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Abstract: The widespread adoption of smartphones raised worries about addictive behaviours, especially
smartphone addiction and phubbing. Contrary to prior research, the study aimed to investigate, phubbing as
predictor of smartphone addiction, and determining the mediating role of cognitive flexibility in the association
between phubbing and smartphone addiction. A cross-sectional survey was conducted among 255 participants
(42% males, 58% females), aged 18 to 30 years. Data were collected using the Generic Scale of Phubbing (GSP)
to measure phubbing, the Smartphone Addiction Scale-Short Version (SAS-SV) to assess smartphone addiction,
and A New Measure of Cognitive Flexibility to evaluate cognitive flexibility. The findings showed a negative
correlation between phubbing and cognitive flexibility and a positive correlation between higher levels of
phubbing and increased smartphone addiction. The association between phubbing and an addiction to
smartphones is partially mediated by cognitive flexibility, according to mediation analysis. Furthermore, there
were no gender differences in cognitive flexibility or smartphone addiction, but there were notable gender
differences in phubbing action, with men scoring higher than women. This study emphasizes the mediation
impact of cognitive flexibility and the crucial importance of phubbing as predictor of smartphone addiction.
Enhancing cognitive flexibility through interventions could be a useful strategy for reducing smartphone
addiction and fostering young people's digital well-being.
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Introduction

The smartphone is among the most important technological developments of the twenty-first century.
Smartphones have transformed from simple communication tools to multipurpose gadgets in the digital
age, significantly impacting how people interact with their surroundings and other people (Ansari et al,,
2017). They are crucial instruments for overcoming the challenges of modern living because of their ability
to carry out a wide variety of tasks in a single gadget (Yang, 2016). The growing reliance on smartphones
has raised concerns about their psychological and societal impacts. Global smartphone users surged to 3.7
billion in 2016, an 86.5% increase in seven years (Ash Turner, 2024). High adoption rates are evident in
populous countries like China, with 974.69 million users, and India, with 659 million users. The United
States ranks third with 276.14 million users, including 249 million active users (Howarth, 2023). Each day,
individuals throughout the world use screens for an average of six hours and forty minutes (Backlinko
Team, 2024). Since 2013, daily screen time has risen by 30 minutes. Users check their phones 58 times
daily, with nearly 52% of checks occurring during working hours (Howarth, 2023).

The regularity with which people check their phones shows that smartphone usage can rapidly become
compulsive, with data showing that 50% of all screen time sessions start within three minutes of the prior
one (Mackay, 2019). The use of smartphones is growing in Pakistan as well. According to GSMA
Intelligence, 80.5% of the population had mobile connections in January 2023. Between 2022 and 2023,
Pakistan's mobile connection count rose by 5.9 million (+3.2%) (Kemp, 2023). These figures highlight the
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Mediating Role of Cognitive Flexibility in the Relationship between Smartphone Addiction and Phubbing

global prevalence of smartphones and their impact on social interactions, communication, and
information intake. Nevertheless, using a smartphone has a number of serious disadvantages in addition
to its many benefits (Elhai et al., 2017). With the widespread use of smartphones in this day and age,
interpersonal relationships have changed significantly (Gladden, 2018).

Two problems emerged with excessive smartphone use; phubbing and smartphone addiction. It has
been demonstrated that these acts have a detrimental effect on social connections, which lowers the
quality of relationships and face-to-face communication (Jan & Li, 2024)

These activities have effects on people's psychological health and general quality of life in addition to
social interactions (Peleg & Boniel-Nissim, 2024 ). Mental health professionals are increasingly recognizing
smartphone addiction as a serious concern, with nearly one-fifth of youth showing symptoms (Mutchler
et al., 2011). Additionally, a study conducted in Pakistan's twin cities discovered that 60% (422 out of 702)
of participants—57.3% males and 42.6% females—exhibited indicators of smartphone addiction, with a
substantial link to social networking app usage (Khalily et al., 2021). Most studies focus on smartphone
addiction's impact on phubbing, but the potential for phubbing to trigger or intensify addiction remains
underexplored.

Studies have shown how common phubbing is and how it affects social dynamics, underscoring the
need for a more thorough investigation into its psychological effects (Sun et al., 2021). Given that we use
cell phones almost constantly in today's digital world, it is essential to comprehend the psychological
processes that underlie our interactions with them (Nazir & Bulut, 2019). Given that we use cellphones
almost constantly in today's digital world, it is essential to comprehend the psychological processes that
underlie our interactions with them.

According to Martin et al. (1998), cognitive flexibility is the ability to identify many communication
alternatives, adjust to changing situations, and have faith in yourself as a flexible person. While people
with little cognitive flexibility have trouble controlling their emotions, thinking rigidly, and adapting to
new conditions, individuals who have high cognitive flexibility are better able to deal with stress, social
settings, and change (Koesten et al., 2009). Increased cognitive flexibility may result in more flexible
smartphone use, which lowers the risk that phubbing will be brought on by smartphone addiction (T'ng et
al., 2018). In order to guide solutions for better digital habits and well-being, this study investigates
whether cognitive flexibility modulates the link between phubbing and addiction to smartphones.

Theoretical Framework

This study employs two interconnected theoretical frameworks to comprehend the complex interaction
between phubbing, smartphone addiction, and the mediation role of cognitive flexibility: Cognitive Theory
and Dual Process Theory.

Cognitive Behavioral Theory

Based on cognitive behavioural sciences, the cognitive behavioral theory emphasizes how behavior is
influenced by perception and attention (Neisser & Becklen, 1975). Phubbing involves divided attention
between smartphones and face-to-face interactions, influenced by cognitive processes (Sansevere & Ward,
2021; Tanhan et al., 2023). People with greater cognitive flexibility are better able to adjust to social
dynamics, which is essential for adaptive behavior (Diamond, 2013). According to this paradigm,
dysfunctional cognition and behavior patterns have a role in the emergence and maintenance of addiction
(Bagatarhan & Siyez, 2022).

Dual Process Theory

Two cognitive processes are distinguished by the Dual Process Theory: the reflexive, automatic System 1
and the reflective, controlled System 2 (Evans & Stanovich, 2013). Smartphone addiction and phoning may
include reflexive reactions, including checking the phone right away (Da Silva, 2023), but cognitive
flexibility is in line with System 2, allowing for thoughtful control over smartphone use (Alexopoulou et
al., 2020). Cognitive flexibility may mediate the relationship between phubbing and smartphone addiction,
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influencing how individuals manage smartphone use in social contexts. This theory supports investigating
both automatic and controlled processes in understanding these behaviors.

Literature Review
Phubbing

Chotpitayasunondh and Douglas (2018) define ‘phubbing as snubbing someone in a social setting by
focusing on a smartphone instead of the person. The person using the phone is the phubber, while the
ignored individual is the phubee, and one can be both at once’.

It concluded phubbing ranks as one of the most prevalent health issues among students (Aygar et al.,
2021). A study found that 52% of participants exhibited phubbing, primarily at home (52.9%) and in college
(477.1%). Facebook and WhatsApp were the main platforms, and 35% phubbed 3-5 times daily for 30
minutes to an hour (Bala et al., 2020). Another study found that many students would prefer to avoid being
phubbers after learning about its impact on academic and interpersonal environments (Gladys & Villalén -
Hernandez, 2023). The usage of smartphones during in-person talks has been explained by reciprocity,
multitasking, and the satisfaction of immediate wants or desires (Al-Saggaf & O’Donnell, 2019). Gender
moderated the effect of personal phubbing experiences on perceived norms (Chotpitayasunondh &
Douglas, 2016).

The act of phubbing is shaped by societal norms, individual tendencies to withdraw, one's capacity to
tolerate, and their ability to exercise self-control ( Latifa et al, 2019 ). In addition, another study came to
the conclusion that phubbing was less prevalent when person's mobile phone norms were strong
(Schneider & Hitzfeld, 2019). An online study of 218 smartphone owners reported that the belief that others
engage in similar behavior serves as the primary justification for phubbing (Leuppert & Geber, 2020).
According to one study, phubbing and perceived social norms are mediated by personal control and FOMO
(Li et al., 2021). People are more likely to phub friends and family than complete outsiders (Al-Saggaf &
MacCulloch, 2019). Personality traits including anxiety and diligence, which together explain 7% of the
variance, have also been found to have a significant impact on phubbing (Erzen et al., 2019).

Another study found that trait boredom predicts the frequency of phubbing (Al-Saggaf et al., 2018).
According to research, neuroticism and diligence were significant predictors of phubbing behavior,
accounting for 7% of the total variation (Erzen et al., 2019). Emotional intelligence and animosity were
observed to predict phubbing tendencies (Parmaksiz & Kilicarslan, 2021). It was determined in another
study that the individual-level elements impacting phubbing behavior are boredom, online vigilance, and
intrinsic drive rather than sociodemographic factors or personality traits (Duradoni et al., 2023).

Machine learning predicts phubbing more accurately, suggesting that factors other than addiction
dynamics, such as age, social anxiety, and owned ICT services, have a role (Rahman et al., 2021).
Additionally, another conduct shared there are important psychological and sociological predictors of
online compulsive behaviors associated with phubbing, namely trait and social anxiety (Guazzini et al.,
2019).

A study conducted with an Indian sample found that there is a statistically significant relationship
between phubbing and psychological distress (Bala et al., 2020). One more conduct revealed phubbing is a
danger to one's mental health, causing anxiety and depression and negatively impacting relationships
(Nagarajappa et al., 2020). Another research conducted to explore parental phubbing effects on children
revealed that early phubbing by parents predicted problematic smartphone use in adolescents later on
(Geng et al., 2021). A study deals with the drawbacks of phubbing including the development of addictive
behaviors that are harmful to the person, but they also damage our social lives when they are constantly
displayed in social situations (Bulut et al., 2019). A similar approach concludes phubbing and its effects
cannot be disregarded because the intrusion and its consequences are so unacceptable in any relationship
romantic, academic, or professional (Nazir, et al.,2019).

Smartphone Addiction

The definition of smartphone addiction in a study is 'A behavioral issue known as smartphone addiction
also known as problematic or pathological smartphone use is defined by compulsive and excessive
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smartphone use that interferes with day-to-day activities, employment, and interpersonal connections’
(Roberts et al., 2014). According to Elhai et al. (2019), problematic smartphone use is the excessive or
addiction-like use of smartphones in daily life that is accompanied by dysfunction and symptoms
resembling those of a substance use disorder.

A similar study concluded that smartphone addiction frequently leads people to skip important tasks
and commitments including work, education, and interpersonal relationships. Smartphone use may take
precedence over in-person interactions for those who are affected (Kuss & Griffiths, 2017). Smartphone
addiction can have adverse impacts on one's psychological wellness as well as increase anxiety, depression,
and stress as well as decrease life satisfaction (Elhai et al., 2017). The American Psychiatric Association
classified gambling as the first behavior to be classified as a non-drug addiction problem and urges more
study of Internet gaming disorder. However, as of right now, neither the DSM-5 nor the ICD-11 mentions
smartphone addiction (APA, 2013).

The results of a study highlighted that a significant proportion of the participants may have been
unaware of their addiction to mobile phones, considering their constant use of these devices in their daily
lives (Parasuraman et al., 2017). The consequent functional impairment in multiple domains establishes a
strict standard for clinical assessment (Lin et al., 2016). Research suggests adding smartphone addiction
disorder (S.P.A.D.) to the DSM's "Non-Substance Addiction" category, with criteria including over seven
hours of daily use, preference for virtual over in-person connections, and using smartphones to cope with
negative emotions (Tran, 2016). Some cell phone behaviors are more likely than others to result in
dependence, and these tendencies vary by gender. Furthermore, an activity's propensity for addiction is
not always indicated by the quantity of time spent on it (Roberts et al., 2014).

A lot of researches merge smartphone addiction with other tech addictions, making it unclear if the
problem stems from the device itself or from its features. Additionally, most research excludes theoretical
frameworks, which impairs comprehension. Clear definitions and the use of theories are urged for
improved research (Yu & Sussman, 2020). Long-term aspects of smartphone addiction appear to be
consistent with a drop in behavior-focused studies over time (James et al., 2023).

The study revealed a significant increase in the probability of sleep problems, depression, and anxiety
among those with Problematic Smartphone usage (Yang et al., 2019). Smartphone addiction is one of the
risk factors for inadequate sleep quality (Ozcan & Acimis, 2021). Excessive use of phones leads to a
forward-tilted head posture, reduced cervical superficial muscle activation, and impaired joint position
perception while bending the neck (Cetin et al., 2022). An additional study found smartphone addiction is
an issue that correlates with conditions such as anxiety and depression (Nour et al., 2023).

Another investigation showed that depressive disorders, smartphone addiction, and neuroticism are
significant factors that lower quality of life (Gao et al., 2017). The findings of additional research revealed
that an addiction to mobile phones has a negative impact on the development of interpersonal connections
(Choi & Kim, 2016). Social elements, most notably the function of cell phones in preserving relationships,
are major contributors to the development of addiction (Chen et al., 2023). These factors caused a variety
of effects on addicts, including shifts in their everyday lives, interactions with others, physical health, and
psychological well-being (Han & Kim, 2019).

A study's findings point to a direct link between social media use, smartphone addiction, and fear of
missing out (Li et al.,, 2021). According to one more conduct, there is a strong connection between
personality traits and the emergence of smartphone addiction (Kim et al., 2016). The brain mechanisms
behind smartphone addiction may provide information about features common to other brain-related
diseases as well as those unique to them (Kim et al., 2019). The excessive use of cell phones may be driven
by peer pressure and societal expectations. It is essential to manage smartphone addiction by taking into
account both personal characteristics and external factors (Kim, 2021). Additionally, the impacts of
conformity, leisure activities, and perceived happiness on smartphone addiction are modified by gender
(Chen et al,, 2017). In addition, one more investigation suggests, that cell phone addiction is strongly
predicted by family functioning, and the relationship between the two is mediated by loneliness (Li et al.,
2023).
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Peer attachment influences the impact, both directly and through automatic thoughts, emphasizing
the beneficial significance of peer relationships in forming the links between thoughts, mobile phone
addiction, adaptability, and family cohesion (Lian et al., 2023). In addition, one more literature highlights,
that a lower risk of developing a cell phone addiction is linked to higher levels of physical exercise (Yang
et al., 2021). According to another investigation, both psychological (Cognitive behavioural therapy,
Mindfulness Training) and physical (general aerobic exercise) therapies significantly improve Problematic
Mobile Phone Use scores, according to interventional research. One more literature demonstrated Mindful
Body Exercise is less effective than General Aerobic Exercise (Zhang et al., 2023).

Cognitive Flexibility

Cognitive flexibility is defined as the capacity to recognize different communication options, be adaptable
to changing circumstances, and believe in oneself as a flexible person (Martin & Anderson, 1998). Cognitive
flexibility is a crucial human quality (Ionescu, 2012). Another similar research finds the occurrence of a
change or shift in the level of attention control or in the representation of a task that results in a
modification of the strategy employed is the primary attribute of cognitive flexibility (Canas et al., 2006).
Cognitive flexibility may be supported by brain dynamics and neural plasticity suggested by other literature
(Dajani & Uddin, 2015).

Additionally, another similar investigation revealed that collaborative contextual signals in our
surroundings, such as subconscious cues, can become linked to and activate cognitive flexibility (Braem &
Egner, 2018). While some PFC domains focus on certain switch types, others provide broad switching
operations. This demonstrates how our brain constructs itself according to the degree of specificity or
abstraction needed for flexible thought (Kim et al., 2011). The results of one more investigation point to a
potential function for the left ventrolateral prefrontal cortex in conceptual conflict resolution and flexible
cognitive performance during task switching (Badre & Wagner, 2006).

As per the study's conclusions, individuals who have higher levels of cognitive flexibility also have
better behavior and social skills. Stronger cognitively flexible individuals exhibit less problematic conduct
(Stevens, 2009). Yet additional research suggests that more cognitive flexibility is correlated with
increased social competence when interacting with peers (Ciairano et al.,2006).

It has been proven that increased aerobic activity frequency leads to improved cognitive function,
particularly cognitive flexibility (Masley et al., 2009). The study included two groups: a meditation group
and a control group that had no prior experience with meditation found that improvements in cognitive
flexibility and process of attention are strongly linked to mindfulness (Moore & Malinowski, 2009).
Cognitive flexibility is demonstrated by greater variation in action-tracking scores as a result of task
parameters (Themanson et al., 2008).

Research postulates it is essential to target cognitive flexibility in interventions within the context of
CHD (Cassidy, 2020). In addition, one more study suggests that individuals with lower cognitive flexibility
might not consider cognitive restructuring as effective in reducing emotional discomfort as those with
higher cognitive flexibility, so there is a need to consider cognitive flexibility (Johnco et al., 2014). Cognitive
flexibility had a complete mediation impact on the association between pleasant emotions and insight
problem-solving (Lin et al., 2013). An investigation revealed hopelessness and perceived stress are
mediated by intolerance of uncertainty and cognitive flexibility (Demirtas, 2020).

According to the findings of a Chinese study, the addiction to social networking sites had a positive
correlation with depression, and the relationship between the two was largely mediated by cognitive
flexibility (Wang et al., 2023). Phubbing has been linked to a number of attention-related cognitive
impairments, inattentiveness, difficulty shifting and being distracted, and frequent attentional lapses
(Sansevere & Ward, 2021).

Conceptual Framework

Phubbing refers to the act of ignoring others in favor of one's smartphone, which may have led to decreased
social interactions and increased smartphone reliance (Chotpitayasunondh & Douglas, 2018). Excessive
smartphone use that interfered with everyday obligations and activities and frequently had detrimental
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psychological impacts was a hallmark of smartphone addiction (Roberts et al., 2014). The ability to
recognize different communication options, adjust to changing circumstances, and have faith in one's
ability to be flexible are all examples of cognitive flexibility (Martin & Anderson, 1998). The ability to
recognize different communication options, adjust to changing circumstances, and have faith in one's
ability to be flexible are all examples of cognitive flexibility (Martin & Anderson, 1998).

It was postulated that the association between smartphone addiction and phubbing was mediated by
cognitive flexibility. In particular, people who had lower degrees of cognitive flexibility would have been
more likely to get addicted to smartphones as a result of phubbing because they found it difficult to
properly control their attention.

Figure 1
Showing how Phubbing, Smartphone Addiction, and Cognitive Flexibility are Related

Cognitive flexibility

Phubbing Smartphone Addiction

Rational

In recent years, a lot of research has been conducted on the relationship between addiction to smartphones
and phubbing behavior, primarily examining how smartphone addiction predicted the occurrence of
phubbing (Chatterjee, 2020; Bajwa et al., 2023). To address a substantial information gap about their
impact on social dynamics and personal well-being, the study explores the mutual interaction between
smartphone addiction and phubbing. The study looks at how phubbing, smartphone addiction, and
cognitive flexibility interact in order to improve theoretical understanding and guide focused treatments
and preventative measures that encourage healthy digital habits.

Objectives

The objectives of the research are as follows:
1. To determine the predictive nature of phubbing for smartphone addiction among adults.
2. To examine the mediating role of cognitive flexibility between phubbing and smartphone addiction
among adults.
3. To determine gender variation among the degree of cognitive flexibility, smartphone addiction, and
phubbing among adults.

Hypothesis

A hypothesis was generated in light of previous literature to explore the relationship among cognitive
flexibility, phubbing and smartphone addiction. The list of hypotheses is as follows:
1. Phubbing will act as a predictor of smartphone addiction among adults.
2. Cognitive flexibility will mediate the relationship between phubbing and smartphone addiction
among adults.
3. There will be gender differences in study variables phubbing, smartphone addiction and cognitive
flexibility among adults.

Methodology
Operational Definitions of Variables
Phubbing

Phubbing is the act of rejecting or withdrawing from direct social interactions with others by utilizing a
smartphone or other mobile device. It is measured by utilizing the Generic scale of phubbing (GSP)
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developed by Chotpitayasunondh & Douglas. The scale had excellent psychometric properties with «=0.88.
The scale consisted of 15 items and assessed four factors: nomophobia, interpersonal conflict, self-
isolation, and problem acknowledgement (Chotpitayasunondh & Douglas, 2018a). Items were answered on
a 7-point Likert scale ranging from 1 (Never) to 7 (Always). Items within each Factor were summed and a
mean score for each factor was computed; higher scores indicated greater feelings of subscale constructs.

Smart Phone Addiction

The 10-item SAS-SV, a trustworthy self-report scale (a = 0.967), was used to measure smartphone
addiction, which is defined by its detrimental effects on social, psychological, and professional
performance. The five domains assessed by the SAS-SV include daily-life disturbance, withdrawal,
cyberspace-oriented connections, overuse, and tolerance. It was developed from the original Smartphone
Addiction Scale (SAS) and verified by seven experts. A 6-point Likert scale was used to record responses,
and the mean, standard deviation, and total scores were computed.

Cognitive Flexibility

The ability to adjust and transition between various cognitive tasks, viewpoints, or tactics in response to
shifting environmental demands is known as cognitive flexibility. The 12-item self-report Cognitive
Flexibility scale (a« =0.83) was utilized on a 6-point Likert scale devised by M. Martin (Martin & Rubin,
1995). Items 2,3,5 and 10 were reverse coded then all summed up and the mean and standard deviation
were determined.

Procedure

The study examined cognitive flexibility as a mediating factor between adult smartphone addiction and
phubbing using a cross-sectional approach. Data were gathered using self-report questionnaires from a
stratified random sample of 255 people (42% males, 58% females) between the ages of 18 and 30 in
accordance with APA ethical criteria. In order to account for developmental differences in behavior and
technology use, participants were divided into two groups based on Piaget's theory of cognitive
development: emerging adults (18 —22 years old) and young adults (23—-30 years old).

Table 1

Frequencies and percentages of Demographic characteristics of Sample (N=255)
Variables f (%)
Gender
Male 108 (42.4)
Female 147(57.6)
Education
Undergraduate 96(37.6)
Graduate 159(62.4)
Age
Emerging Adults 123(48.2)
Young Adults 132(51.8)

Note: f= frequency, %=Percentage

Results

Quantitative data analysis was conducted using SPSS, with descriptive statistics (means, standard
deviations, and frequency distributions) to summarize participant characteristics and variable scores.
Mediation analysis using bootstrapping in Process by Hayes tested both hypotheses, evaluating the
predicted nature of phubbing for smartphone addiction and the mediating role of cognitive flexibility in
the relationship between phubbing and smartphone addiction. Gender differences in the variables were
assessed using t-tests.

204 Qlantic Journal of Social Sciences and Humanities | Volume 5, No. 4 (Fall 2024)



Mediating Role of Cognitive Flexibility in the Relationship between Smartphone Addiction and Phubbing

Table 1
Psychometrics Properties of Study Scales (N=255)
Ranges
ST a Potential Actual S Kur
Smartphone Addiction (Short Version) 0.82 10_ 60 10_57 -0.004  -0.217
Generic scale of Phubbing 0.90 15_105 15_99 0.005 -0.216
New Measure of Cognitive Flexibility 0.65 1272 29 72 0.184 0.174

Note: a=Cronbach's Alpha, Skew=Skewness, Kur=kurtosis

Table 2 summarizes the psychometric features of the study variables. All three scales showed an acceptable
range of alpha. Overall, the values of skewness and kurtosis are close to zero, indicating that the scores are
distributed normally. This shows modest degrees of smartphone addiction and phubbing, as well as a small
tendency for greater cognitive flexibility, most likely due to the positively skewed and leptokurtic
distribution.

Table 2

Descriptive Statistics and Correlations for Study Variables (N=255)
Variables 1 2 3
Smartphone Addiction _ 627 0.02
Phubbing _ -.18"
Cognitive Flexibility _
M 32.96 491 80.32
SD 9.55 17.82 22.92

Note:**= p< 0.01 level

The correlations between Phubbing, Cognitive Flexibility, and Smartphone Addiction are shown in Table
3, along with descriptive data (means and standard deviations). The mean values and standard deviations
show moderate degrees of smartphone addiction and phubbing, as well as significant variations in
cognitive flexibility among subjects.

A weak negative relation between phubbing and cognitive flexibility was presented by
Pearson correlation which means that there is a relatively small connection between reduced cognitive
flexibility and higher phubbing levels.

Table 3
The mediating role of Cognitive Flexibility between the relationship of Phubbing and Smartphone addiction
(N=255)

Model Variables R? B SE t p 95% CI (LB) 95% CI (UB)
1 Constant 50.9 1.35 37.69 .00 4.8.24 53.56
Phubbing 0.03 -0.07 0.03 -2.78 .00 -0.12 -0.02
2 Constant 7.45 3.55 2.1 0.03 0.47 14.4.4,
Phubbing 0.4 034 0.03 1287 .00 0.29 0.4
Cognitive
Flexibility 0.18 0.06 2.81 .00 0.05 0.31
Total Effect 0.38 0.33 0.03 12.4 .00 0.28 0.38
Direct Effect 0.4 0.34 0.03 12.87 .00 0.29 0.4
Indirect Effect -0.01 0.01 -0.03 -.00

Note: For Model 1 F(1,253)=7.74, Model 2 F(2,252)=82.97, For total effect model F(1,253)=153.86

Table 4 represents mediation analysis and shows the partial mediating role of cognitive flexibility (M) in
the relationship between phubbing(X), the independent variable, and the dependent variable smartphone
addiction (Y). The direct effect (path c¢') of Phubbing on Smartphone addiction was significantly positive,
while the total effect (path c) remained positive and significant. Cognitive flexibility had a significant
positive effect on Smartphone Addiction shown by Path B and a significant negative indirect effect through
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Cognitive Flexibility was observed by path ab. Phubbing had a significant negative relation with Cognitive
Flexibility indicated by path a. The indirect effect (path ab) of Phubbing on Smartphone Addiction via
Cognitive Flexibility is considerable and negative, suggesting a suppressive effect in this mediation
pathway. Thus, it is possible to conclude that while cognitive flexibility partially mediates the association
between phubbing and smartphone addiction, but does not entirely account for the mediation found in the
research due to its limited mediation effect size.

Figure 2
Path diagram of the mediation analysis: cognitive flexibility as a mediator between phubbing and smartphone
addiction

ab; p = -0.02,CI=-0.03, -0.00

Cognitive Flexibility

c’:  =0.64,C1=0.29, 0.40

Phubbing » | Smartphone Addiction
c: B =0.61,CI=0.28, 0.38
Table 4
Gender Differences across study variables (N=255)
. Male (n=108) Female (n= 147)
Variables M SD M D t(253) P Cohen'sd
Smartphone Addiction 33.02 8.29 32.91 10.4 0.09 0.92 0.01
Phubbing 53.54 16.01 45.86 18.42 3.47 <.001 0.44
Cognitive Flexibility 46.63 7.57 47.91 7.14 -1.36 0.17 0.17

Note: M=Mean,SD= Standard deviation, t=t-value,p= significance level

Table 5 shows t-test results for gender differences among study variables. T-test was conducted to
measure variance across gender among the scores of TCF, TSAS, and TGSP. Gender explained 4% of the
variation in total phubbing scores. Males had significantly higher levels of total phubbing. There was no
significant difference among the means of another variable.

Discussions

Our first prediction suggested a significant positive relationship between phubbing and smartphone
addiction. A statistically significant positive relation between phubbing and smartphone addiction was
drawn from Pearson correlation analysis (r = .616, p =< 0.01). The findings indicate that among the study
participants, there was an increase in smartphone addiction as phubbing behavior increased. These
findings add to the literature that addressed the complex link between technology-related consequences
and interpersonal behaviors. An explanation for this connection could be: that phubbing, which includes
frequent smartphone accessibility and engagement, increases the likelihood of smartphone addiction. This
is in line with previous research that found how rising cellphone activities impact technology dependence
(Roberts et al., 2014). Present research advances this information by especially exploring the impact of
phubbing, a habit rooted in interpersonal contact, as an indicator of smartphone addiction. Another
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potential reason for the observed link is that phubbing might give rise to increased smartphone use as
people try to recompense for fewer face-to-face encounters. This is in accordance with the displacement
theory, which proposes that time spent on cell phones could substitute time spent on other activities, such
as in-person social connections (NIE, 2001).

In response to phubbing, phubber receives low social support, which may lead to smartphone
addiction. Previous literature revealed that when limited social support is combined with heavy
smartphone use, respondents not only have a more positive attitude toward dangerous behaviors while
using their smartphones but also experience a higher level of dependence (Herrero et al., 2017).

The findings are useful for the practical and academic fields. Practically, it indicates that phubbing
behaviors could be effective at reducing smartphone addiction in interventions. Academically, the study
adds to our understanding of the psychological and social factors that drive smartphone addiction.

This study also explores the association between phubbing and cognitive flexibility, by generating a
hypothesis. Our analysis confirms the hypotheses, narrating a significant inverse relation between
phubbing and cognitive flexibility(r= -.177, p= < 0.01). The findings of this study confirm the hypothesis
that there is a negative correlation between decreased cognitive flexibility and higher levels of phubbing
activity. This shows that perceived attention deficits are not only significantly related to phubbing but also
have predictive power for such behavior (Sansevere & Ward, 2021). Individuals having limited cognitive
flexibility have trouble adaptively planning and changing their behaviors to achieve certain objectives.
Furthermore, they suffer to shift their focus away from unpleasant stimuli (Hadlington, 2015).

The current study aimed to test the hypothesized inverse association between smartphone addiction
and cognitive flexibility. The data found no substantial link between these two factors, which contradicted
early predictions (r=.026, p>0.05). It is crucial to note that the absence of a significant correlation does
not suggest the absence of a relationship; rather, it emphasizes the complexity and potentially multiple
aspects of the relationships between cognitive flexibility and smartphone addiction. The current study's
findings support the hypothesis that cognitive flexibility plays a partly mediation role in the association
between phubbing and smartphone addiction. This study adds depth to our knowledge of how these
variables interact. In alignment with previous literature overuse of cell phones was linked to decreased
concentration, working memory, and cognitive suppression (Yoo & Do, 2022). Previous literature proves
that cognitive flexibility mediated the impact of social media addiction on phubbing (Tanhan et al., 2023).

The results are in contrast with previous literature. There are gender differences in phubbing behavior.
Females are more likely to engage in phubbing (Escalera, et al,2020). The explanation for this conflict
between results may be because of cultural differences or educational background. Men and Women have
no significant difference in scores of cognitive flexibility (Martin & Rubin, 1995).

Implications

The study's conclusions have application for both academia and practice, providing insight into the
complex connections between, smartphone addiction, phubbing, cognitive flexibility and  gender
dynamics. The study reveals significant gender differences in the level of phubbing, necessitating specific
approaches that consider gender-specific variables influencing these behaviors. The effectiveness of
treatments and preventative actions can be increased by taking these aspects into account. By emphasizing
phubbing as a distinct field of study and shedding light on the mediating role of cognitive flexibility in the
setting of smartphone addiction, this study expands the body of knowledge. The development of
sophisticated conceptual models and frameworks for the investigation of digital conduct may benefit from
this inquiry. The ramifications underscore the necessity of more research to completely understand the
subtleties of these connections. This will establish the foundation for deeper and more complex insights
into the study of digital behaviour.

Limitations and Suggestions

Despite providing useful information, the study's shortcomings restrict the generalizability of its
conclusions. Its cross-sectional design limits the ability to establish causality or temporal relationships.
Self-report measures may add bias, and unanalyzed factors like personality characteristics, stress, or
environmental impacts may affect the results. Future studies should use experimental and longitudinal
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methods, look at modifiers, and consider potential confounders in order to gain a better understanding of
the dynamic relationships between addiction to smartphones, cognitive flexibility, and phubbing.

Conclusions

By analyzing the complex relationships between phubbing, cognitive flexibility, and dependence on
smartphones, the study emphasizes the necessity for targeted interventions for tackling phubbing and its
effect on compulsive smartphone use. Phubbing's negative link with cognitive flexibility highlights the
mental expenses associated with prolonged smartphone use, while its substantial connection with
smartphone addiction highlights the influence of digital habits. The relationship between phubbing and
addiction is weakly mediated by cognitive flexibility, although previous explanations are challenged by its
nonsignificant direct association with smartphone addiction. The results contribute to our understanding
of how digital conduct affects cognition and emphasize the significance of gender-specific tactics as well
as additional research on the consequences of phubbing.
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