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Abstract

The rapid proliferation of mobile apps and their increasing usage have led to growing concerns about potential
addiction among users. Previous research has identified several factors that contribute to addiction, including flow,
perceived enjoyment, and habit. However, the underlying mechanisms and the role of affective factors remain
unclear. This study aims to elucidate the key factors that affect mobile app addiction by proposing a theoretical
framework incorporating communication, affective factors, flow, perceived enjoyment, and habit. Data were
collected from 320 mobile app users through a questionnaire survey. The research employed partial least squares
structural equation modeling (PLS-SEM) to analyze the data and test the proposed relationships. The analysis
indicates that commmunication is significantly associated with perceived enjoyment but does not directly affect flow
and habit. The research unveils that positive affect significantly influences both flow and perceived enjoyment, but
does not influence habit. Negative affect was found to have no significant effect on flow, perceived enjoyment,
and habit. The results demonstrate that flow, perceived enjoyment, and habit are significantly related to addiction.
The findings reveal that perceived enjoyment has a substantial impact on both flow and habit. These findings offer
valuable guidelines for future research and practical implications for developers and policymakers in addressing the
challenges associated with mobile app addiction.
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Introduction

With the rise of technology, mobile applications have
become an integral part of daily life, serving myriad pur-
poses ranging from entertainment to productivity. These
applications have permeated every facet of our existence,
changing the way we communicate, work, play, and even
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highest percentage, followed by music entertainment,
and social networking service (SNS) apps. On average,
users worldwide spend 4.2 h a day using mobile apps,
with 49% of users opening an app at least 11 times a day
and 70% of all US digital media time spent on mobile
apps [2]. The rapid increase in mobile usage has sparked
both interest and concern over potential addiction.

Mobile applications are meticulously engineered to
capture user attention and foster engagement [3]. Fea-
tures like real-time notifications, endless scrolling, and
gamification elements are quintessential in ensuring sus-
tained user interaction [4]. Renowned platforms such
as Facebook, Instagram, and mobile games like Candy
Crush have been discerned to instigate addictive behav-
iors [5, 6]. For instance, the incessant checking of social
media apps or the relentless pursuit of advancing game
levels transpires despite the apparent adverse repercus-
sions on users’ sleep, productivity, or even mental health
[7]. The propensity for these behaviors underpins the
ubiquitous nature of mobile app addiction. Owing to the
omnipresence of mobile devices, the line between mod-
erate and excessive use has become increasingly blurred,
thereby escalating the necessity to delve into the factors
contributing to such addiction. The ubiquitous nature
of mobile app addiction is underscored by emerging
research, which delineates the cognitive and behavioral
tendencies driving this phenomenon [8, 9]. As the rami-
fications of mobile app addiction seep into various facets
of daily life, the exigency of investigating the underlying
factors and promoting healthier digital consumption pat-
terns is accentuated.

Communication, particularly on mobile platforms, has
been a transformative experience. It’s no longer merely
about exchanging information but also about validation,
status updates, and even maintaining one’s online per-
sona. These apps, through likes, comments, and shares,
offer instant gratification, potentially fueling addictive
tendencies [10]. The act of constantly checking for mes-
sages or updates, even in the absence of notifications, is a
clear indication of an underlying addiction to communi-
cation facilitated by mobile applications. As well, mobile
app addiction necessitates a multi-faceted approach,
where examining the role of emotional states like positive
and negative affect becomes crucial. These affective states
are pivotal as they significantly influence user interac-
tion and engagement with mobile apps [11]. Positive
affect may foster a conducive environment for addiction
to burgeon. When users derive pleasure, satisfaction, or
a sense of accomplishment from interacting with mobile
apps, they are likely to use them more frequently and for
extended durations [12]. On the contrary, negative affect
could engender a scenario where individuals resort to
mobile apps as a coping mechanism to mitigate stress,
anxiety, or other unfavorable emotional states, which is

Page 2 of 16

a hallmark of escapist behavior often seen in addiction
[13]. Analyzing positive and negative affect indepen-
dently is imperative to delineate the unique pathways
through which each affective state contributes to mobile
app addiction. For instance, positive affect might be more
associated with gratification-seeking behavior, while
negative affect could be linked with avoidance or escapist
behavior. This distinction, illuminated in several research
studies [14], assists in a more nuanced understanding and
intervention formulation to curb mobile app addiction.

Perceived enjoyment, signifying the intrinsic plea-
sure derived from utilizing an app, often acts as a piv-
otal driver enticing users to continually engage with it
[15]. The allure of an enjoyable user interface can elicit
a desire to revisit the app, potentially fostering a habitual
or even addictive behavior [16]. The enjoyable elements,
ranging from aesthetic appeal to interactive features,
enhance the user experience, thereby cultivating a sense
of gratification which can morph into a relentless pursuit
for that gratification over time [17]. Thus, a deepened
understanding of how perceived enjoyment intertwines
with addiction can shed light on developing balanced app
designs that ensure user engagement while mitigating
addictive behaviors.

Flow often causes users to lose awareness of time, pos-
sibly resulting in excessive app usage [18]. Recent studies
present a more detailed understanding of flow, character-
ized by deep immersion and engagement, indicating that
its impact can occasionally be adverse. For example, Bar-
beris et al. [19] explain that certain psychological needs
may foster harmonious passion and consequently, a flow
experience, while others might instigate an obsessive pas-
sion, leading to problematic behaviors. In a study on big
wave surfers, Partington et al. [20] discovered that while
flow led to positive outcomes like mood enhancement
and performance improvement, it also correlated with a
dependency on the activity. This dependency manifested
to the extent that some surfers faced challenges function-
ing ‘normally’ within society due to their surfing engage-
ment. This highlights the essential notion that while flow
can enhance performance and engagement, it may also
foster behavioral addiction, particularly as individuals
continually chase the euphoric sensations associated with
the flow experience. The captivating euphoria, especially
when skills align with challenging tasks, can entice indi-
viduals to incessantly seek such experiences, leading to a
potential obsession with the activity, as demonstrated in
the surfers’ scenario.

Habit represents the routine engagement with mobile
apps, a behavior often occurring without deliberate
thought, thereby reinforcing addictive patterns [21]. This
habitual interaction gradually becomes a fixed part of an
individual’s daily routine, reducing the necessity for con-
scious decision-making regarding app usage [22]. The
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inherent automaticity in habit formation is significant,
as it can transcend the initial voluntary interaction, pro-
pelling a cycle of compulsive usage over time [23]. With
each repetitive engagement, the habit strength amplifies,
potentially heightening the inclination towards addiction
[24]. This continuous cycle accentuates the importance of
delving into habit within the context of mobile app addic-
tion. Unveiling the complex interplay between habit for-
mation and addictive behavior may offer pivotal insights,
aiding in the crafting of interventions to mitigate mal-
adaptive app usage. Such intricate liaison positions habit
as an indispensable construct necessitating thorough
examination in the extensive narrative surrounding
mobile app addiction, thus enriching understanding of
the multifarious nature of user interaction with mobile
apps. Given the above, the research questions this paper
aims to address are:

How do communication and affect, while engaging
with mobile applications, contribute to the manifes-
tation of addictive behaviors?

What roles are played by perceived enjoyment, flow,
and habit in nurturing addiction towards mobile

app usage?

This research differentiates itself from prior studies in
several ways, offering new contributions to the field.
First, this study comprehensively examines addiction
among mobile app users. Previous studies have exam-
ined addiction by dividing the types of apps and focusing
mainly on addiction to certain types such as games [25,
26], commercial apps [27, 28], messengers [29-31], and
SNS [32-35]. Recently, with the rapid spread of OTT ser-
vices, instances of addictive video consumption through
apps have been reported [36]. This study acknowledges
that app users frequently switch between numerous apps.
Users can become immersed in games, deeply engaged
in messenger apps, or spend extended periods on social
networks. This research offers new insights by exam-
ining addictive behavior for a broader range of apps,
rather than focusing on a single type of app. Second, this
research introduces both flow and habit simultaneously
to explain addiction. Flow usually enhances performance
[37] or encourages desirable behaviors [38]. Habits, on
the other hand, often undermine work efficiency by pro-
moting unconscious behavior [18]. This paper presents
a balanced interpretation by reflecting on both positive
and negative factors. Third, this study incorporates com-
munication as an exogenous variable. Many mobile apps
primarily serve communicative functions. Users com-
municate with other players in-game apps [39] or chat
through messenger apps [40, 41]. They also engage with
others through commenting functions on social network
posts or expressing opinions on OTT online bulletin
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boards. Given that many apps include social functions,
communication may play a critical role in mobile app
addiction. Lastly, this study considers the emotional fac-
tors of app users. Previous studies on mobile app addic-
tion did not delve deeply into the role of affect. Users
often experience emotional changes through social com-
parison [42, 43]. Therefore, human affect could be an
essential factor in the formation of addiction. The results
of this study contribute to academia by illuminating the
effects of emotions on addiction.

The structure of this study unfolds as follows: Sect. 2
details the background of the study. Section 3 describes
the research model and each hypothesis. Section 4
presents the empirical methodology. Section 5 cov-
ers the research results. Section 6 discusses the results.
Finally, Section 7 outlines the study’s implications and
limitations.

Theoretical background

The increasing prevalence of mobile applications has
raised concerns about the potentially addictive nature
of these technologies. Addiction to mobile applications
refers to a state of compulsive use, characterized by an
inability to control or reduce usage, negative conse-
quences, and a preoccupation with the application [44,
45]. This paper explores the theoretical basis for adopting
the antecedents of addiction to mobile applications.

Flow theory

Flow, a concept introduced by Csikszentmihalyi [46],
describes a unique cognitive state where individuals find
themselves completely engrossed in an activity to the
point that they lose sense of time and are detached from
external distractions. This phenomenon occurs when
there’s a harmonious balance between one’s skills and the
challenges posed by the activity. Distinctively character-
ized by heightened concentration, clear goals, immediate
feedback, and a sense of personal control over the situ-
ation, flow provides intrinsic rewards, enhancing enjoy-
ment and satisfaction derived from the task [46].

Mobile applications, with their interactive interfaces
and often instant gratification mechanisms, are well-
primed to induce flow experiences [47]. By delivering
an equilibrium of challenges tailored to user skill levels,
these apps foster optimal conditions for flow, augmenting
user engagement and retention [48].

However, the link between flow and addictive behaviors
is complex. While flow provides enriching experiences,
the intense immersion and emotional highs associated
with it can lead to over-reliance and overuse of mobile
applications. Several studies have documented how the
positive emotions resulting from flow can heighten the
risk of addiction. For instance, the profound immersion
in flow experiences can mask the potentially detrimental
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consequences of excessive app use, making users less
aware of the time spent or neglect of other responsibili-
ties [45]. This aspect is particularly concerning as, over
time, the pursuit of flow can transition from a healthy
engagement to compulsive usage patterns, reflective of
addiction [49].

Furthermore, flow’s intricate relationship with addic-
tive behaviors has been examined in multiple contexts,
beyond mobile apps. Research by Mehmet [50] and Sale-
han and Negahban [51] highlighted how online gamers,
when experiencing flow, showed increased tendencies
for prolonged gaming sessions, suggesting potential risks
for gaming addiction. Similarly, Sun et al. [52] found that
flow experiences in online shopping platforms could lead
to impulsive buying behaviors. Trevino and Webster [53]
discussed how online environments, specifically due to
their interactive nature, can easily induce flow states,
leading to prolonged durations of usage. While flow
can enhance the richness of online experiences, there’s
a growing concern about its association with excessive
online behaviors. Wan and Chiou [54] argued that users,
especially in online gaming environments, can get so cap-
tivated in the flow that they lose track of time, fostering
addictive tendencies. This deep immersion, as indicated
by Faiola et al. [55], might promote compulsive behavior
in online platforms, making the line between healthy and
excessive engagement increasingly thin.

Overall, these factors support the idea that flow acts as
a precursor to addiction in the context of mobile appli-
cations, as users become fully engaged, motivated, and
immersed in the experience, potentially leading to addic-
tive patterns of use.

Habit theory

Habit refers to a behavioral pattern that becomes auto-
matic and repetitive through reinforcement [56]. Accord-
ing to habit theory, behaviors that are consistently
repeated can become ingrained as automatic habits
through reinforcement [56].

Mobile applications often employ cues, such as notifi-
cations, which trigger a response from users, leading to
subsequent reinforcement, such as social rewards [23].
This cue-response-reinforcement loop can contribute
to the formation of habits and, consequently, addic-
tion. The accessibility of mobile applications in various
contexts further facilitates the development of consis-
tent usage patterns, allowing habits to form more easily
[57]. Researchers have validated a significant association
between habit and technology addiction [9, 15, 58]. As
habits solidify, the associated behaviors become auto-
matic and less reliant on conscious intent [56]. This
automaticity may make it challenging for individuals to
recognize and exert control over their addictive behav-
iors [59].
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Through consistent reinforcement and contextual con-
sistency, habitual behaviors are formed, making it diffi-
cult for individuals to consciously regulate their addictive
tendencies.

Perceived enjoyment

Perceived enjoyment, which refers to the level of plea-
sure or fun experienced during mobile application use
[60], has been identified as a significant factor influencing
addiction to mobile applications. Numerous factors sup-
port the idea that perceived enjoyment serves as an ante-
cedent of addiction.

Perceived enjoyment is closely linked to the concept of
flow, which represents a state of complete absorption and
intrinsic motivation in an activity [61]. Several factors
support the idea that perceived enjoyment serves as an
antecedent of flow [62, 63]. Individuals are more likely to
experience flow when they perceive an activity as enjoy-
able [61]. Mobile applications that provide enjoyable
experiences can create an optimal balance between chal-
lenge and skill, facilitating full absorption and the experi-
ence of flow.

Perceived enjoyment can also contribute to the forma-
tion of habits related to mobile application use. Enjoy-
able experiences can act as rewards that reinforce the
behavior of using a mobile application, leading to habit
formation [23]. As individuals repeatedly experience
enjoyment while using the application, the habit becomes
stronger. With continued use, the behaviors associated
with enjoyable mobile applications can become more
automatic and less reliant on conscious intention [56,
64, 65]. This automaticity can facilitate the formation of
habits, as the behaviors become ingrained in individuals’
daily routines.

Perceived enjoyment, often rooted in intrinsic moti-
vation, has gained attention as a pivotal construct when
evaluating user experiences online [66]. It’s posited
that when users derive pleasure and gratification from
an activity, their likelihood of continuous engagement
increases [67]. However, this repeated engagement, pro-
pelled by heightened enjoyment, can sometimes cascade
into compulsive behaviors and potential addiction. Sev-
eral studies have demonstrated that while enjoyment
can foster initial attraction to digital platforms, it’s also
intricately linked to the spirals of addiction [15, 68, 69].
The allure of consistent positive feedback and pleasurable
experiences inadvertently ropes individuals into cyclic
patterns of excessive usage, highlighting the double-
edged sword of perceived enjoyment.

In summary, perceived enjoyment plays a crucial
role in addiction to mobile applications. It can enhance
intrinsic motivation, contribute to the experience of flow,
and facilitate habit formation. By understanding the fac-
tors that influence perceived enjoyment, researchers
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and practitioners can gain insights into the mechanisms
underlying addictive behavior and develop strategies to
promote healthy mobile application use.

Communication
The role of communication in shaping addiction to
mobile applications among university students is exam-
ined in this paper. Communication, which involves
exchanging information, ideas, and emotions through
various channels, plays a significant role in mobile appli-
cation use [70]. Mobile applications provide platforms for
social interaction and communication, which are essen-
tial aspects of university students’ lives [71]. The ease
of communication facilitated by these applications can
contribute to addiction as students become dependent
on them to maintain social connections [72]. Addition-
ally, mobile applications play a role in the formation and
maintenance of social identity, allowing students to com-
municate with like-minded individuals, join communi-
ties, and share experiences [73]. The need to uphold and
enhance social identity can contribute to addiction as
students rely on mobile applications for this purpose [74].
Communication within mobile applications can facili-
tate flow experiences by providing a sense of social pres-
ence, and the feeling of being connected with others in a
virtual environment [75]. This social presence enhances
immersion and the likelihood of experiencing flow,
which in turn contributes to addiction [61, 76]. Perceived
enjoyment can be enhanced through communication
features in mobile applications, as users derive pleasure
from interacting with others [60, 77-79]. This increased
enjoyment can contribute to addiction by strengthen-
ing the intrinsic motivation to use the application [80].
The repetitive nature of communication activities within
mobile applications can further contribute to habit for-
mation [56]. As students engage in frequent communica-
tion, the associated behaviors become more automatic
and less reliant on conscious intent, potentially leading to
habit formation [22] and addiction [59].

Affect

The role of affect in shaping human behavior and expe-
riences is widely recognized in psychological research
[81-83]. Affect, encompassing positive and negative
emotions, has a significant impact on various aspects of
human functioning.

In the context of a flow, positive affect enhances the
experience by promoting cognitive flexibility, creativ-
ity, and problem-solving abilities. Individuals experi-
encing positive emotions are better equipped to handle
challenges and utilize their skills effectively, increasing
their likelihood of experiencing flow [82, 84]. On the
other hand, negative affect can hinder flow by impairing
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cognitive functioning and increasing anxiety, making it
difficult for individuals to maintain focus and motivation
[85].

Affect also plays a crucial role in shaping perceived
enjoyment, which refers to the pleasure or fun individu-
als experience during an activity. Positive affect creates a
positive atmosphere that enhances enjoyment and satis-
faction, leading to increased intrinsic motivation. Indi-
viduals experiencing positive emotions are more likely
to derive pleasure from activities and engage in them
willingly. Conversely, negative affect creates a negative
atmosphere that diminishes enjoyment and satisfaction,
reducing intrinsic motivation and engagement in the
activity. Furthermore, affect can influence the formation
of habits, which are automated behavioral responses trig-
gered by contextual cues. Positive affect reinforces behav-
iors through rewarding experiences, making individuals
more likely to repeat those behaviors and strengthen the
associated habit [86—88]. In contrast, negative affect can
hinder habit formation by creating aversive experiences
that discourage behavior repetition [89]. However, it’s
important to note that negative affect can also contribute
to habit formation when individuals engage in behaviors
that provide temporary relief from negative emotions,
potentially leading to maladaptive habits.

Overall, affect plays a crucial role in shaping human
behavior and experiences, influencing the experience of
flow, perceived enjoyment, and the formation of habits.
Understanding the impact of affect can provide valuable
insights into individuals’ motivation, engagement, and
the development of behavioral patterns.

Research Model

Figure 1 illustrates the research model delineating the
determinants of mobile app addiction. It posits that com-
munication, positive affect, and negative affect signifi-
cantly influence the predictors of addiction. Moreover,
this study investigates the roles of flow, perceived enjoy-
ment, and habit in eliciting addiction.

Communication

Communication, as the independent variable in this
study, is conceptualized as the process by which indi-
viduals use mobile applications to share information,
ideas, and feelings, thus facilitating social connectivity
and interaction [90]. This involves using mobile apps to
maintain contact with distant individuals, meet diverse
people, and initiate conversations with new acquain-
tances. Numerous studies suggest a positive relationship
between communication and flow [91, 92]. In the con-
text of mobile app use, features that facilitate engaging,
smooth, and immersive interactions can enhance the
experience of flow [93]. For instance, the ability to have
instant, seamless interactions with various people can
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Fig. 1 Research model

increase users’ involvement, thereby contributing to an
enhanced flow state [94]. Communication has also been
found to have a significant relationship with perceived
enjoyment [95]. Features that enhance communica-
tion can enrich the user’s experience, resulting in higher
perceived enjoyment [77-79]. Enhanced connectivity
and social interaction offered by mobile apps often lead
to increased user enjoyment [96]. Communication can
play a vital role in the formation of habits. Habits are
automated behaviors that are triggered by consistent
contextual cues [56]. Frequent and gratifying communi-
cation facilitated by mobile apps can create strong cues
for habitual use. Continual social interactions can rein-
force the habitual use of certain apps, embedding them
in users’ daily routines [22]. Thus, this study suggests the
following hypotheses.

Hla. Communication is positively correlated with
flow.

HI1b. Communication is positively correlated with
perceived enjoyment.

Hlic. Communication is positively correlated with
habit.

Positive affect

Positive affect is characterized as the extent to which an
individual feels enthusiastic, active, and alert, encom-
passing a variety of pleasurable engagements with the
environment [97]. Positive emotions can broaden an
individual’s momentary thought-action repertoire, pro-
moting exploratory behavior and open-minded thinking
[83]. This expanded mindset can facilitate an individ-
ual’s engagement and absorption in an activity, lead-
ing to an increased experience of flow. Researchers have

empirically proven that positive affect promotes the
flow state [82, 84]. According to the Broaden-and-Build
theory, positive emotions broaden individuals’ thought-
action repertoires, building their enduring personal
resources, including psychological well-being and enjoy-
ment [83]. Enjoyment is associated with positive affect
because enjoyable activities often induce positive emo-
tions [98 1999]. Furthermore, positive emotions can
enhance habit formation [86—88]. Positive affect tends
to reinforce behavior, making it more likely to become
habitual [99]. Additionally, habitual behaviors are likely
to be carried out again when they are associated with
positive feelings [100]. Thus, this study suggests the fol-
lowing hypotheses.

H2a. Positive affect is positively correlated with flow.
H2b. Positive affect is positively correlated with per-
ceived enjoyment.

H2c. Positive affect is positively correlated with
habit.

Negative affect

Negative affect is defined as a general dimension of subjec-
tive distress and unpleasurable engagement that subsumes a
variety of aversive mood states, including anger, contempt,
disgust, guilt, fear, and nervousness [97 1988]. Flow, a state
of complete absorption and enjoyment in an activity, is
likely to be hampered by negative emotions, such as anxiety
and stress [85]. Negative emotions can restrict an individ-
ual’s ability to fully immerse themselves in an activity, thus
reducing the potential for experiencing flow [101]. Negative
emotions, such as anxiety, stress, and sadness, can lower
individuals’ satisfaction and enjoyment derived from an
activity [102]. In the context of mobile app usage, negative
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affect may reduce the overall enjoyment perceived by users.
Research has shown that negative emotions can inhibit
habitual behavior, as these emotions often prompt individu-
als to reassess their actions and potentially alter their behav-
iors [89]. Therefore, persistent negative affect may deter the
formation of habits in mobile app usage among university
students. Hence, based on these arguments, the following is
proposed in this study:

H3a. Negative affect is negatively correlated with flow.
H3b. Negative affect is negatively correlated with per-
ceived enjoyment.

H3c. Negative affect is negatively correlated with habit.

Flow

Flow, as defined, signifies a state of total immersion and
concentrated energy that is fully engaged in the pres-
ent activity [46]. It’s typified by intense concentration, the
loss of self-consciousness, a sense of control, and the feel-
ing that time is swiftly passing. Recent literature abounds
with evidence that flow experience notably contributes to
technology-related addictions, including mobile apps [47,
50-52]. As users enter a state of flow, they often lose track
of time and neglect other tasks, potentially increasing their
reliance on mobile apps [49]. Moreover, the flow state can
induce compulsive usage of mobile apps, which can eventu-
ally evolve into addiction [103]. Thus, this study posits the
following hypothesis.

H4. Flow is positively correlated with addiction.

Perceived enjoyment

Perceived enjoyment, as defined, is the extent to which the
activity of using a computer is perceived to be enjoyable
apart from any performance consequences resulting from
system use [60]. It’s seen as a significant intrinsic motiva-
tion for information system usage [60]. Perceived enjoyment
can amplify the flow experience [62, 63]. Moreover, recent
research indicates that perceived enjoyment is a vital pre-
dictor of technology addiction, which includes mobile apps,
where users persist in engaging with the activity despite
adverse consequences [52, 58, 104]. Additionally, evidence
suggests that enjoyment can bolster habitual behaviors [64,
65]. Hence, this study forwards the following propositions.

H5a. Perceived enjoyment is positively correlated with
flow.

HS5b. Perceived enjoyment is positively correlated
with habit.

HS5c. Perceived enjoyment is positively correlated
with addiction.
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Habit

Habit is characterized as the extent to which individuals
tend to automatically perform behaviors due to learning
[100]. Consistent research over recent years has dem-
onstrated a significant relationship between habit and
technology addiction, including mobile apps [9, 15, 58].
Studies show that as mobile app usage becomes more
habitual, it is more likely to result in addictive behavior
[23, 105, 106]. Habitual behavior can elicit an automatic
response to cues related to app usage, thereby increasing
the chances of addiction [107, 108]. Thus, this study puts
forth the subsequent hypothesis.

He6. Habit is positively correlated with addiction.

Methodology

Instrument development

To ensure an accurate and reliable understanding of each
construct, we utilized scales previously established in the
literature. Each construct was measured using specific
scales, as follows:

For the construct of communication, we adopted the
scale developed by Abrahim et al. [109]. This scale com-
prises three items. Specifically, the items include CMU1,
which states “I can get closer to people I don't see often
through mobile apps’;, CMU2, “I can meet various peo-
ple through mobile apps’, and CMU3, “Through mobile
apps, I can have a conversation with people I meet for the
first time! Respondents rated these statements on a Lik-
ert scale ranging from 1 (strongly disagree) to 5 (strongly
agree). A higher score on this scale denotes stronger feel-
ings of connectivity and communication through the use
of mobile apps.

In measuring positive affect, we utilized the scale from
Watson et al. [97]. This scale consists of three items. They
are POAL: “I am passionate while using mobile apps’,
POAZ2: “I am proud while using mobile apps’, and POA3:
“I get inspiration while using mobile apps: Ratings were
done on a Likert scale from 1 (strongly disagree) to 5
(strongly agree). notably, a higher score in this construct
represents an elevated level of positive emotions in rela-
tion to mobile app usage.

To gauge negative affect, we again turned to the scale
by Watson et al. [97]. With three items, exemplified
by NEA1, “I suffer while using mobile apps’, NEA2, “I
get angry while using mobile apps’, and NEA3, “I feel
annoyed while using mobile apps’, participants expressed
their agreement on a Likert scale from 1 (strongly dis-
agree) to 5 (strongly agree). It’s pertinent to note that
higher scores here indicate an increased sentiment of
distress or negative emotions tied to the usage of mobile

apps.
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For flow, the scale designed by Jo [110] was chosen.
This scale contains three items. Among them, FLW1
states “While using mobile apps, my attention was
focused solely on them’, FLW2 expresses “I was com-
pletely focused while using mobile apps’, and FLW3
articulates “I was deeply immersed in mobile apps while
using them! Participants’ responses were gathered on a
Likert scale that spanned from 1 (strongly disagree) to 5
(strongly Agree). In this construct, higher scores signify
a more profound state of flow and immersion during the
usage of mobile apps.

Perceived enjoyment was measured using the scale for-
mulated by Davis et al. [60]. It has three items, exempli-
fied by PENT1, “It is fun to use mobile apps’, PEN2, “Using
mobile apps is interesting”, and PEN3, “Using mobile
apps gives me pleasure! Again, participants voiced their
agreement on a Likert scale from 1 (strongly disagree) to
5 (strongly agree). A notable point is that higher scores
in this domain mirror an enhanced sense of enjoyment
derived from the apps.

For the construct of Habit, the scale crafted by LaRose
and Eastin [22] was the choice. It incorporates three
items. They include HAB1, which claims “I use mobile
apps to kill time’, HAB2, “I habitually use mobile apps
whenever I have spare time’, and HAB3, “I use mobile
apps to relieve boredom! Ratings took place on a Lik-
ert scale ranging between 1 (strongly disagree) and 5
(strongly agree). Here, it’s crucial to observe that higher
scores suggest a more embedded habit of mobile app
utilization.

Table 1 List of model constructs and items

Page 8 of 16

Lastly, to assess addiction, the scale by Karadag et al.
[111] was adopted. This scale encompasses two items:
ADD]1, “I was immersed in mobile apps and experienced
a decrease in conversations when meeting people” and
ADD?2, “As I used mobile apps, the emotional and affec-
tionate emotions of the past decreased:* Participants pro-
vided their responses on a Likert scale from 1 (strongly
disagree) to 5 (strongly agree). In this domain, elevated
scores pinpoint stronger indications or tendencies of
addiction to mobile apps.

To ensure the content validity of our survey instrument,
the questionnaire was critically reviewed and refined by
two researchers specializing in the Information Systems
field before being disseminated. Detailed information on
each construct’s items, along with their mean and source,
is presented in Table 1.

Data collection

To investigate the factors influencing mobile app addic-
tion, this study utilized a survey-based research method-
ology targeting university students. University students
were chosen as the target population due to their repre-
sentation of heavy mobile app users and previous reports
highlighting their susceptibility to smartphone addiction.
The survey underwent pre-testing with a small group of
frequent mobile app users (n=30) to ensure clarity and
relevance. Based on feedback, minor modifications were
made to enhance comprehension and eliminate poten-
tial ambiguity in the survey questions. Following a suc-
cessful pilot test, the final survey was distributed offline
in university classes. Participation was voluntary, and

Construct Items Mean Source
Communication CMU1 | can get closer to people | don't see often through mobile apps. [109]
CMU2 | can meet various people through mobile apps.
CMU3 Through mobile apps, | can have a conversation with people | meet for the first time.
Positive POA1 | am passionate while using mobile apps. [97]
Affect POA2 | am proud while using mobile apps.
POA3 | get inspiration while using mobile apps.
Negative NEA1 | suffer while using mobile apps. [97]
Affect NEA2 | get angry while using mobile apps.
NEA3 | feel annoyed while using mobile apps.
Flow FLW1 While using mobile apps, my attention was focused solely on them. [110]
FLW2 I was completely focused while using mobile apps.
FLW3 | was deeply immersed in mobile apps while using them.
Perceived PEN1 It is fun to use mobile apps. [60]
Enjoyment PEN2 Using mobile apps is interesting.
PEN3 Using mobile apps gives me pleasure.
Habit HAB1 | use mobile apps to kill time. [22]
HAB2 I habitually use mobile apps whenever | have spare time.
HAB3 | use mobile apps to relieve boredom.
Addiction ADD1 | was immersed in mobile apps and experienced a decrease in conversations when meeting people. [111]
ADD2 As | used mobile apps, the emotional and affectionate emotions of the past decreased.
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participants were provided with information about
the study’s objective and the confidentiality of their
responses.

For our study, we primarily focused on users who have
previously experienced symptoms of addictive usage
related to mobile apps. To identify such participants, we
initially posed questions based on the addiction met-
rics adopted in our paper. If respondents indicated hav-
ing had such experiences in the past, we included them
in the study. Specifically, in the preliminary part of our
questionnaire for screening purposes, we inquired with
two statements: “I have experienced that when I was
immersed in mobile apps, I engaged less in conversa-
tions when meeting people!” and “I have experience that
when as I used mobile apps, my emotional and affection-
ate feelings from the past diminished” Participants who
responded affirmatively to at least one of these state-
ments were included in our study.

The survey was distributed to a total of 400 students,
resulting in 334 responses collected over one month.
After removing incomplete and inconsistent responses,
a total of 320 responses were considered for the analy-
sis of hypothesized paths. The sample size criterion was
determined using power analysis for structural equation
modeling (SEM), following the guidelines of Hair et al.
[112] and Munerah et al. [113]. G*power analysis was
employed to calculate the minimum required sample
size. With input values of a 0.15 effect size, 0.05 prob-
ability level, 95% desired statistical power level, and three
predictors, the required sample size was determined to
be 119, indicating that this criterion was adequately met.

The final sample consisted of 152 male respondents and
168 female respondents. Table 2 provides demographic
information regarding the age distribution of the par-
ticipants, with the majority falling within the 18-35 age
range, which aligns with the primary demographic of
heavy mobile app users [114].

Results

This study demonstrated the measurement model and
the structural model by using the partial least squares
structural equation modeling (PLS-SEM) through Smart-
PLS 3.3.5 [115]. PLS was chosen due to its robustness and
less restriction on the distribution of data and sample

Table 2 Profile of respondents

Demographics Item Subjects (N=320)
Frequency Percentage
Gender Male 152 47.5%
Female 168 52.5%
Mobile app usage time <30 min 26 8.1%
per day (Average) 30min-1h 53 16.6%
1-3h 130 40.6%
>3h m 34.7%
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size [116]. It has been figured out to be useful in the
social sciences such as information systems, marketing,
and service management [117, 118].

Measurement model

This study assessed the reliability and validity of the mea-
surement model. To evaluate reliability, this study exam-
ined Cronbach’s alpha and composite reliability (CR).
If Cronbach’s alpha is greater than 0.6 [119] and CR is
higher than 0.7 [120], the reliability is satisfied. As shown
in Table 3, Cronbach’s alpha and CR values of all the con-
structs are well over the expected threshold.

This study explored convergent validity and discrimi-
nant validity to confirm the validity of the measurement
model. Convergent validity was confirmed by investigat-
ing both the average variance extraction (AVE) and the
factor loads of the items associated with each construct.
AVE values ranged between 0.620 and 0.897 which are
higher than the expected threshold of 0.5 [120]. Factor
loadings ranged from 0.728 to 0.959 and are all statisti-
cally significant at the p=0.001 levels, presenting a sat-
isfactory level of convergent validity [121]. Discriminant
validity was satisfied since the square root value of AVE
for each construct was greater than any other corre-
sponding rows and column entries [120]. Table 4 shows
the analysis results of discriminant validity.

Structural model

The hypotheses in this study were evaluated utilizing
the PLS-SEM technique provided by SmartPLS 3.3.5 for
Windows. This research implemented a bootstrapping
resampling method with 5,000 resamples. Out of the
fourteen hypotheses presented in the research frame-
work, eight received support. Figure 2 illustrates the
results of analysis.

Table 5 summarizes the results of the hypothesis test-
ing. The coefficient, T-value, and P-value are provided for
each of the hypotheses tested. For the hypotheses exam-
ining the impact of communication on flow (H1a), per-
ceived enjoyment (H1b), and habit (H1lc), only the link
between communication and perceived enjoyment was
found to be statistically significant (p<0.05). Similarly,
while positive affect was found to significantly influence
flow (H2a) and perceived enjoyment (H2b), it did not sig-
nificantly affect habit (H2c). Negative affect did not have
a significant influence on flow (H3a), perceived enjoy-
ment (H3b), or habit (H3c). In terms of the hypotheses
related to the impacts on addiction, flow was found to
significantly influence addiction (H4), as did perceived
enjoyment (H5c) and habit (H6). The effects of perceived
enjoyment on flow (H5a) and habit (H5b) were also found
to be statistically significant. Overall, the proposed model
explained 23.3% of the variance in addiction.
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Table 3 Scale reliabilities

Construct Items Mean St. Dev. Factor Loading Cronbach’s Alpha CR AVE
Communication CMUT 3.581 1.003 0.770 0.690 0.829 0.620
cMU2 3463 1.024 0.858
CMU3 3.075 1121 0.728
Positive POA1T 2425 0.997 0.875 0816 0.889 0.727
Affect POA2 2013 0.859 0.846
POA3 2.250 0.949 0.837
Negative NEAT1 1.788 0.728 0928 0.943 0.963 0.897
Affect NEA2 1.756 0.781 0.959
NEA3 1.800 0.857 0.954
Flow FLW1 2.831 0.957 0.920 0916 0.947 0.856
FLW2 2.881 0.983 0.932
FLW3 2.944 0.989 0924
Perceived Enjoyment PENT 3.531 0.806 0.933 0.922 0.950 0.865
PEN2 3.625 0.789 0.922
PEN3 3.581 0.818 0.935
Habit HAB1 4.056 0.861 0.762 0.790 0.875 0.701
HAB2 4013 0.908 0.828
HAB3 4.156 0.738 0915
Addiction ADD1 3.500 1.194 0.907 0.693 0.865 0.762
ADD2 3.225 1214 0.838
Table 4 Correlation matrix and discriminant assessment
Construct 1 2 3 4 5 6 7
1. Communication 0.787
2. Positive Affect 0.094 0.853
3. Negative Affect -0.273 0.346 0.947
4. Flow 0.002 0.362 0.268 0.925
5. Perceived Enjoyment 0.264 0.356 0.079 0.376 0.930
6. Habit 0.172 0.143 0.123 0.305 0.383 0.838
7. Addiction 0.054 0.167 0.169 0.384 0.073 0.351 0.873
Note: Diagonal values are the square root of AVE
L -0.055 Flow
Communication kz---------------- > 2_
NN0.244% 7 R=2
NN P 7y 0.357***
0.121 /
/
\
N / 0.306*
/
0.203* P
NS Perceived
/
" % — . : * Addiction
Positive Affect = > - 08227, Enjoyment Sl > (R>=.23)
T~ SN B4 (R?=.18) :
AN / =
-0.044 5
AR NP 0.355***
Y _< \\ .
0158 /-7 TSN Y
% /6/035 ~o \‘ 0.311*=
. 7 : A Habit
Negative Affect ¢---------------—- > 2_
0.142 (R*=.17)

—» : Significant path

Note: *: p<0.05; **: p<0.01; ***: p<0.001 - : Non-significant path

Fig. 2 Results of structural modeling
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Table 5 Summary of the Results
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H Cause Effect Coefficient T-value P-value Hypothesis
Hila Communication Flow -0.055 0.525 0.600 Not Supported
Hlb Communication Perceived Enjoyment 0.244 2932 0.003 Supported
Hic Communication Habit 0.121 1317 0.188 Not Supported
H2a Positive Affect Flow 0.203 2311 0.021 Supported
H2b Positive Affect Perceived Enjoyment 0.322 4.561 0.000 Supported
H2c Positive Affect Habit -0.044 0.490 0.624 Not Supported
H3a Negative Affect Flow 0.158 1613 0.107 Not Supported
H3b Negative Affect Perceived Enjoyment 0.035 0.392 0.695 Not Supported
H3c Negative Affect Habit 0.142 1.868 0.062 Not Supported
H4a Flow Addiction 0.357 4.305 0.000 Supported
H5a Perceived Enjoyment Flow 0.306 3.856 0.000 Supported
H5b Perceived Enjoyment Habit 0.355 3.801 0.000 Supported
H5c Perceived Enjoyment Addiction -0.180 2.209 0.027 Supported

H6 Habit Addiction 0311 3.500 0.000 Supported
Discussion this study. A potential explanation could be that mobile

This study aimed to explore the factors influencing addic-
tion among mobile app users, primarily through the lens
of flow, perceived enjoyment, and habit. The results gen-
erated offer both insightful findings and unexpected con-
tradictions concerning previous research.

The lack of support for Hla and Hlc suggests that
communication does not significantly influence flow
and habit among university students using mobile apps,
challenging previous studies that identified communica-
tion as a key driver for flow [93, 122] and habit [22]. This
discrepancy might be attributed to differing communica-
tion patterns among contemporary university students,
or to the possibility that their engagement with mobile
apps is driven by factors beyond communication alone.
In contrast, the hypothesis stating that communication
positively influences perceived enjoyment (H1b) was
supported, aligning with prior research suggesting that
effective communication can enrich the user’s experi-
ence, thus increasing enjoyment [77-79]. This under-
scores the relevance of communication features in mobile
apps, particularly those that enhance user experience and
enjoyment.

Interestingly, while positive affect significantly influ-
enced flow (H2a) and perceived enjoyment (H2b), con-
sistent with prior studies [82, 84, 86-88], it did not
significantly affect habit (H2c). This suggests that other
factors might play a more crucial role in the formation of
habitual behavior.

The results also indicated that negative affect did
not significantly influence flow, perceived enjoyment,
or habit (H3a, H3b, and H3c), contradicting previous
research dealing with the association between negative
affect and flow [101], perceived enjoyment [102], or habit
[89]. This divergence suggests that the impact of negative
emotions on app usage might be context-dependent or
influenced by moderating variables not accounted for in

app use often serves as an escape from negative emotions
[123, 124]. Thus, university students might use mobile
apps as a coping mechanism when experiencing nega-
tive affect, leading to an increase, rather than a decrease,
in flow, perceived enjoyment, and habit. Moreover, indi-
vidual resilience or self-regulation capacities could have
played a role [125, 126].

Flow (H4) and habit (H6) were found to positively influ-
ence addiction, aligning with previous studies [9, 15, 47, 50—
52, 58]. Students who use mobile apps more immersively or
habitually are thus more likely to develop an addiction.

Contrary to the initial hypothesis, perceived enjoyment
appeared to negatively influence addiction among university
students. This finding is somewhat counterintuitive, given
prior research suggesting a positive relationship between
perceived enjoyment and addictive behaviors in technol-
ogy use [52, 58, 104]. The nuances of this relationship, how-
ever, are unpacked through the lens of harmonious passion,
as delineated by [127]. Within this framework, profound
enjoyment doesn't inevitably spiral into obsessive engage-
ment. Instead, when individuals derive genuine joy from
an activity, they might engage in it in a more balanced and
autonomous manner, thereby possibly reducing the inclina-
tion towards addiction. This perspective posits that genuine
enjoyment fosters a holistic absorption, which contrasts
with the compulsion typically associated with addiction.
Furthermore, the role of individual differences, particularly
self-control, cannot be understated. a study by Wang and
Chu [128] highlights the duality of passion in online gam-
ing, grounded in Vallerand et al. [127]’s framework. Their
empirical results differentiate between harmonious passion,
which usually doesn't lead to addiction, and obsessive pas-
sion, which often results in addictive behaviors. Hence, it’s
clear that only obsessive passion is associated with nega-
tive outcomes, such as addiction, within the realm of online
gaming. The study by Stoeber et al. [129] explored the
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Dualistic Model of Passion in the context of online gaming,
especially massively multiplayer online role-playing games
(MMOs). Their findings reinforced the established under-
standing: harmonious passion for online gaming is associ-
ated with positive emotions during play, while obsessive
passion predicts negative emotions both during play and
when one is prevented from playing. In summary, our find-
ings underscore the intricate dynamics between enjoyment
and addiction, suggesting that genuine enjoyment, coupled
with self-control, might act as protective factors against
addictive behaviors.

Additionally, the positive effects of perceived enjoy-
ment on flow and habit (H5b and H5c) further under-
score the central role of enjoyment in mobile app usage.
This may be because users experiencing a higher degree
of perceived enjoyment are more likely to achieve a state
of flow and, in turn, use mobile apps more habitually.
These findings reiterate the critical role of flow, perceived
enjoyment, and habit in understanding the mechanism of
mobile app addiction among university students.

In conclusion, this study provides a fresh perspective
on the dynamics of mobile app addiction among univer-
sity students, highlighting the complex interplay of fac-
tors such as communication, positive and negative affect,
flow, perceived enjoyment, and habit. The unexpected
findings point to the need for future research to further
explore these relationships, accounting for potential
moderating variables and context-dependent nuances.

Conclusion

Theoretical contributions

This study makes a significant theoretical contribution by
elucidating the relationships between communication, posi-
tive and negative affects, flow, perceived enjoyment, habit,
and addiction in the context of mobile app usage among
university students. Traditionally, research in this field has
separately examined these variables, with limited consid-
eration given to the intricate interplay between them. For
instance, previous studies have established the influence
of flow [93, 130], positive affect [84], and communication
[77] on user enjoyment and habitual behavior. However,
they have not concurrently analyzed these constructs in a
comprehensive model. By integrating these factors into a
single conceptual framework, this study not only confirms
some of the findings from earlier works but also uncovers
novel insights into the dynamics of mobile app usage and
addiction.

A central contribution of this study lies in the unexpected
finding that perceived enjoyment negatively affects addic-
tion, contrary to the initial hypothesis and the results from
previous studies [52, 58, 104]. This finding prompts a recon-
sideration of the role of enjoyment in addictive behaviors.
Existing literature predominantly suggests a positive cor-
relation between enjoyment and addiction, based on the
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assumption that higher levels of enjoyment lead to excessive
usage and potential addictive behavior. The present study,
however, suggests that individuals who experience higher
levels of enjoyment might also possess better self-awareness
and control over their usage, thereby reducing the likelihood
of addiction. These results call for future research to explore
potential moderating variables in the relationship between
enjoyment and addiction, such as self-regulation or harmo-
nious passion [127].

Another significant finding is the lack of a significant
relationship between negative affect and flow, perceived
enjoyment, or habit. Earlier studies have suggested a nega-
tive influence of negative affect on these factors, as adverse
emotional states are often seen as detrimental to enjoyment
and habit formation [89, 101, 102]. However, this study indi-
cates that the influence of negative affect might be more
nuanced and possibly context-dependent. In some circum-
stances, negative affect might not lead to decreased flow,
perceived enjoyment, or habit. This discrepancy calls for a
more nuanced understanding of the role of negative affect
in mobile app usage and addiction, potentially considering
moderating variables such as resilience [125] and self-regu-
lation [126].

This study also enriches the theoretical understand-
ing of the role of communication in perceived enjoyment
and mobile app addiction. While communication has been
widely recognized as an important factor in social media
and gaming contexts [77, 78], its influence in the broader
domain of mobile app usage has been understudied. The
present study fills this gap by demonstrating that effec-
tive communication within mobile apps can increase user
enjoyment and potentially contribute to habitual usage and
addiction. Future studies could further explore the role of
communication in different types of mobile apps, consid-
ering various communicative features and their impact on
user experience.

Finally, by comprehensively integrating flow, per-
ceived enjoyment, and habit, this study highlights the
multi-faceted nature of mobile app addiction. While
previous studies often adopted a piecemeal approach to
these constructs [9, 15, 50], this study underscores their
interrelationships and relative importance in the devel-
opment of addiction. Specifically, this study found that
flow and habit exert significant influence on addiction,
underscoring the integral role of these factors in the path
to addiction. While these findings corroborate previ-
ous research [9, 15, 47, 51, 52, 58], they also suggest the
importance of assessing these constructs together. This
holistic approach offers a more nuanced perspective on
mobile app addiction, recognizing the complexity of fac-
tors influencing addictive behaviors. Furthermore, this
research underscores the intricate dynamics between
perceived enjoyment, flow, and habit, suggesting a strong
interconnection between these constructs. This aligns
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with prior research indicating the significant influence of
perceived enjoyment on flow and habit [131, 132]. How-
ever, by assessing these relationships within the larger
model of mobile app addiction, this study offers a more
comprehensive understanding of these dynamics. This
finding implies that, while perceived enjoyment might
mitigate addiction directly, it may also indirectly promote
addiction by fostering flow and habitual behavior.

Practical implications

This study’s practical implications are significant not only
for stakeholders like app developers, educators, parents,
and policy-makers but also for clinicians who aim to
understand and address mobile app addiction in thera-
peutic contexts. The first practical implication pertains to
the design of mobile apps. The fact that flow significantly
contributes to mobile app addiction suggests that app
developers need to balance the immersive experiences
they create. While achieving a state of flow can result
in a highly engaging user experience, it can also foster
addictive behaviors [47, 50, 52]. Therefore, app devel-
opers might need to incorporate features that encour-
age conscious use and promote healthy digital habits.
For example, they could consider integrating features
that help users monitor their usage, set usage limits, or
schedule breaks [133]. This could help users manage their
engagement with the app and prevent the transition from
immersive use to addictive behaviors. Further, clinicians
should be aware of this risk when assessing patients’ digi-
tal habits, especially those who describe being deeply
engaged or “in the zone” while using mobile apps. Inter-
ventions might focus on helping individuals recognize
and manage instances of flow, ensuring it doesn’t contrib-
ute to excessive or unhealthy app usage.

Secondly, this study’s findings underline the impor-
tance of enhancing perceived enjoyment without foster-
ing addiction. Given that perceived enjoyment was found
to negatively influence addiction, service providers could
focus on enhancing the enjoyment factor in their apps
without necessarily increasing addictive tendencies [127].
They can achieve this by providing enjoyable and enrich-
ing content, improving user interface and interactivity,
and offering personalized experiences that cater to indi-
vidual preferences and interests [52]. Also, providers can
maintain an open line of communication with their users
to gather feedback and continuously improve the user
experience, thereby increasing perceived enjoyment [77].

The third practical implication revolves around the posi-
tive impact of communication on perceived enjoyment. Ser-
vice providers, especially those offering social networking
services or multiplayer games, should prioritize enhancing
their platforms’ communication features. This might involve
improving chat functionalities, adding features that pro-
mote social interaction, and ensuring a safe and respectful
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communication environment [78, 79]. By doing so, service
providers can increase user satisfaction, extend usage dura-
tion, and possibly promote more balanced and less addic-
tive engagement with their platforms. In a clinical setting,
it’s vital to assess the degree to which patients depend on
mobile apps for their communication needs. Therapeu-
tic strategies could target diversifying communication
methods, promoting face-to-face interactions, and setting
boundaries on app-based communication to mitigate addic-
tion risks.

Moreover, the role of positive affect in promoting flow
and perceived enjoyment suggests that creating a positive
emotional environment is key in app design. Positive affect
can be stimulated by incorporating elements of fun, humor,
creativity, and achievements into the app’s features and con-
tent [82, 84]. By doing so, service providers could increase
user engagement and satisfaction without necessarily foster-
ing addictive behaviors. At the same time, they should be
cautious about the potential risk of over-stimulation, which
might, in turn, promote addictive usage patterns. Clini-
cians should probe into the emotional gratifications patients
receive from certain activities, understanding that these
positive emotions, while generally beneficial, can also be a
slippery slope towards addiction. Treatment may involve
helping patients find balance, ensuring they derive posi-
tive emotions from a range of activities and not solely from
potentially addictive sources.

Lastly, the lack of impact of negative affect on flow per-
ceived enjoyment, and habit suggests that app developers
should focus more on fostering positive experiences rather
than mitigating negative ones [89, 101]. However, this does
not mean that negative experiences should be entirely
overlooked. Service providers should continue striving
to prevent or address issues that can lead to negative user
experiences, such as cyberbullying, privacy violations, or
technical issues, as they can potentially harm user satisfac-
tion and loyalty [134].

In conclusion, the practical implications of this study are
centered on promoting balanced and healthy mobile app
usage. By considering these recommendations, various
stakeholders can contribute to mitigating the growing issue
of mobile app addiction.

Limitation and further research

The limitations of this study and recommendations for fur-
ther inquiry are as follows. A primary limitation pertains
to the correlational nature of our findings. We emphasize
that our results indicate associations rather than causations.
Additionally, our sample size was fairly limited, potentially
affecting the generalizability of our findings. Future studies
with larger and more diverse samples are needed to vali-
date our results. With respect to the study’s design, we did
not account for the motivations of mobile app users, which
can be pivotal in addiction. Users with hedonic motivations
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might display a higher susceptibility to addiction compared
to those driven by utilitarian motivations. Furthermore,
addiction-contributing factors could differ across these
motivation-driven user groups. It would be beneficial for
upcoming research to segment users based on their moti-
vations and conduct multi-group analyses to gauge the
repercussions on addiction. Another overlooked aspect
was the demographic details of the participants. Given that
demographic factors like age can influence addiction sus-
ceptibility — with adolescents potentially having diminished
self-control compared to adults — future studies should
incorporate these as control variables. Integrating demo-
graphics could enrich the academic depth of the findings.
Conclusively, venturing into other potential influencers of
mobile app addiction, like social stimuli, intrinsic motiva-
tions, or tech-related variables (e.g., app interface design),
would be beneficial. A holistic theoretical framework will
pave the way for a nuanced comprehension of this intricate
behavior, which in turn will aid in devising potent interven-
tions to curb and address mobile app addiction.
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