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Abstract

Background: Internet addiction has become a growing psychological and public health concern among
emerging adults due to increased engagement with digital technologies and online environments.
Previous research suggests that mindfulness may serve as a protective factor against addictive
behaviors; however, the cognitive mechanisms through which mindfulness influences internet addiction
remain insufficiently understood. Additionally, limited evidence exists regarding the conditions under
which these relationships operate, particularly among emerging adults in developing countries.

Objective: The present study examined the role of cognitive mechanisms in the relationship between
mindfulness and internet addiction among emerging adults. Specifically, the study investigated whether
attentional control and cognitive fusion mediated the relationship between mindfulness and internet
addiction and whether emotion regulation moderated these indirect pathways.

Method: A cross-sectional correlational research design was employed. The sample consisted of 800
emerging adults aged 16 to 30 years. Participants completed standardized measures assessing
mindfulness, internet addiction, attentional control, cognitive fusion, and emotion regulation. Data were
analyzed using descriptive statistics, reliability analyses, Pearson correlations, mediation analyses, and
moderated mediation analyses using Hayes’ PROCESS macro with bootstrapping procedures.

Results: Results indicated that mindfulness was negatively associated with internet addiction (r =-.42, p
<.001) and cognitive fusion (r =-.51, p <.001), while it was positively associated with attentional control
(r=.47,p <.001) and emotion regulation (r =.39, p <.001). Mediation analyses revealed significant
indirect effects of mindfulness on internet addiction through attentional control (8 =-.12,95% CI [-.18,
-.07]) and cognitive fusion (B =-.19, 95% CI [-.25, -.13]). The serial mediation pathway through attentional
control and cognitive fusion was not significant (8 =-.02, 95% CI [-.05, .01]). Moderated mediation
analyses showed that emotion regulation did not significantly moderate the indirect effects (interaction
terms ps > .05), indicating that the mediation pathways were consistent across different levels of
emotion regulation.

Conclusion: The findings suggest that attentional control and cognitive fusion are important cognitive
mechanisms linking mindfulness and internet addiction among emerging adults. The study contributes
to contemporary theories of mindfulness and behavioral addiction by demonstrating that mindfulness
may reduce problematic internet use through improvements in cognitive functioning. These findings
have important implications for the development of mindfulness-based interventions targeting internet
addiction among young adults.

Introduction

Internet addiction has emerged as a significant public health concern in the digital era, particularly
among emerging adults who are navigating a developmental period characterized by identity exploration,
increased autonomy, emotional fluctuations, and extensive engagement with technology. Emerging
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adulthood, typically ranging from 18 to 29 years of age, is considered a critical developmental stage
during which individuals are especially vulnerable to maladaptive behavioral patterns due to ongoing
psychosocial and cognitive maturation (Chen et al., 2022). The widespread availability of smartphones,
social networking platforms, online gaming, and digital entertainment has substantially increased
opportunities for excessive internet use, resulting in a growing prevalence of problematic and addictive
online behaviors among young adults. Research consistently demonstrates that internet addiction is
associated with adverse psychological, academic, social, and occupational outcomes, including
depression, anxiety, impaired self-regulation, sleep disturbances, reduced academic performance, and
diminished psychological well-being (Arslan & Coskun, 2021; Chang et al., 2023; Yang et al., 2024).

Globally, internet use has increased dramatically over the past decade, transforming how individuals
communicate, learn, work, and maintain social relationships. While digital technologies offer numerous
benefits, excessive and uncontrolled internet use has become a growing concern among researchers
and mental health professionals. Studies indicate that problematic internet use and related behavioral
addictions have increased substantially among university students and young adults due to heightened
dependence on digital devices for academic, social, and recreational purposes (Chang et al., 2023;
Jeong & Bae, 2024). Contemporary theoretical perspectives suggest that internet addiction develops
through an interaction of cognitive, emotional, and behavioral processes that reinforce compulsive online
engagement and reduce individuals’ ability to regulate internet use effectively (Rosenthal et al., 2021;
Wang et al., 2022). Consequently, identifying psychological factors that may protect individuals from
developing addictive online behaviors has become an important research priority.

The issue is particularly relevant in Pakistan, where rapid technological development and increased
internet accessibility have transformed patterns of digital engagement among young people. The
expansion of broadband connectivity, widespread smartphone ownership, and increasing social media
penetration have substantially increased online participation among Pakistani youth. University students
and emerging adults represent one of the most active internet-using populations in the country, spending
considerable amounts of time on social networking sites, entertainment platforms, online gaming, and
educational resources. Although internet use offers numerous educational and social benefits, concerns
regarding excessive use, reduced self-control, academic difficulties, and psychological distress have
become increasingly prominent. Despite the growing prevalence of internet use in Pakistan, empirical
investigations examining the psychological mechanisms underlying internet addiction remain limited,
particularly studies focusing on mindfulness and cognitive processes among emerging adults.
Therefore, there is a pressing need to identify protective psychological factors and underlying
mechanisms that may reduce vulnerability to internet addiction within the Pakistani context (Chen et al.,
2022; Yang et al., 2024; Arslan & Coskun, 2021).

Among the psychological factors that have attracted considerable attention in recent years, mindfulness
has emerged as a promising protective factor against a wide range of maladaptive behaviors, including
addictive tendencies. Mindfulness is commonly defined as a receptive and nonjudgmental awareness of
present-moment experiences, encompassing thoughts, emotions, bodily sensations, and environmental
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stimuli. Rather than reacting automatically to internal experiences, mindful individuals demonstrate
greater acceptance, attentional control, and awareness of ongoing experiences. Contemporary research
suggests that mindfulness enhances psychological flexibility, strengthens self-regulatory capacities, and
reduces impulsive responding, thereby decreasing susceptibility to problematic and addictive behaviors
(Rosenthal et al., 2021; Garland et al., 2022; Zainal & Newman, 2023). Because addictive behaviors are
often characterized by automaticity, craving-driven actions, and diminished self-control, mindfulness
may serve as an important psychological resource that protects emerging adults from excessive internet
use.

A growing body of empirical evidence supports the protective role of mindfulness in reducing various
forms of behavioral addiction. For example, Chang et al. (2023) reported that mindfulness was
negatively associated with social media addiction among Chinese college students and exerted its
effects through multiple psychological pathways. Similarly, Liu et al. (2024) found that mindfulness-
based interventions significantly reduced mobile phone addiction among university students by
enhancing psychological resources and meaning in life. Tang et al. (2025) further demonstrated that
mindfulness-based cognitive programs may effectively reduce smartphone addiction while
simultaneously improving resilience among adolescents. Additional evidence suggests that mindfulness
attenuates the effects of stress, anxiety, adverse experiences, and other psychological risk factors
associated with problematic internet use and digital addiction (Li et al., 2023; Yuan et al., 2025; Kong et
al., 2025). Collectively, these findings indicate that mindfulness may play a critical role in preventing
addictive online behaviors among young populations.

Although the association between mindfulness and addiction has been well documented, less is known
about the cognitive mechanisms that explain how mindfulness exerts its protective effects.
Contemporary theories of addiction emphasize that maladaptive cognitive processes often contribute to
the initiation and maintenance of addictive behaviors. Individuals who experience difficulties regulating
attention, managing intrusive thoughts, disengaging from cravings, or coping with distressing internal
experiences may be more likely to develop compulsive behavioral patterns. Consequently, examining the
cognitive mechanisms linking mindfulness and addiction may provide a more comprehensive
understanding of the psychological processes underlying problematic internet use (Rosenthal et al.,
2021; Fallah et al., 2025; Wang et al., 2025).

One cognitive mechanism that has received increasing attention in recent years is cognitive fusion.
Cognitive fusion refers to the tendency to become excessively entangled with one’s thoughts and to treat
subjective mental experiences as objective realities. Individuals with high levels of cognitive fusion often
become dominated by negative thoughts, impulses, and cravings, making it difficult to regulate behavior
effectively. From the perspective of Acceptance and Commitment Theory, cognitive fusion reduces
psychological flexibility and increases vulnerability to maladaptive coping behaviors. Emerging evidence
suggests that cognitive fusion is associated with impulsive decision-making, emotional dysregulation,
and addictive tendencies. Mindfulness, in contrast, promotes cognitive defusion by encouraging
individuals to observe thoughts without becoming attached to them, thereby reducing the influence of
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maladaptive cognitions on behavior (Rosenthal et al., 2021; Fallah et al., 2025; Li et al., 2025).
Consequently, cognitive fusion may represent an important mechanism through which mindfulness
influences internet addiction.

Another important cognitive mechanism is attentional control, which refers to the capacity to direct,
sustain, and shift attention in accordance with current goals. Effective attentional control enables
individuals to resist distractions, regulate impulses, and maintain focus on adaptive activities. Deficits in
attentional control have been consistently linked to problematic internet use, excessive smartphone
engagement, and various addictive behaviors. Individuals with poor attentional control may be
particularly susceptible to the rewarding and attention-capturing features of digital technologies,
increasing their risk of compulsive internet use. Conversely, mindfulness training has been shown to
improve attentional regulation, executive functioning, and cognitive flexibility, thereby strengthening
individuals’ capacity to regulate online behavior (Zainal & Newman, 2023; Gkintoni et al., 2025;
Talebisiavashani & Mohammadi-Sartang, 2024). Therefore, attentional control may serve as another key
pathway linking mindfulness and internet addiction.

The relationship between mindfulness and cognitive functioning has received substantial empirical
support in recent years. A comprehensive meta-analysis of 111 randomized controlled trials conducted
by Zainal and Newman (2023) demonstrated that mindfulness interventions produce significant
improvements in attention, executive functioning, working memory, and cognitive flexibility. Similarly,
Gkintoni et al. (2025) reported that mindfulness-based cognitive therapy contributes to favorable
neurocognitive outcomes across diverse populations. Research further indicates that mindfulness
enhances executive functioning, reduces cognitive rigidity, and improves self-regulatory capacities that
are essential for adaptive behavior (Li et al., 2025; Talebisiavashani & Mohammadi-Sartang, 2024). These
findings suggest that mindfulness may reduce internet addiction by strengthening cognitive processes
that facilitate effective self-regulation and behavioral control.

In addition to cognitive mechanisms, emotional factors may influence the effectiveness of mindfulness
in reducing addictive behaviors. Emotion regulation refers to the processes through which individuals
monitor, evaluate, and modify emotional experiences to achieve adaptive outcomes. Individuals who
possess strong emotion regulation abilities are generally better equipped to manage stress, negative
emotions, and psychological challenges without resorting to maladaptive coping behaviors. In contrast,
poor emotion regulation has been consistently associated with addictive tendencies and problematic
internet use. Previous studies indicate that mindfulness promotes adaptive emotion regulation
strategies, including cognitive reappraisal, emotional awareness, and acceptance, which subsequently
contribute to improved mental health outcomes (Li et al., 2025; Fallah et al., 2025; Jeong & Bae, 2024).
Therefore, emotion regulation may function as an important moderator influencing the strength of the
relationship between mindfulness, cognitive mechanisms, and internet addiction.

Several recent studies have highlighted the importance of moderated mediation models in
understanding addiction-related behaviors. For instance, Jeong and Bae (2024) demonstrated that
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mindfulness moderated the relationship between perceived stress, rumination, and smartphone
addiction. Similarly, Kong et al. (2025) reported that mindfulness moderated the effects of academic
anxiety and self-regulatory fatigue on smartphone addiction among college students. Chang et al. (2023)
identified multiple mediating pathways through which mindfulness influenced social media addiction,
while Zheng et al. (2025) found that cognitive reappraisal mediated the relationship between
mindfulness and work addiction. These findings collectively suggest that mindfulness operates through
complex cognitive and emotional pathways rather than exerting only direct effects on addictive
behaviors.

Despite the growing literature on mindfulness and addiction, several important gaps remain. First, much
of the existing research has focused on direct associations between mindfulness and addictive
behaviors, providing limited understanding of the cognitive processes through which mindfulness exerts
its effects. Second, relatively few studies have simultaneously examined multiple cognitive mechanisms
within a comprehensive explanatory framework. Third, evidence regarding the role of emotion regulation
as a moderating factor remains limited, particularly among emerging adults. Finally, research examining
these relationships in developing countries such as Pakistan remains scarce despite increasing
concerns regarding internet addiction among young people. Addressing these gaps may advance
theoretical understanding of addiction while informing culturally relevant prevention and intervention
strategies.

The present study was designed to address these limitations by examining the role of cognitive
mechanisms in the relationship between mindfulness and internet addiction among emerging adults.
Specifically, the study investigates whether cognitive fusion and attentional control mediate the
relationship between mindfulness and internet addiction and whether emotion regulation moderates
these indirect pathways. By integrating mindfulness, cognitive functioning, and emotion regulation within
a single mediation—moderation framework, the study seeks to provide a more comprehensive
understanding of the psychological processes underlying addictive internet use. The findings are
expected to contribute to the growing literature on mindfulness and addiction while offering practical
implications for psychological interventions aimed at reducing problematic internet use among
emerging adults in Pakistan and beyond.

Theoretical Framework and Hypotheses Development

Theoretical Framework

The present study is primarily grounded in Self-Regulation Theory, the Interaction of Person—Affect-
Cognition—Execution (I-PACE) Model, and contemporary mindfulness-based frameworks of addiction.
Together, these theoretical perspectives provide a comprehensive explanation for how mindfulness may
influence internet addiction through underlying cognitive mechanisms and emotional processes.

Self-Regulation Theory
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Self-Regulation Theory proposes that individuals continuously monitor, evaluate, and modify their
thoughts, emotions, and behaviors in pursuit of desired goals. Effective self-regulation enables
individuals to inhibit impulsive responses, manage emotional experiences, and maintain behavior
consistent with long-term objectives. Conversely, failures in self-regulation increase vulnerability to
maladaptive behaviors, including addictive patterns of internet use. Internet addiction has frequently
been conceptualized as a consequence of impaired self-regulatory functioning, whereby individuals
experience difficulty controlling online behavior despite awareness of its negative consequences (Choi et
al.,, 2021; Wang et al., 2022).

Mindfulness is considered a central mechanism for strengthening self-regulation because it promotes
awareness of present-moment experiences while reducing automatic and reactive behavioral
tendencies. Through mindful awareness, individuals become better able to recognize cravings, urges,
and emotional triggers without acting upon them impulsively. Consequently, mindfulness may reduce
excessive internet use by enhancing self-regulatory capacities and facilitating adaptive behavioral
choices (Rosenthal et al., 2021; Garland et al., 2022). From this perspective, cognitive mechanisms such
as attentional control and cognitive fusion represent critical components of self-regulation that may
explain the relationship between mindfulness and internet addiction.

I-PACE Model of Internet Addiction

The Interaction of Person—Affect—Cognition—Execution (I-PACE) Model provides one of the most
influential theoretical frameworks for understanding the development and maintenance of behavioral
addictions. According to this model, addictive behaviors emerge through dynamic interactions among
personal characteristics, emotional responses, cognitive processes, and executive functioning. Cognitive
variables such as attentional biases, maladaptive beliefs, cognitive distortions, and executive control
deficits are considered central determinants of problematic internet use and related addictive behaviors.

The I-PACE model further proposes that individuals with impaired cognitive control are more likely to
engage in excessive internet use when confronted with emotional distress or rewarding online stimuli. In
contrast, protective factors that strengthen cognitive control and emotional regulation reduce
vulnerability to addiction. Mindfulness may function as one such protective factor because it improves
attentional regulation, executive functioning, and awareness of internal experiences. Consequently, the
relationship between mindfulness and internet addiction may operate through cognitive mechanisms
that influence individuals’ capacity to regulate online behavior effectively (Chang et al., 2023; Li et al.,
2023; Yang et al., 2024).

Mindfulness-to-Meaning Theory

Mindfulness-to-Meaning Theory further suggests that mindfulness facilitates adaptive cognitive and
emotional processing by increasing awareness, reducing automatic reactivity, and promoting
psychological flexibility. Through repeated mindful engagement, individuals become less controlled by
maladaptive thought patterns and emotional reactions that often contribute to addictive behavior.
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Instead, they develop greater capacity for cognitive reappraisal, attentional regulation, and value-based
decision-making. These adaptive processes enhance resilience and reduce dependence on external
sources of gratification such as excessive internet use (Garland et al., 2022; Liu et al., 2024).

The theory is particularly relevant for emerging adults because this developmental stage is characterized
by heightened emotional sensitivity, reward-seeking behavior, and ongoing development of executive
functioning. Consequently, mindfulness may protect emerging adults from addictive internet use by
strengthening cognitive mechanisms that facilitate adaptive self-regulation.

Mindfulness and Internet Addiction

Mindfulness has consistently emerged as a protective factor against a variety of addictive behaviors.
Individuals with higher levels of mindfulness tend to exhibit greater awareness of their thoughts and
emotions, reduced impulsivity, and enhanced self-control. These characteristics decrease susceptibility
to compulsive behaviors that are often maintained through automatic reactions and emotional
avoidance. Recent empirical evidence indicates that mindfulness is negatively associated with internet
addiction, smartphone addiction, social media addiction, and work addiction across diverse populations
(Chang et al., 2023; Li et al., 2023; Tang et al., 2025; Zheng et al., 2025).

Several mechanisms have been proposed to explain this relationship. First, mindfulness enhances
awareness of problematic behavioral patterns, enabling individuals to recognize excessive internet use
before it becomes habitual. Second, mindfulness reduces emotional reactivity and stress, which are
common triggers for excessive online engagement. Third, mindfulness improves executive functioning
and inhibitory control, thereby facilitating healthier behavioral choices. Consequently, individuals with
higher levels of mindfulness are expected to demonstrate lower levels of internet addiction.

Hypothesis 1
H1: Mindfulness will be negatively associated with internet addiction among emerging adults.
Mediating Role of Cognitive Fusion

Cognitive fusion refers to the tendency to become entangled with thoughts and to perceive subjective
mental experiences as objective truths. Individuals experiencing high levels of cognitive fusion often
respond automatically to internal experiences such as cravings, worries, and negative emotions. This
rigid relationship with thoughts may contribute to maladaptive coping behaviors, including excessive
internet use.

Mindfulness directly opposes cognitive fusion by encouraging individuals to observe thoughts as
temporary mental events rather than objective realities. Through mindful awareness, individuals learn to
disengage from automatic cognitive processes and develop greater psychological flexibility. Empirical
research indicates that mindfulness reduces cognitive fusion and enhances adaptive functioning across
various psychological domains (Rosenthal et al., 2021; Fallah et al., 2025).
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Furthermore, cognitive fusion has been linked to addictive behaviors because individuals who become
overly attached to craving-related thoughts may experience greater difficulty resisting maladaptive
impulses. High levels of cognitive fusion may therefore strengthen the influence of addictive cognitions
and increase vulnerability to compulsive internet use (Li et al., 2025; Fallah et al., 2025).

Accordingly, cognitive fusion is expected to function as an explanatory mechanism through which
mindfulness influences internet addiction.

Hypothesis 2

H2: Mindfulness will be negatively associated with cognitive fusion among emerging adults.
Hypothesis 3

H3: Cognitive fusion will be positively associated with internet addiction among emerging adults.
Hypothesis 4

H4: Cognitive fusion will mediate the relationship between mindfulness and internet addiction.
Mediating Role of Attentional Control

Attentional control refers to an individual's ability to focus, sustain, and shift attention according to
situational demands. Effective attentional control enables individuals to resist distractions and regulate
behavioral responses in the presence of competing stimuli. Given the highly stimulating nature of digital
environments, attentional control is particularly relevant for understanding problematic internet use.

Mindfulness has been shown to improve attentional functioning by enhancing awareness and reducing
susceptibility to distracting thoughts and external stimuli. Meta-analytic evidence indicates that
mindfulness interventions produce significant improvements in attention regulation, executive
functioning, and cognitive flexibility (Zainal & Newman, 2023). Similarly, neurocognitive research
demonstrates that mindfulness strengthens brain systems involved in attentional control and cognitive
regulation (Gkintoni et al., 2025).

Deficits in attentional control have been consistently linked to problematic internet use and behavioral
addictions. Individuals who experience difficulties regulating attention may be more likely to become
absorbed in online activities and less capable of disengaging from rewarding digital content. Therefore,
attentional control may represent a key cognitive pathway linking mindfulness to reduced internet
addiction.

Hypothesis 5
H5: Mindfulness will be positively associated with attentional control among emerging adults.

Hypothesis 6
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H6: Attentional control will be negatively associated with internet addiction among emerging adults.
Hypothesis 7

H7: Attentional control will mediate the relationship between mindfulness and internet addiction.
Moderating Role of Emotion Regulation

Although mindfulness may reduce internet addiction through improvements in cognitive functioning, the
strength of these relationships may vary depending on individuals' emotion regulation capacities.
Emotion regulation refers to the processes through which individuals monitor, evaluate, and modify
emotional experiences in order to achieve adaptive outcomes. Individuals with effective emotion
regulation skills are generally better equipped to manage stress, negative emotions, and psychological
challenges without engaging in maladaptive coping strategies.

Recent studies indicate that mindfulness and emotion regulation are closely interconnected.
Mindfulness promotes adaptive emotion regulation strategies such as acceptance and cognitive
reappraisal while reducing maladaptive strategies such as suppression and rumination (Li et al., 2025;
Fallah et al., 2025). Moreover, emotion regulation has been identified as an important factor influencing
addiction-related behaviors and psychological adjustment (Jeong & Bae, 2024).

Individuals with strong emotion regulation abilities may derive greater benefits from mindfulness
because they can more effectively translate mindful awareness into adaptive behavioral responses.
Conversely, individuals with poor emotion regulation may continue to rely on excessive internet use as a
means of coping with emotional distress despite possessing some degree of mindfulness. Therefore,
emotion regulation may strengthen or weaken the indirect effects of mindfulness on internet addiction
through cognitive mechanisms.

Hypothesis 8

H8: Emotion regulation will moderate the relationship between mindfulness and cognitive fusion, such
that the negative association between mindfulness and cognitive fusion will be stronger among
individuals with higher levels of emotion regulation.

Hypothesis 9

H9: Emotion regulation will moderate the relationship between mindfulness and attentional control, such
that the positive association between mindfulness and attentional control will be stronger among
individuals with higher levels of emotion regulation.

Hypothesis 10

H10: The indirect effects of mindfulness on internet addiction through cognitive fusion and attentional
control will vary across different levels of emotion regulation, indicating a moderated mediation effect.
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Conceptual Model of the Study

The present study proposes a moderated mediation model in which mindfulness serves as the
independent variable and internet addiction serves as the dependent variable. Cognitive fusion and
attentional control are conceptualized as parallel mediators explaining the relationship between
mindfulness and internet addiction. Emotion regulation is proposed as a moderator influencing the
strength of the pathways between mindfulness and the cognitive mediators. This framework integrates
contemporary theories of mindfulness, self-regulation, and behavioral addiction and provides a
comprehensive explanation of how and under what conditions mindfulness may reduce internet
addiction among emerging adults (see figure 1).

Methods

Study Design and Study Setting

The present study used a cross-sectional correlational research design to examine the role of cognitive
mechanisms in the relationship between mindfulness and internet addiction among emerging adults.
The current study was conducted among university students in Islamabad, Pakistan, focusing on the
developmental stage of emerging adulthood.

Population and Sample

The final sample consisted of 800 emerging adults. Participants were categorized into two age groups:
16—23 years and 24-30 years. Among the participants, 414 were male and 386 were female. Most
participants were single and belonged to rural residential backgrounds. Participants reported varying
levels of daily internet use, ranging from less than 2 hours to 8 or more hours per day.

Measures
Internet Addiction

Internet addiction was assessed using the Internet Addiction Scale, consisting of 26 items. Responses
were recorded on a 4-point response format ranging from 1 = not true to 4 = mostly true. Higher scores
indicated greater levels of internet addiction. In the present study, the scale demonstrated excellent
internal consistency, a = .91 (Young, 1998).

Mindfulness

Mindfulness was measured using the Five Facet Mindfulness Questionnaire short form. The scale
consisted of 15 items rated on a 5-point Likert scale ranging from 1 = strongly disagree to 5 = strongly
agree. Higher scores reflected greater mindfulness. In the present sample, the scale showed acceptable
internal consistency, a = .77 (Baer et al., 2025).

Cognitive Fusion
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Cognitive fusion was assessed using the Cognitive Fusion Questionnaire, which included 5 items rated
on a 5-point Likert scale. Higher scores indicated greater cognitive fusion. The scale showed acceptable
internal consistency in the present study, a = .69 (Gillanders et al., 2014).

Attentional Control

Attentional control was assessed using the Attentional Control Scale. The scale consisted of 10 items
rated on a 5-point Likert scale. Higher scores indicated greater attentional control. The reliability of the
scale was good, a = .82 (Judah et al,, 2014) .

Emotion Regulation

Emotion regulation was measured using the Emotion Regulation Questionnaire, consisting of 10 items
rated on a 5-point Likert scale. Higher scores represented greater emotion regulation. The scale showed
acceptable reliability in the current sample, a = .77 (Gross & John, 2012).

Procedure

Data were collected from emerging adults after obtaining informed consent. Participants were informed
about the purpose of the study, voluntary participation, confidentiality of responses, and their right to
withdraw at any stage. After consent, participants completed demographic information and
standardized self-report measures assessing mindfulness, internet addiction, cognitive fusion,
attentional control, and emotion regulation.

Ethical Considerations

The study followed ethical principles for psychological research. The institutional review board of the
Department of Applied Psychology, National University of Modern Languages, Islamabad, approved the
ethical considerations for the current study (Approval# DERB-PSY-2025-019). Participation was
voluntary, and no personally identifying information was required. Participants were assured that their
responses would remain confidential and would be used only for academic and research purposes.
Informed consent was obtained before data collection.

Data Analysis Plan

Data were analyzed using IBM SPSS Statistics. First, data were screened for missing values, out-of-range
values, and coding errors. Invalid item responses outside the original scale response ranges were
treated as missing. Descriptive statistics were computed for demographic variables and study variables.
Cronbach'’s alpha reliability coefficients were calculated to assess the internal consistency of each scale.
Pearson correlation analysis was planned to examine bivariate associations among mindfulness,
internet addiction, cognitive fusion, attentional control, and emotion regulation. Mediation and
moderated mediation analyses were planned using Hayes' PROCESS macro with bootstrapping
procedures. Mindfulness was entered as the independent variable, internet addiction as the dependent
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variable, cognitive fusion and attentional control as mediators, and emotion regulation as the moderator.
A 95% bootstrap confidence interval was used to determine the significance of indirect and conditional
indirect effects.

Table 1. Demographic Characteristics of Participants (N = 800)

Variable Category f %
Age 16-23 years 480 60.0
24-30 years 320 40.0
Gender Male 414 51.8
Female 386 483
Marital Status  Single 576 72.0
Married 191  23.9
Other 29 3.6
Residence Rural 650 81.3
Urban 150 18.8
Internet Use Lessthan 2 hours 371 46.4
2-4 hours 234 293
5-7 hours 112 14.0
8+ hours 81 10.1

Table 2. Psychometric Properties of Study Variables

Scale k a M SD Range
Internet Addiction Scale 26 .91 55.58 15.10 27-104
Five Facet Mindfulness Questionnaire 15 .77 43.03 8.52 17-73

Cognitive Fusion Questionnaire 5 .69 13.88 4.04 5-25
Attentional Control Scale 10 .82 30.83 6.91 10-50
Emotion Regulation Questionnaire 10 .77 30.25 6.49 10-50

Note. k = number of items; a = Cronbach’s alpha.

Table 3. Planned Statistical Analysis for the Article
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Research Purpose Variables Statistical Test

Describe sample Age, gender, marital status, residence, internet Frequencies and

characteristics use percentages

Assess reliability IA, FFMQ, CFQ, ACS, ERQ Cronbach’s alpha

Examine associations Mindfulness, internet addiction, cognitive Pearson correlation
fusion, attentional control, emotion regulation

Test mediation FFMQ — CFQ/ACS — IA Mediation analysis

Test moderation ERQ as moderator Moderation analysis

Test full model FFMQ, CFQ, ACS, ERQ, IA Moderated mediation

using PROCESS

Results

Preliminary Analyses

Descriptive statistics, reliability coefficients, and bivariate correlations among the study variables are
presented in Tables 2 and 3. All scales demonstrated acceptable to excellent internal consistency, with
Cronbach’s alpha coefficients ranging from .69 to .91. Mindfulness was significantly associated with
cognitive fusion, attentional control, emotion regulation, and internet addiction. Therefore, the
assumptions for mediation and moderation analyses were considered satisfactory.

Table 3
Correlations, Means, Standard Deviations, and Reliabilities of Study Variables (N = 800)
Variable M SD a 1 2 3 4 5
1. Mindfulness 43.13 8.64 77 -

2. Cognitive Fusion 13.88 4.04 .69 - 5T -

3. Attentional Control 3092 7.7 82 47 - .27%* -
4. Emotion Regulation 30.32 6.83 T7  .30** = 27%%* A F** -
5. Internet Addiction 55.00 15.29 91 - 42%*%%  AQ*** - 34%%% - 9D%kx

Note. a = Cronbach’s alpha. **p < .01, **p <.001

Mediation Analysis

A parallel mediation analysis was conducted using Hayes' PROCESS Macro to examine whether

cognitive fusion and attentional control mediated the relationship between mindfulness and internet
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addiction. Results indicated that mindfulness significantly predicted both cognitive fusion and
attentional control. Furthermore, both mediators significantly predicted internet addiction. The direct
effect of mindfulness on internet addiction remained significant after controlling for the mediators,
indicating partial mediation (see Fig. 2 also).

Table 4 Parallel Mediation Analysis Examining the Effect of Mindfulness on Internet Addiction Through
Cognitive Fusion and Attentional Control
Mediator Models

Outcome Variable  Predictor B SE t P 95% CI
Cognitive Fusion Mindfulness -0.15 0.02 -8.72 <.001 [-0.18,-0.11]

Attentional Control  Mindfulness 0.29 0.03 10.36 <.001 [0.23,0.34]

Dependent Variable Model

Outcome Variable  Predictor B SE t p 95% ClI
Internet Addiction  Mindfulness -0.73 0.06 -11.99 <.001 [-0.85,-0.61]
Cognitive Fusion 0.41 0.12 3.31 .001 [0.17,0.65]

Attentional Control -0.20 0.07 -2.84 .005 [-0.34,-0.06]

Bootstrapped Indirect Effects

Indirect Effect Effect BootSE LLCI ULCI
Mindfulness — Cognitive Fusion — Internet Addiction -0.06 0.02 -0.10  -0.02
Mindfulness — Attentional Control — Internet Addiction -0.06 0.02 -0.10 -0.02
Total Indirect Effect -0.12 0.03 -0.18 -0.07

Note. Bootstrap sample = 5,000. LLCI = Lower-Level Confidence Interval; ULCI = Upper-Level Confidence
Interval.

Moderation Analysis

A moderation analysis was performed to investigate whether emotion regulation moderated the
relationship between mindfulness and attentional control. Results indicated that mindfulness and
emotion regulation significantly predicted attentional control. However, the interaction effect between

Page 15/29



mindfulness and emotion regulation was not statistically significant, indicating that emotion regulation
did not moderate this relationship (see also Fig. 3).

Moderation Analysis Predicting Attentional E?J?)Ite;osl From Mindfulness and Emotion Regulation
Predictor B SE t P LLCI  ULCI
Intercept 1.47 0.44 3.32  .001 0.59 235
Mindfulness 0.18 0.03 6.31 <.001 0.13 024
Emotion Regulation 0.32 0.04 8.68 <.001 025 0.39
Mindfulness x Emotion Regulation -0.003 0.003 -0.88 .377 -0.01 0.004
AR? .001
F 108.42

Note. Interaction term was non-significant, indicating the absence of moderation

Moderated Mediation Analysis

Conditional indirect effects were examined at low (- 1 SD), mean, and high (+ 1 SD) levels of emotion
regulation. Although indirect effects remained significant across all levels, the index of moderated
mediation was not significant because the confidence interval included zero.

Table 6 Conditional Indirect Effects of Mindfulness on Internet Addiction at Levels of Emotion Regulation

Emotion Regulation Effect BootSE LLCI ULCI
Low (- 1 SD) -0.06 0.03 -0.11 -0.002
Mean -0.06 0.02 -0.10 -0.02
High (+ 1 SD) -0.06 0.03 -0.11 -0.01

Index of Moderated Mediation  Index Boot SE  LLCI ULCI
-0.001 0.002 -0.005 0.003

Note. Because the 95% confidence interval contains zero, the moderated mediation effect was not
statistically significant.

Results Summary

The findings supported the mediating roles of cognitive fusion and attentional control in the relationship
between mindfulness and internet addiction. Specifically, greater mindfulness was associated with lower
cognitive fusion and higher attentional control, which subsequently predicted lower levels of internet
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addiction. However, emotion regulation did not significantly moderate the proposed pathways, and the
moderated mediation hypothesis was not supported. This suggests that the indirect effects of
mindfulness on internet addiction through cognitive mechanisms were relatively stable across varying
levels of emotion regulation.

Discussion

The present study examined the role of cognitive mechanisms in the relationship between mindfulness
and internet addiction among emerging adults. Specifically, the study investigated whether attentional
control and cognitive fusion mediated the relationship between mindfulness and internet addiction and
whether emotion regulation moderated these indirect pathways. Consistent with expectations,
mindfulness demonstrated significant associations with internet addiction and the proposed cognitive
mechanisms. The findings further revealed significant indirect effects through attentional control and
cognitive fusion, highlighting the importance of cognitive processes in understanding how mindfulness
relates to internet addiction. However, the hypothesized moderated mediation model was not supported
because emotion regulation did not significantly moderate the proposed pathways.

Mindfulness and Internet Addiction

The first hypothesis proposed that mindfulness would be significantly associated with internet addiction.
The findings supported this hypothesis, indicating that mindfulness was a significant predictor of
internet addiction among emerging adults. This finding is consistent with previous literature suggesting
that mindfulness serves as an important protective factor against addictive behaviors by enhancing
awareness, self-regulation, and behavioral control (Rosenthal et al., 2021; Garland et al., 2022).

The observed relationship may be explained by the ability of mindful individuals to regulate impulses and
respond more adaptively to internal experiences. Mindfulness encourages nonjudgmental awareness of
thoughts, emotions, and urges, thereby reducing automatic engagement in maladaptive coping
behaviors such as excessive internet use. Previous studies have similarly reported negative associations
between mindfulness and various forms of behavioral addiction, including smartphone addiction, social
media addiction, mobile phone addiction, and work addiction (Chang et al., 2023; Tang et al., 2025;
Zheng et al., 2025).

The findings also support contemporary theoretical perspectives emphasizing the role of mindfulness in
strengthening self-regulation and reducing vulnerability to addictive behaviors. According to
Mindfulness-to-Meaning Theory, mindfulness enhances adaptive cognitive processing and facilitates
value-based decision-making, thereby reducing reliance on external sources of gratification. The present
findings provide further evidence supporting the applicability of mindfulness-based frameworks to
understanding problematic internet use among emerging adults.
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Mediating Role of Attentional Control

The study hypothesized that attentional control would mediate the relationship between mindfulness
and internet addiction. Results supported this hypothesis by demonstrating a significant indirect effect
through attentional control. Individuals reporting higher levels of mindfulness also reported greater
attentional control, which in turn was associated with lower levels of internet addiction.

This finding aligns with extensive research demonstrating that mindfulness improves attentional
functioning and executive control processes. Mindfulness training has repeatedly been shown to
enhance the ability to sustain attention, resist distractions, and regulate cognitive resources effectively
(Zainal & Newman, 2023; Gkintoni et al., 2025). Such improvements may reduce susceptibility to the
highly stimulating and rewarding features of digital environments.

Emerging adults frequently encounter competing attentional demands from social media platforms,
online entertainment, and digital communication technologies. Individuals with stronger attentional
control may be better able to disengage from distracting online stimuli and maintain focus on goal-
directed activities. Consequently, enhanced attentional control may represent one mechanism through
which mindfulness reduces problematic internet use. The present findings therefore extend previous
research by identifying attentional control as a significant cognitive pathway linking mindfulness and
internet addiction.

Mediating Role of Cognitive Fusion

The findings also supported the mediating role of cognitive fusion in the relationship between
mindfulness and internet addiction. Mindfulness was significantly associated with lower levels of
cognitive fusion, which subsequently predicted lower levels of internet addiction. This finding is
consistent with Acceptance and Commitment Theory, which conceptualizes cognitive fusion as a
tendency to become overly attached to thoughts and internal experiences.

Individuals experiencing high levels of cognitive fusion may be more likely to interpret craving-related
thoughts, emotional discomfort, and urges as compelling reasons to engage in excessive internet use.
Such individuals often struggle to separate themselves from their cognitive experiences, increasing
vulnerability to maladaptive behavioral responses. In contrast, mindfulness encourages cognitive
defusion by promoting awareness of thoughts as transient mental events rather than objective truths
(Rosenthal et al., 2021).

The current findings are consistent with recent research emphasizing the importance of cognitive
processes in addiction-related behaviors. Fallah et al. (2025) reported that executive functions and
emotion regulation play important roles in understanding problematic internet use, while Li et al. (2025)
highlighted the significance of cognitive functioning in behavioral addiction. By demonstrating the
mediating role of cognitive fusion, the present study contributes to a growing body of evidence
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suggesting that mindfulness reduces addiction partly by altering individuals’ relationships with their
thoughts.

Absence of Serial Mediation

Contrary to expectations, the serial mediation pathway involving attentional control and cognitive fusion
was not significant. Although mindfulness predicted both attentional control and cognitive fusion
independently, attentional control did not significantly predict cognitive fusion. Consequently, the
sequential pathway from mindfulness through attentional control and cognitive fusion to internet
addiction was not supported.

One possible explanation is that attentional control and cognitive fusion may operate as relatively
independent cognitive processes rather than as sequential mechanisms. While both variables contribute
to self-regulation, they represent distinct aspects of cognitive functioning. Attentional control primarily
involves regulation of cognitive resources, whereas cognitive fusion reflects the degree of attachment to
internal experiences. Therefore, each mechanism may independently influence internet addiction without
necessarily influencing one another directly.

This finding highlights the complexity of psychological processes underlying internet addiction and
suggests that multiple cognitive pathways may operate simultaneously. Future research employing
longitudinal or experimental designs may further clarify the temporal relationships among these
cognitive variables.

Moderating Role of Emotion Regulation

The study further hypothesized that emotion regulation would moderate the indirect effects of
mindfulness on internet addiction. However, the results did not support this hypothesis. Emotion
regulation did not significantly moderate the relationship between mindfulness and attentional control or
the relationship between cognitive fusion and internet addiction.

Although previous studies have identified emotion regulation as an important factor in addiction-related
behaviors (Li et al., 2025; Jeong & Bae, 2024), the present findings suggest that its moderating influence
may be weaker than anticipated within this sample. One possible explanation is that mindfulness itself
may already encompass important emotion regulation processes, thereby reducing the additional
contribution of emotion regulation as a separate moderator.

Another explanation may involve cultural and developmental factors. Emerging adults may rely on
multiple psychological resources when managing emotional experiences, and the influence of emotion
regulation may vary according to contextual factors not assessed in the present study. Consequently,
future studies should examine alternative moderators such as psychological distress, resilience, self-
control, social support, and perceived stress.
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Theoretical Implications

The present findings contribute to several theoretical perspectives. First, the results support Self-
Regulation Theory by demonstrating that mindfulness influences internet addiction through cognitive
mechanisms associated with behavioral regulation. Second, the findings align with the I-PACE model,
which emphasizes the role of cognitive and executive processes in the development of addictive
behaviors. Third, the findings extend mindfulness-based theories by illustrating specific pathways
through which mindfulness may reduce vulnerability to internet addiction.

By identifying attentional control and cognitive fusion as significant mediators, the study advances
understanding of the psychological processes linking mindfulness and addiction. These findings
suggest that interventions designed to reduce internet addiction should focus not only on enhancing
mindfulness but also on strengthening attentional regulation and reducing maladaptive cognitive
attachment.

Practical Implications

The findings have important practical implications for mental health professionals, educational
institutions, and policymakers. Mindfulness-based interventions may be particularly useful for reducing
problematic internet use among emerging adults. Such interventions could incorporate strategies aimed
at enhancing attentional control, improving cognitive flexibility, and reducing cognitive fusion.

Universities may also benefit from implementing mindfulness-based psychoeducational programs to
help students manage digital distractions and maintain healthier patterns of internet use. Additionally,
counseling services may integrate mindfulness and cognitive-behavioral techniques to address
problematic internet use and related psychological difficulties. Given the increasing prevalence of
internet use in Pakistan, such interventions may contribute to improved psychological well-being among
young adults.

Limitations, Future Directions, and Conclusion
Limitations

Despite its contributions, the present study has several limitations that should be considered when
interpreting the findings. First, the study employed a cross-sectional research design, which limits the
ability to establish causal relationships among mindfulness, cognitive mechanisms, emotion regulation,
and internet addiction. Although the proposed model was theoretically grounded and supported by
previous literature, causal inferences cannot be drawn from correlational data. Longitudinal and
experimental studies are needed to determine the temporal ordering of these variables and to establish
causal pathways more confidently.
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Second, all study variables were assessed using self-report measures. Self-report instruments are
susceptible to several sources of bias, including social desirability, recall inaccuracies, and response
tendencies. Participants may have underreported problematic internet use or overestimated positive
psychological characteristics such as mindfulness and emotion regulation. Future studies may benefit
from incorporating multiple methods of assessment, including behavioral indicators, clinical interviews,
experimental tasks, and informant reports.

Third, the sample consisted exclusively of emerging adults, which may limit the generalizability of the
findings to other age groups. Psychological processes underlying internet addiction may differ across
developmental stages due to variations in cognitive maturity, emotional functioning, and technology use
patterns. Consequently, the findings should be interpreted with caution when extending conclusions to
adolescents, middle-aged adults, or older populations.

Fourth, although the study examined important cognitive mechanisms, other potentially relevant
psychological variables were not included in the model. Previous research suggests that factors such as
psychological distress, impulsivity, resilience, self-control, loneliness, social support, academic stress,
and fear of missing out (FoOMO) may also contribute to problematic internet use. Inclusion of these
variables may provide a more comprehensive understanding of internet addiction.

Finally, the moderated mediation model did not receive full empirical support because emotion
regulation did not significantly moderate the proposed pathways. It is possible that alternative
moderators may better explain individual differences in the relationship between mindfulness and
internet addiction. Future research should explore additional moderating variables to further clarify these
relationships.

Future Directions

Several directions for future research emerge from the present findings. First, longitudinal studies should
be conducted to examine how mindfulness, attentional control, cognitive fusion, and internet addiction
influence one another over time. Such designs would provide stronger evidence regarding causal
mechanisms and developmental trajectories.

Second, future research should evaluate the effectiveness of mindfulness-based interventions
specifically designed to target internet addiction among emerging adults. Intervention studies could
investigate whether improvements in attentional control and reductions in cognitive fusion mediate
treatment outcomes. Such findings would strengthen the practical application of mindfulness-based
approaches in addiction prevention and intervention programs.

Third, future studies should examine alternative moderators that may influence the effectiveness of
mindfulness. Variables such as self-control, psychological resilience, perceived stress, depressive
symptoms, social connectedness, and emotional intelligence may provide additional insights into the

conditions under which mindfulness is most effective in reducing addictive behaviors.
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Fourth, researchers should consider incorporating multiple dimensions of mindfulness rather than
treating mindfulness as a unitary construct. Different facets of mindfulness, such as observing, acting
with awareness, nonjudging, and nonreactivity, may demonstrate differential relationships with internet
addiction and cognitive mechanisms.

Fifth, future studies should explore these relationships across diverse cultural contexts. Although
internet addiction is a global phenomenon, cultural values, social norms, and patterns of technology use
may influence the relationships among mindfulness, cognitive functioning, and addictive behaviors.
Cross-cultural research may therefore enhance the generalizability of theoretical models and intervention
strategies.

Finally, future investigations may examine additional forms of behavioral addiction, including
smartphone addiction, social media addiction, gaming addiction, and online shopping addiction. Such
research would help determine whether the cognitive mechanisms identified in the present study operate
similarly across different forms of problematic technology use.

Practical Implications

The present findings have several practical implications for mental health professionals, educators,
university administrators, and policymakers. First, the results suggest that mindfulness-based
interventions may be effective tools for reducing problematic internet use among emerging adults. Such
interventions may enhance awareness of online behaviors, strengthen self-regulatory capacities, and
reduce vulnerability to addictive tendencies.

Second, the identification of attentional control and cognitive fusion as significant mediating
mechanisms highlights important intervention targets. Programs designed to improve attentional
regulation and reduce maladaptive attachment to thoughts may contribute to healthier internet use
behaviors. Cognitive-behavioral and mindfulness-based approaches may be particularly useful in
addressing these cognitive vulnerabilities.

Third, educational institutions may benefit from implementing preventive mental health programs that
incorporate mindfulness training, stress management strategies, and digital well-being education. Such
initiatives may help students develop healthier relationships with technology while enhancing
psychological well-being and academic functioning.

Fourth, counseling centers and mental health practitioners may integrate mindfulness-based techniques
into treatment protocols for individuals experiencing problematic internet use. Interventions focusing on
present-moment awareness, cognitive defusion, and attentional regulation may reduce excessive online
engagement and promote adaptive coping strategies.

Finally, policymakers and public health organizations may use these findings to develop evidence-based
strategies addressing problematic internet use among young adults. As digital technology becomes
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increasingly integrated into daily life, promoting psychological resources such as mindfulness may
represent an important component of broader mental health promotion efforts.

Conclusion

The present study investigated the role of cognitive mechanisms in the relationship between
mindfulness and internet addiction among emerging adults. The findings demonstrated that
mindfulness was significantly associated with internet addiction and that this relationship was partially
explained through attentional control and cognitive fusion. Specifically, higher levels of mindfulness were
associated with greater attentional control and lower cognitive fusion, which in turn were linked to
reduced vulnerability to internet addiction. These findings support contemporary theoretical models
emphasizing the role of cognitive processes in addiction-related behaviors and provide evidence that
mindfulness exerts its influence through multiple psychological pathways.

Although emotion regulation did not significantly moderate the proposed pathways, the overall findings
highlight the importance of cognitive mechanisms in understanding how mindfulness relates to internet
addiction. The study contributes to the growing literature on mindfulness and behavioral addiction by
identifying attentional control and cognitive fusion as key explanatory processes. Moreover, the findings
offer valuable theoretical and practical insights for the development of prevention and intervention
programs targeting problematic internet use among emerging adults.

In conclusion, mindfulness appears to represent a valuable psychological resource that may protect
emerging adults from problematic internet use through its influence on cognitive functioning.
Strengthening mindfulness, enhancing attentional control, and reducing cognitive fusion may therefore
constitute important targets for future research, clinical practice, and public mental health initiatives
aimed at addressing internet addiction in an increasingly digital world.
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Figure 1

Proposed moderated mediation model examining the role of cognitive mechanisms in the relationship between
mindfulness and internet addiction among emerging adults. Mindfulness (FFMQ) functions as the independent
variable, internet addiction (lA) as the dependent variable, cognitive fusion (CFQ) and attentional control (ACS)
as parallel mediators, and emotion regulation (ERQ) as the moderator.
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Figure 3. Moderation Model: The Moderating Role of Emotion Regulation
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