research context. Although previous research has found that
social-oriented motivational affordances satisfy the three psycho-
logical needs discussed (Xi & Hamari, 2019), the relations were
tested in the context of online brand communities, which are pri-
marily based on a set of social relationships between followers of a
brand. Social-oriented affordances in other contexts, such as mo-
bile exercise apps, may be perceived by the users as controlling,

and they may come to think that their decisions about what ex-
ercise to do, when to do it, and for how long, are being forced.
Finally, the results showed that interacting with immersion-ori-
ented affordances in the app facilitates only the satisfaction of the
need for relatedness. This result differs from the expectations and
from the findings of previous studies where immersion-oriented
affordances where shown to foster feelings of competence (Wee &
Chong, 2019) and autonomy (Wee & Chong, 2019; Xi & Hamari,
2019). This may be due to the nature of the app analysed. The Fit-
bit app allows users to post details of their profiles, age, birthday
etc., but does not allow them to choose avatars to accompany them
during their experiences with the app. In addition, the customisa-
tion possibilities may not be enough to make users feel competent
and autonomous in their decisions.

The results also indicated that, to the extent that individuals
feel competent while using the app, and receive support and rec-
ognition from others, they will display greater intrinsic motivation
to use the app. In contrast, autonomy need satisfaction did not in-
fluence individuals’ intrinsic motivation. This result is contrary to
the findings of previous research in the context of video games
(Ryan et al., 2006), gamification (Sailer ef al., 2017) and sports
(Sebire et al., 2013). Although all three psychological needs are in-
nate to human beings, their importance is determined by cultural,
personal and contextual factors (Deci & Ryan, 2008). Therefore,
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it is possible that, in the context of health and exercise apps, us-
ers are more motivated when they believe they can master all the
functionalities of the app, and can interact with other users, than
when they are able to decide how to use the app. Finally, the re-
sults showed that a relationship exists between individuals’ intrin-
sic motivation while using these apps and their perceptions that
they are achieving enhanced physical, mental and social health
outcomes. Therefore, individuals who use the apps freely, because
they find them enjoyable and/or interesting, tend to feel more
active and energised, tend to spend more time outdoors, and are
more prone to build relationships with others through the apps.
This finding extends the research of Koivisto et al. (2019), who
analysed the relationships between player orientations and their
physical, mental and social health benefits.

5.1. Theoretical contributions

The present study makes a number of theoretical contri-
butions to gamification research. First, research on health and
exercise apps has mainly investigated the effects of gamification
on only a general level or as a research context (e.g., Hamari &
Koivisto, 2013; Hamari & Koivisto, 2015; Jang et al., 2018; Kari
et al., 2016; Koivisto & Hamari, 2014; Spil et al., 2017; Tsai et al.,
2021; Tu et al., 2019). Furthermore, with few exceptions (e.g.,
Eisingerich et al., 2019; Hassan et al., 2020), most studies have
explored a limited number of motivational affordances (e.g.,
feedback in Giannakis ef al., 2013; virtual rewards and social
comparisons in Zuckerman & Gal-Oz 2014; leaderboards, med-
als and levels in Hassan et al., 2019; scoring systems, progress
bars and levels, leaderboards and feedback in Cechetti et al.,
2019). To bridge these gaps, this research examined simultane-
ously the effects of the three most common motivational affor-
dances embedded in gamified mobile apps: achievement and
progression, social and immersion-related affordances.

Second, prior studies into gamification in health and exercise
have mainly focused on the physical health, analysing the contin-
uous use of a platform and/or the increase of exercise and phys-
ical activity (e.g., Hamari & Koivisto, 2013; Hamari & Koivisto,
2015; Harris, 2019; Hassan et al., 2019; Ho et al., 2017; Jang et al.,
2018; Kaczmarek et al., 2017; Kari et al., 2016; Koivisto & Hamari,
2014; Koivisto et al., 2019; Li & Lwin, 2016; Lunney et al., 2016;
Pasco et al., 2017; Peng et al., 2012; Smeddinck et al., 2019; Spil
et al., 2017; Stragier et al., 2016; Tsai et al., 2021; Tu et al., 2019;
Zuckerman & Gal-Oz, 2014). Similarly, many studies collected
objective information, such as biometric variables (e.g., Gonzalez
et al., 2016), measures of physical activity (e.g., Giannakis et al.,
2013; Pasco et al., 2017; Tu et al., 2019; Zuckerman & Gal-Oz,
2014), and in-app purchases (Jang et al., 2018), ignoring the us-
ers motivations and attitudes. This study, therefore, extends pre-
vious research by conducting a rigorous empirical analysis based
on quantitative data obtained from a large sample of actual users
through a questionnaire. In addition, it provides new insights into
the impact of a variety of motivational affordances on users’ physi-
cal, mental and social health, thus providing a more complete view
of the effects of mobile gamified exercise apps.

Third, the present study also adds to previous gamifica-
tion-based research by exploring the underlying mechanisms
that explain how gamification motivates users and enhances their

health. Most prior research in the health and exercise context
has failed to provide a holistic view of the effects of motivation-
al affordances on psychological and behavioural outcomes. For
instance, Tsai et al. (2021) analysed the influence of psycholog-
ical need satisfaction on perceived playfulness and subsequent
behavioural intentions in the context of gamified running apps,
while Attig and Franke (2019) analysed the impact of different
types of motivation on the dependency to adopt wearable activ-
ity trackers. However, these authors did not include the effects
of motivational affordances on psychological outcomes in their
models. Quintas et al. (2020) investigated whether playing an ex-
ergame promoted psychological need satisfaction, higher levels
of motivation and the flow experience; however, they did not an-
alyse the effects of these psychological outcomes on behavioural
outcomes. Similarly, Koivisto et al. (2019) analysed what type of
players (achievement, immersion or social-oriented) were most
likely to perceive health benefits (physical, mental and social)
from playing augmented reality games. However, their work fo-
cused on player orientations and did not measure their interac-
tions with motivational affordances. Similarly, it did not explore
the underlying mechanisms that explain how these interactions
lead individuals to perceive health benefits. This study, therefore,
contributes to the gamification literature in this context by pro-
posing, and empirically testing, a comprehensive framework that
examines the impact of different motivational affordances on the
satisfaction of users’ basic psychological needs and intrinsic mo-
tivations, and their subsequent effects on users’ health, by draw-
ing on a well-grounded theoretical model, SDT.

5.2. Practical implications

This study also provides practical insights to help mobile
gamified exercise app developers in their decision-making in
terms of gamification orientations. Results have shown that,
above all, achievement and progression-oriented affordances
should be integrated into these apps, as they facilitate users’ feel-
ings of competence, autonomy and relatedness. Within achieve-
ment and progression-oriented affordances, academia and prac-
titioners have largely focused on the “PLB triad” (Werbach &
Hunter, 2012), which is based on the use of points, leaderboards
and badges. However, as Quintas ef al. (2020) recently noted,
those affordances might only be useful for short-term motiva-
tion. Therefore, mobile gamified exercise app providers should
consider integrating other achievement and progression-relat-
ed motivational affordances into their systems. We suggest they
design experiences based on different challenges (e.g., walking,
running, working out), that users can choose freely; these should
be accompanied by clear scoring systems so that the users can
feel competent through monitoring their performance and pro-
gress and receive feedback about their achievements and goal
completion. In addition, being able to compare their results with
those of other users will enhance their feelings of social connec-
tion. Thus, irrespective of whether the app is being used, and the
exercise is being carried out, individually, with a partner or in a
group, its users will always feel that they are part of a community.

While integrating achievement and progression-oriented af-
fordances into these apps is highly recommended, adding im-
mersion-related motivational affordances is recommended only
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where the aim of the gamified app developer is to promote a
sense of relatedness; for instance, to create a community of us-
ers when the app is first launched. Although immersion-related
affordances do not promote competence or autonomy, they can
develop a sense of relatedness among users. In particular, allow-
ing users to create their own avatars to represent them in the app,
customising some aspects of the app and creating virtual worlds,
may make users perceive that they are playing a significant role
in the app community.

Finally, when designing mobile gamified exercise apps, man-
agers should define a set of KPIs (key performance indicators),
as this can help to examine the development and effectiveness
of the apps (Antolin-Prieto ef al., 2021; Reyes-Menendez et al.,
2020). Thus, we encourage managers of gamified exercise apps
to define KPIs to evaluate the gamification system and use this
information to improve users’ experience with the app or make
improvements and adjustments.

5.3. Limitations and future research directions

This study has some limitations that offer avenues for future
research. In particular, determining the long-term effects of gam-
ification on individuals was not possible due to the use of exclu-
sively cross-sectional data. Therefore, future research should use
longitudinal data, which would help identify the long-term effects
of gamification. In addition, the study found that social-orient-
ed affordances motivate individuals through the satisfaction of
the need for relatedness, but can also demotivate them due to
the reduction of autonomy. Thus, future research should analyse
in more depth the effects of social-oriented affordances on indi-
viduals” health outcomes. Finally, this study focused on only one
mobile exercise app, Fitbit, and users from one country, the Unit-
ed States. Therefore, future studies should replicate the proposed
model with other gamified exercise apps and with users from
other countries. It would be also interesting to explore the use of
gamified apps in other contexts, such as the tourist sector where
mobile applications are increasingly employed (Saura et al., 2020).

6. CONCLUSIONS

It can be concluded from this study that gamification is a key
tool to increase individuals’ motivation and their health percep-
tion in the context of exercise apps. Drawing from the self-deter-
mination theory (Ryan & Deci, 2000), this study provides new in-
sights about how motivational affordances (i.e., achievement and
progression, social and immersion-oriented affordances) embed-
ded within mobile gamified exercise apps impact users’ psycho-
logical outcomes (i.e., basic psychological need satisfaction and
intrinsic motivation) and its subsequent effect on the behavioural
outcomes that the gamification targets (i.e., physical, mental and
social health). The empirical study carried out with a sample of
users of a real gamified exercise app highlights the important role
of achievement and progression-oriented affordances to foster
feelings of competence, autonomy and relatedness among users.
Results also show that gamified exercise apps should focus on
satisfying the needs for competence and relatedness because this
leads to greater intrinsic motivation towards the app and, in turn,

leads to greater physical, mental and social health. The main theo-
retical contribution of this study refers to providing a holistic view
of the effects of motivational affordances on psychological and be-
havioural outcomes in the context of health and exercise apps, fo-
cusing on the subjective experience of users. Finally, the main rec-
ommendation for designers and developers of gamified exercise
apps would be to integrate achievement and progression-oriented
affordances into these apps, as they facilitate users’ satisfaction of
basic psychological needs.

7. ACKNOWLEDGEMENTS

This study was supported by the Government of Spain and
the European Regional Development Fund (project ECO2017-
82103-P), by the Government of Aragén (GENERES Group
S-54_20R), and by the “Instituto Universitario de Investigacion
en Empleo, Sociedad Digital y Sostenibilidad” (IEDIS). Paula Bi-
tridn would like to express her gratitude to the Spanish Govern-
ment for the pre-doctoral grant FPU19/01471.

8. REFERENCES

Antolin-Prieto, R., Ruiz-Lacaci, N., & Reyes-Menéndez, A. (2021). KPIs
for Mobile Apps and Digital Data Management in Healthcare. In
Management and Marketing for Improved Competitiveness and Per-
formance in the Healthcare Sector (pp. 238-265). IGI Global.

Attig, C., & Franke, T. (2019). I track, therefore I walk-Exploring the
motivational costs of wearing activity trackers in actual users. Inter-
national Journal of Human-Computer Studies, 127, 211-224. https://
doi.org/10.1016/j.ijhcs.2018.04.007

Attig, C., & Franke, T. (2020). Abandonment of personal quantification:
A review and empirical study investigating reasons for wearable ac-
tivity tracking attrition. Computers in Human Behavior, 102, 223-
237. https://doi.org/10.1016/j.chb.2019.08.025

Baumeister, R. E, & Leary M. R. (1995). The need to belong: desire for
interpersonal attachments as a fundamental human motivation.
Psychological Bulletin, 117(3), 497-529.

Cechetti, N. P, Bellei E. A, Biduski D., Rodriguez, J. P. M., Roman, M.
K., & De Marchi, A. C. B. (2019). Developing and implementing a
gamification method to improve user engagement: A case study with
an m-Health application for hypertension monitoring. Telematics and
Informatics, 41, 126-138. https://doi.org/10.1016/j.tele.2019.04.007 de
Charms, R. (1968). Personal Causation. New York: Academic.

Deci, E., Ryan, R., & Williams, G. (1996). Need satisfaction and the
self-regulation of learning. Learning and Individual Differences,
8(3), 165-183.

Deci, E., & Ryan, R. (2000). The ‘what’ and ‘why’ of goal pursuits: Hu-
man needs and the self-determination of behaviour. Psychological
Inquiry, 11(4), 227-268.

Deci, E. L., & Ryan, R. M. (2008). Facilitating optimal motivation and
psychological well-being across life’s domains. Canadian Psycholo-
gy 49(1), 14-23.

Deci, E., & Ryan, R. (2015). Self-Determination Theory. In International
Encyclopedia of the Social and Behavioral Sciences (2nd ed., pp. 486-
491).

Deterding, S., Dixon, D., Khaled, R., & Nacke, L. (2011). From game de-
sign elements to gamefulness: Defining gamification. In Proceedings
of the 15th international academic MindTrek conference: Envisioning
future media environments (pp. 9-15).

Management Letters / Cuadernos de Gestion (2022) 1-16


https://doi.org/10.1016/j.ijhcs.2018.04.007
https://doi.org/10.1016/j.ijhcs.2018.04.007
https://doi.org/10.1016/j.chb.2019.08.025

14 Paula Bitridn, Isabel Buil, Sara Cataldn

Edmunds, J., Ntoumanis, N., & Duda, J. L. (2007). Adherence and
well-being in overweight and obese patients referred to an exer-
cise on prescription scheme: A self-determination theory perspec-
tive. Psychology of Sport and Exercise, 8(5), 722-740. https://doi.
org/10.1016/j.psychsport.2006.07.006

Eisingerich, A. B., Marchand, A, Fritze, M. P, & Dong, L. (2019). Hook
vs. hope: How to enhance customer engagement through gamifica-
tion. International Journal of Research in Marketing, 36(2), 200-215.
https://doi.org/10.1016/j.ijresmar.2019.02.003

Feng, W, Tu, R., & Hsieh, P. (2020). Can gamification increases consum-
ers engagement in fitness apps? The moderating role of commensu-
rability of the game elements. Journal of Retailing and Consumer Ser-
vices, 57(1), 102229. https://doi.org/10.1016/j.jretconser.2020.102229

Feng, Y, Ye, H. ], Yu, Y, Yang, C., & Cui, T. (2018). Gamification ar-
tifacts and crowdsourcing participation: Examining the mediating
role of intrinsic motivations. Computers in Human Behavior, 81,
124-136. https://doi.org/10.1016/j.chb.2017.12.018

Giannakis, K., Chorianopoulos, K., & Jaccheri, L. (2013). User require-
ments for gamifying sports software. In 2013 3rd International Work-
shop on Games and Software Engineering: Engineering Computer Games
to Enable Positive, Progressive Change (GAS) (pp. 22-26). IEEE.

Grand View Research (2022). Fitness App Market Size, Share & Trends
Analysis Report By Type (Exercise & Weight Loss, Diet & Nutri-
tion, Activity Tracking), By Platform (Android, iOS), By Device, By
Region, And Segment Forecasts, 2022 — 2030. Available at: https://
www.grandviewresearch.com/industry-analysis/fitness-app-mar-
ket (accessed 28 February 2022)

Gonzalez, C. S., Gomez, N., Navarro, V., Cairds, M., Quirce, C., Tole-
do, P, & Marrero-Gordillo, N. (2016). Learning healthy lifestyles
through active videogames, motor games and the gamification of
educational activities. Computers in Human Behavior, 55,529-551.
https://doi.org/10.1016/j.chb.2015.08.052

Guay, E, Vallerand, R. J., & Blanchard, C. (2000). On the assessment
of situational intrinsic and extrinsic motivation: The Situational
Motivation Scale (SIMS). Motivation and Emotion, 24(3), 175-213.
https://doi.org/10.1023/A:1005614228250

Hair, J., Hollingsworth, C. L., Randolph, A. B., & Chong, A. Y. L. (2017).
An updated and expanded assessment of PLS-SEM in information
systems research. Industrial Management and Data Systems, 117(3),
442-458. https://doi.org/10.1108/IMDS-04-2016-0130

Hair, ]. E, Sarstedt, M., Ringle, C. M., & Gundergan, P. (2018). Advanced
Issues in Partial Least Squares Structural Equation Modeling. Los
Angeles: SAGE.

Hair, J. E, Ringle, C. M., & Sarstedt, M. (2011). PLS-SEM: Indeed a sil-
ver bullet. Journal of Marketing Theory and Practice, 19(2), 139-152.
http://dx.doi.org/10.2753/MTP1069-6679190202

Hamari, J., Koivisto, J., & Sarsa H. (2014). Does Gamification Work? - A
Literature Review of Empirical Studies on Gamification. In HICSS,
14, 3025-3034.

Hamari, J., & Koivisto, J. (2013). Social motivations to use gamification:
an empirical study of gamifying exercise. In Proceedings of the 21st
European Conference on Information System.

Hamari, J., & Koivisto, J. (2015). Working out for likes: An empirical study
on social influence in exercise gamification. Computers in Human Be-
havior, 50, 333-347. https://doi.org/10.1016/j.chb.2015.04.018

Harris, M. A. (2019). Maintenance of behaviour change following a
community-wide gamification based physical activity intervention.
Preventive Medicine Reports, 13, 37-40. https://doi.org/10.1016/j.
pmedr.2018.11.009

Hassan, L., Dias, A., & Hamari J. (2019). How motivational feedback
increases user’s benefits and continued use: A study on gamifica-
tion, quantified-self and social networking. International. Journal
of Information Management, 46, 151-162. https://doi.org/10.1016/j.
ijinfomgt.2018.12.004

Hassan, L., Xi, N., Gurkan, B., Koivisto, J., & Hamari, J. (2020). Game-
ful self-regulation: A study on how gamified self-tracking features
evoke gameful experiences. In Proceedings of the 53rd Hawaii Inter-
national Conference on System Sciences.

Henseler, J., Ringle, C. M., & Sinkovics, R. R. (2009). The use of partial least
squares path modeling in international marketing. In New challenges
to international marketing. Emerald Group Publishing Limited.

Ho, S.S., Lwin, M. O,, Sng, J. R., & Yee, A. Z. (2017). Escaping through
exergames: Presence, enjoyment, and mood experience in predict-
ing children’s attitude toward exergames. Computers in Human Be-
havior, 72, 381-389. https://doi.org/10.1016/j.chb.2017.03.001

Hu, L. T., & Bentler, P. M. (1999). Cutoff criteria for fit indexes in co-
variance structure analysis: Conventional criteria versus new al-
ternatives. Structural Equation Modeling: A Multidisciplinary Jour-
nal, 6(1), 1-55. https://doi.org/10.1080/10705519909540118

Huang, H. C., Pham, T. T. L., Wong, M. K., Chiu, H. Y,, Yang, Y. H,,
& Teng, C. I. (2018). How to create flow experience in exergames?
Perspective of flow theory. Telematics and Informatics, 35(5), 1288-
1296. https://doi.org/10.1016/j.tele.2018.03.001

Jang, S., Kitchen, PJ., & Kim, J. (2018). The effects of gamified customer
benefits and characteristics on behavioral engagement and purchase:
Evidence from mobile exercise application uses. Journal of Business
Research, 92, 250-259. https://doi.org/10.1016/j.jbusres.2018.07.056

Johnson, D., Deterding, S., Kuhn, K. A,, Staneva, A., Stoyanov, S., &
Hides, L. (2016). Gamification for health and wellbeing: A system-
atic review of the literature. Internet Interventions, 6, 89-106. https://
doi.org/10.1016/j.invent.2016.10.002

Kapp, K. M.. (2012). The gamification of learning and instruction: game-based
methods and strategies for training and education. John Wiley & Sons.

Kari, T., Piippo, J., Frank, L., Makkonen, M., & Moilanen, P. (2016). To
gamify or not to gamify?: Gamification in exercise applications and
its role in impacting exercise motivation. In BLED 2016: Proceedings
of the 29th Bled eConference Digital Economy.

Kaczmarek, L. D., Misiak, M., Behnke, M., Dziekan, M., & Guzik, P.
(2017). The Pikachu effect: Social and health gaming motivations
lead to greater benefits of Pokémon GO use. Computers in Human
Behavior, 75, 356-363.

Kim, K., Schmierbach, M. G., Chung, M. Y., Fraustino, J. D., Dardis,
F, & Ahern, L. (2015). Is it a sense of autonomy, control, or attach-
ment? Exploring the effects of in-game customization on game en-
joyment. Computers in Human Behavior, 48, 695-705. https://doi.
0rg/10.1016/j.chb.2015.02.011

Kock, N. (2014). One-tailed or two-tailed P values in PLS-SEM? Inter-
national Journal of E-Collaboration (IJeC), 11(2), 1-7.

Kock, N. (2015). Common Method Bias in PLS-SEM: a full collinear-
ity assessment approach. International Journal of E-Collaboration,
11(4), 1-10. DOI: 10.4018/ijec.2015100101

Koivisto, J., & Hamari, J. (2014). Demographic differences in perceived
benefits from gamification. Computers in Human Behavior, 35, 179-
188. https://doi.org/10.1016/j.chb.2014.03.007

Koivisto, J., & Hamari, J. (2019a). The rise of motivational information
systems: A review of gamification research. International Journal of
Information Management, 45, 191-210. https://doi.org/10.1016/j.
ijinfomgt.2018.10.013

Koivisto, J., & Hamari, J. (2019b). Gamification of physical activity: A
systematic literature review of comparison studies. In 3rd Interna-
tional GamiFIN Conference, GamiFIN 2019 (pp. 106-117).

Koivisto, J., Malik, A., Gurkan, B., & Hamari, J. (2019). Getting healthy
by catching them all: A study on the relationship between player
orientations and health benefits in an augmented reality game. In
Proceedings of the 52nd Annual Hawaii International Conference on
System Sciences (HICSS).

Li, B.]., & Lwin, M. O. (2016). Player see, player do: Testing an exergame
motivation model based on the influence of the self avatar. Com-

Management Letters / Cuadernos de Gestion (2022) 1-16


https://doi.org/10.1016/j.psychsport.2006.07.006
https://doi.org/10.1016/j.psychsport.2006.07.006
https://doi.org/10.1016/j.ijresmar.2019.02.003
https://doi.org/10.1016/j.jretconser.2020.102229
https://doi.org/10.1016/j.chb.2017.12.018
https://doi.org/10.1016/j.chb.2015.08.052
https://doi.org/10.1108/IMDS-04-2016-0130
https://doi.org/10.1016/j.chb.2015.04.018
https://doi.org/10.1016/j.pmedr.2018.11.009
https://doi.org/10.1016/j.pmedr.2018.11.009
https://doi.org/10.1016/j.ijinfomgt.2018.12.004
https://doi.org/10.1016/j.ijinfomgt.2018.12.004
https://doi.org/10.1016/j.chb.2017.03.001
https://doi.org/10.1016/j.tele.2018.03.001
https://doi.org/10.1016/j.jbusres.2018.07.056
https://doi.org/10.1016/j.invent.2016.10.002
https://doi.org/10.1016/j.invent.2016.10.002
https://doi.org/10.1016/j.chb.2015.02.011
https://doi.org/10.1016/j.chb.2015.02.011
https://doi.org/10.1016/j.chb.2014.03.007
https://doi.org/10.1016/j.ijinfomgt.2018.10.013
https://doi.org/10.1016/j.ijinfomgt.2018.10.013

The motivational power of mobile gamified exercise apps 15

puters in Human Behavior, 59, 350-357. https://doi.org/10.1016/j.
chb.2016.02.034

Liu, T., & Lipowski, M. (2021). Sports gamification: Evaluation of its impact
on learning motivation and performance in higher education. Interna-
tional Journal of Environmental Research and Public Health, 18(3), 1267.

Lunney, A., Cunningham, N. R., & Eastin, M. S. (2016). Wearable fit-
ness technology: A structural investigation into acceptance and
perceived fitness outcomes. Computers in Human Behavior, 65, 114-
120. https://doi.org/10.1016/j.chb.2016.08.007

Matallaoui, A., Koivisto, J., Hamari, J., & Zarnekow, R. (2017). How
effective is “exergamification”? A systematic review on the effec-
tiveness of gamification features in exergames. In Proceedings of the
50th Hawaii International Conference on System Sciences.

Mitchell, R., Schuster, L., & Jin, H. S. (2020). Gamification and the im-
pact of extrinsic motivation on needs satisfaction: Making work fun?.
Journal of Business Research, 106, 323-330. https://doi.org/10.1016/j.
jbusres.2018.11.022

Neys, J., Jansz, J., & Tan, E. (2014). Exploring persistence in gaming: The
role of self-determination and social identity. Computers in Human
Behavior, 37, 196-209. https://doi.org/10.1016/j.chb.2014.04.047

Ng. J., Ntoumanis, N., Thogersen-Ntoumani, C., Deci, E., Ryan, R,
Duda, J., & Williams, G. (2012). Self-determination theory applied
to health contexts: A meta-analysis. Perspectives on Psychological Sci-
ence, 7(4), 325-340. https://doi.org/10.1177/1745691612447309

Pasco, D., Roure, C., Kermarrec, G., Pope, Z., & Gao, Z. (2017). The
effects of a bike active video game on players’ physical activity and
motivation. Journal of Sport and Health Science, 6(1), 25-32. https://
doi.org/10.1016/j.jshs.2016.11.007

Peng, W, Lin, J., Pfeiffer, K., & Winn, B. (2012). Need satisfaction sup-
portive game features as motivational determinants: An experimental
study of a selfdetermination theory guided exergame. Media Psychol-
ogy, 15, 175-196. https://doi.org/10.1080/15213269.2012.673850

Podsakoff, P. M., MacKenzie, S. B., Lee, J. Y., & Podsakoff, N. P. (2003).
Common Method Biases in Behavioral Research: A Critical Review of
the Literature and Recommended Remedies. Journal of Applied Psy-
chology, 88(5), 879-903. https://doi.org/10.1037/0021-9010.88.5.879

Quintas, A., Bustamante, J. C., Pradas, E, & Castellar, C. (2020). Psychologi-
cal effects of gamified didactics with exergames in Physical Education at
primary schools: Results from a natural experiment. Computers ¢ Ed-
ucation, 152, 103874, https://doi.org/10.1016/j.compedu.2020.103874

Reyes-Menéndez, A., Saura, J. R., & Palos-Sanchez, P. (2020). Identify-
ing key performance indicators for marketing strategies in mobile
applications: A systematic literature review. International Journal of
Electronic Marketing and Retailing, 11(3), 259-277. https://dx.doi.
org/10.1504/IJEMR.2020.108126

Ringle, C., Wende, S., & Becker, J. (2015). SmartPLS 3. SmartPLS
GmbH, Bonningstedt.

Ryan, R. M., & Deci, E. L. (2000). Self-determination theory and the fa-
cilitation of intrinsic motivation, social development, and well-be-
ing. American Psychologist, 55, 68-78.

Ryan, R, Rigby, C., & Przybylski A. (2006). The motivational pull of video
games: A self-determination theory approach. Motivation and Emo-
tion, 30(4), 344-360. https://doi.org/10.1007/s11031-006-9051-8

Sailer, M., Hense, J., Mand], J., & Klevers, M. (2013). Psychological per-
spectives on motivation through gamification. Interaction Design
and Architecture Journal, 19, 28-37.

Sailer, M., Hense, J., Mayr, S., & Mandl, H. (2017). How gamification mo-
tivates: An experimental study of the effects of specific game design
elements on psychological need satisfaction. Computers in Human
Behavior, 69, 371-380. https://doi.org/10.1016/j.chb.2016.12.033

Sardi, L., Idri, A., & Fernandez-Aleman, J. L. (2017). A systematic re-
view of gamification in e-Health. Journal of Biomedical Informatics,
71, 31-48. https://doi.org/10.1016/j.jb1.2017.05.011

Saura, J. R., Palos-Sanchez, P. R., & Reyes-Menéndez, A. (2017). Mar-
keting a través de aplicaciones moviles de turismo (m-tourism):
un estudio exploratorio. International Journal of World of Tourism,
4(8), 45-56. https://doi.org/10.12795/TJWT

Seaborn, K., & Fels, D. (2015). Gamification in theory and action: A
survey. International Journal of Human-Computer Studies, 74, 14-
31. https://doi.org/10.1016/j.ijhcs.2014.09.006

Sebire, S. J., Jago, R., Fox, K. R., Edwards, M. J., & Thompson, J. L. (2013).
Testing a self-determination theory model of children’s physical ac-
tivity motivation: a cross-sectional study. International Journal of
Behavioral Nutrition and Physical Activity, 10(1), 1-9. https://doi.
org/10.1186/1479-5868-10-111

Smeddinck, J. D., Herrlich, M., Wang, X., Zhang, G., & Malaka, R. (2019).
Work hard, play hard: How linking rewards in games to prior exercise
performance improves motivation and exercise intensity. Entertainment
Computing, 29, 20-30, https://doi.org/10.1016/j.entcom.2018.10.001

Spil, T, Sunyaev, A., Thiebes, S., & Van Baalen, R. (2017). The adoption of
wearables for a healthy lifestyle: can gamification help? In Proceedings
of the 50th Hawaii International Conference on System Sciences.

Standage, M., Duda, J.L., & Ntoumanis, N. (2005). A test of self-deter-
mination theory in school physical education. British Journal of Ed-
ucational Psychology, 75(3), 411-433.

Statista (2021). Most popular health and fitness apps in U.S. 2018, by us-
ers. Available at: https://www.statista.com/statistics/650748/health-
fitness-app-usage-usa/ (accessed 29 June 2021).

Stiglbauer, B., Weber, S., & Batinic, B. (2019). Does your health really
benefit from using a self-tracking device? Evidence from a longitu-
dinal randomized control trial. Computers in Human Behavior, 94,
131-139. https://doi.org/10.1016/j.chb.2019.01.018

Stragier, J., Abeele, M. V., Mechant, P,, & De Marez, L. (2016). Under-
standing persistence in the use of online fitness communities: com-
paring novice and experienced users. Computers in Human Behav-
ior, 64, 34-42. https://doi.org/10.1016/j.chb.2016.06.013

Suh, A., Wagner, C., & Liu, L. (2018). Enhancing user engagement
through gamification. Journal of Computer Information Systems,
58(3), 204-213. https://doi.org/10.1080/08874417.2016.1229143

Tsai, T. H., Chang, Y. S., Chang, H. T., & Lin, Y. W. (2021). Running on a so-
cial exercise platform: Applying self-determination theory to increase
motivation to participate in a sporting event. Computers in Human
Behavior, 114, 106523, https://doi.org/10.1016/j.chb.2020.106523

Tu, R., Hsieh, P, & Feng, W. (2019). Walking for fun or for “likes”? The
impacts of different gamification orientations of fitness apps on
consumers physical activities. Sport Management Review, 22(5),
682-693. https://doi.org/10.1016/j.smr.2018.10.005

van Roy, R., & Zaman, B. (2019). Unravelling the ambivalent motiva-
tional power of gamification: A basic psychological needs perspec-
tive. International Journal of Human-Computer Studies, 127, 38-50.
https://doi.org/10.1016/j.ijhcs.2018.04.009

Wee, S. C., & Choong, W. W. (2019). Gamification: Predicting the effec-
tiveness of variety game design elements to intrinsically motivate
users’ energy conservation behaviour. Journal of Environmental Man-
agement, 233, 97-106. https://doi.org/10.1016/j.jenvman.2018.11.127

Werbach, K., & Hunter, D. (2012). For the Win: How game thinking can
revolutionalize your business. Wharton: Digital Press.

White, R. W. (1959). Motivation reconsidered: The concept of competence.
Psychological review, 66(5), 297-333. https://doi.org/10.1037/h0040934

Xi, N., & Hamari, J. (2019). Does gamification satisfy needs? A study on
the relationship between gamification features and intrinsic need
satisfaction. International Journal of Information Management, 46,
210-221. https://doi.org/10.1016/j.ijinfomgt.2018.12.002

Zuckerman, O., & Gal-Oz A. (2014). Deconstructing gamification:
evaluating the effectiveness of continuous measurement, virtual
rewards, and social comparison for promoting physical activity.
Personal and ubiquitous computing, 18(7), 1705-1719. https://doi.
0rg/10.1007/s00779-014-0783-2

Management Letters / Cuadernos de Gestion (2022) 1-16


https://doi.org/10.1016/j.chb.2016.02.034
https://doi.org/10.1016/j.chb.2016.02.034
https://doi.org/10.1016/j.chb.2016.08.007
https://doi.org/10.1016/j.jbusres.2018.11.022
https://doi.org/10.1016/j.jbusres.2018.11.022
https://doi.org/10.1177%2F1745691612447309
https://doi.org/10.1016/j.jshs.2016.11.007
https://doi.org/10.1016/j.jshs.2016.11.007
https://doi.org/10.1080/15213269.2012.673850
https://doi.org/10.1016/j.compedu.2020.103874
https://doi.org/10.1007/s11031-006-9051-8
https://doi.org/10.1016/j.chb.2016.12.033
https://doi.org/10.1016/j.jbi.2017.05.011
https://doi.org/10.1016/j.ijhcs.2014.09.006
https://doi.org/10.1016/j.entcom.2018.10.001
https://www.statista.com/statistics/650748/health-fitness-app-usage-usa/
https://www.statista.com/statistics/650748/health-fitness-app-usage-usa/
https://doi.org/10.1016/j.chb.2019.01.018
https://doi.org/10.1016/j.chb.2016.06.013
https://doi.org/10.1016/j.chb.2020.106523
https://doi.org/10.1016/j.smr.2018.10.005
https://doi.org/10.1016/j.ijhcs.2018.04.009
https://doi.org/10.1016/j.jenvman.2018.11.127
https://psycnet.apa.org/doi/10.1037/h0040934
https://doi.org/10.1016/j.ijinfomgt.2018.12.002
https://doi.org/10.1007/s00779-014-0783-2
https://doi.org/10.1007/s00779-014-0783-2

16

Paula Bitridn, Isabel Buil, Sara Cataldn

APPENDIX

Table A.1
Measurement scales

Construct

Items

Interaction with achievement and progression-oriented
elements

FAEL. The frequency of interacting with scores

FAE2. The frequency of interacting with performance graphs
FAE3. The frequency of interacting with challenges

FAEA4. The frequency of interacting with badges/ trophies
FAES5. The frequency of interacting with progress bars

FAEG6. The frequency of interacting with rankings/ leaderboards
IAE1. The importance of interacting with scores

TAE2. The importance of interacting with performance graphs
IAE3. The importance of interacting with challenges

TAE4. The importance of interacting with badges/ trophies
TAES5. The importance of interacting with progress bars

TAE6. The importance of interacting with rankings/ leaderboards

Interaction with social-oriented elements

FSEL. The frequency of interacting with competition

FSE2. The frequency of interacting with social networking features
FSE3. The frequency of interacting with cooperation

ISEL. The importance of interacting with competition

ISE2. The importance of interacting with social networking features
ISE3. The importance of interacting with cooperation

Interaction with immersion-oriented elements

FIE1. The frequency of interacting with profile/ virtual identity/ avatar
FIE2. The frequency of interacting with personalization

FIE3. The frequency of interacting with virtual world/ 3D world

ITE1. The importance of interacting with profile/ virtual identity/ avatar
ITE2. The importance of interacting with personalization

ITE3. The importance of interacting with virtual world/ 3D world

Competence

C1. I think that I am pretty good when I use this app

C2.1 am satisfied with my performance when I use this app
C3. I feel like an expert using this app

C4. I feel like a competent person when I use this app

Autonomy

Al. In this app I have different options

A2.1 feel free to use this app

A3. 1 feel free to decide what activities to do in this app
A4. When I use this app, it is because I want to use it

Relatedness

R1.1 feel like other people care what I do

R2.1 feel supported by others

R3. I feel that I am a valuable person to others
R4.1 feel that I am understood

Intrinsic motivation

IM1. I think that this app is interesting
IM2. I think that this app is pleasant
IM3. This app is fun

IM4. I feel good when using this app

Physical health

PH1. Feel more energized
PH2. Feel more physical active
PH3. Have exercised more

Mental health

MHI1. Feel more mentally active
MH2. Feel less depressed and anxious
MH3. Have spent more time outdoors

Social health

SH1. Have made new friends

SH2. Have interacted more with people
SH3. Feel more social

SH4. Feel more connected with others
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