Article

#Z 3, Journal of
tse%_e _ Interdisciplinary Studies
':'.'._o in Education
Volume 15, Issue 5 (2026), pp. 215-232
Journal of Interdisciplinary Studies in Education
ISSN: 2166-2681Print 2690-0408 Online | https://ojed.org/jise

https://doi.org/10.32674/ss78mz68

Digital Addiction and Loneliness in Adolescents: An
Empirical Study

Gurmeet Kaur, Meghna Mehndroo
Chandigarh University. India
ORCID: 0000-0002-6438-3667

ABSTRACT

The increasing use of digital technologies has transformed adolescents’ social
experiences, offering benefits in communication, learning, and entertainment
while also raising concerns about digital addiction and mental health. This study
examines the relationship between digital addiction and loneliness among
adolescents using a quantitative cross-sectional design. Data were collected from
200 adolescents aged 13—18 years using the Digital Addiction Scale and UCLA
Loneliness Scale. Statistical analyses included descriptive statistics, Pearson’s
correlation, t-tests, ANOVA, and regression analysis. Results indicated a
significant positive relationship between digital addiction and loneliness,
suggesting that excessive digital use is associated with increased feelings of
loneliness. Gender and age differences were observed, with boys showing higher
digital addiction and girls reporting greater loneliness. The findings emphasize
the importance of digital well-being education and preventive interventions.
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INTRODUCTION

Adolescence is a critical developmental stage characterized by rapid physical
maturation, cognitive restructuring, emotional sensitivity, and an increasing
reliance on peer relationships. During this period, individuals actively engage in
identity formation, emotional regulation, autonomy development, and social
exploration. In contemporary society, these developmental processes are
increasingly embedded within digitally mediated environments. Smartphones,
social networking sites, online gaming platforms, and instant messaging
applications have become integral components of adolescents’ daily lives,
fundamentally reshaping how they communicate, learn, and build social
connections (Twenge et al., 2019; Odgers & Jensen, 2020). Although digital
technologies provide numerous benefits, including access to educational resources,
opportunities for creativity, and avenues for social interaction, excessive and
uncontrolled use has become a growing concern among researchers, educators, and
mental health professionals. One of the most prominent issues arising from
excessive digital engagement is digital addiction, also referred to as problematic
or compulsive digital use. Digital addiction is characterized by impaired control
over digital media use, preoccupation, tolerance, withdrawal-like symptoms, and
continued engagement despite negative consequences (Griffiths, 2018; Brand et
al., 2016).

Adolescents are particularly vulnerable to digital addiction due to
developmental factors such as heightened reward sensitivity, emotional reactivity,
and ongoing maturation of executive control systems in the brain. Neuroimaging
studies indicate that excessive digital engagement activates dopaminergic reward
pathways similar to those involved in substance-related addictions, thereby
reinforcing compulsive usage patterns (Ding et al., 2023). Empirical research has
consistently linked problematic digital use with adverse outcomes, including
academic difficulties, sleep disturbances, reduced physical activity, anxiety,
depressive symptoms, and emotional dysregulation (Demirci et al., 2015; Keles et
al., 2020). Alongside the rise in digital addiction, loneliness has emerged as a
significant psychosocial concern among adolescents. Loneliness is defined as a
subjective and distressing emotional experience that arises when individuals
perceive a discrepancy between their desired and actual social relationships
(Perlman & Peplau, 1981).

Importantly, loneliness is distinct from objective social isolation and can
occur even among individuals who appear socially connected. Despite
unprecedented levels of online connectivity, many adolescents report feeling
emotionally isolated and lacking meaningful interpersonal relationships (Hawkley
& Cacioppo, 2010; Nowland et al., 2018). The association between digital
addiction and loneliness is complex and bidirectional. On one hand, adolescents
experiencing loneliness may turn to digital platforms as a coping mechanism to
seek social interaction, validation, and emotional support. On the other hand,
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excessive digital engagement may displace face-to-face interactions, reduce the
quality of offline relationships, and intensify feelings of loneliness over time
(Caplan, 2010; Valkenburg & Peter, 2013). Given the increasing prevalence of
both digital addiction and loneliness during adolescence, empirical research
examining their association is critically important.Although several studies have
examined the association between digital addiction and loneliness, the present
study is unique because it focuses on adolescents in the Indian context and
examines the psychosocial association between excessive digital engagement and
feelings of loneliness within a rapidly evolving technological and socio-cultural
environment. Furthermore, existing studies have largely focused on general
patterns of internet use without adequately examining age and gender differences
within adolescent populations. Addressing this gap, the present study investigates
the association between digital addiction and loneliness among adolescents using
a sample of 200 participants.

The study further examines levels of digital addiction and loneliness,
explores demographic differences, and analyses whether digital addiction is
significantly associated with loneliness. By focusing on Indian adolescents and
adopting a multidimensional perspective, the study contributes to the growing
literature on adolescent mental health in the digital age and provides implications
for educational and psychological interventions. In the present study, the
introduction highlights the increasing dependence of adolescents on digital
technologies and the growing concern regarding digital addiction and loneliness.
It explains how excessive engagement with smartphones, social media platforms,
online gaming, and virtual communication may influence adolescents’ emotional
and social well-being. The introduction establishes the relevance of studying
loneliness as a significant psychological outcome associated with digital addiction
among adolescents.

LITERATURE REVIEW

Digital Addiction in Adolescents

Digital addiction has emerged as a major behavioral concern in the context
of increasing access to digital technologies. It encompasses excessive use of
smartphones, social media platforms, online games, and internet-based
applications. Researchers have identified several core features of digital addiction,
including loss of control, preoccupation with digital activities, tolerance,
withdrawal symptoms, and functional impairment (Andreassen, 2015; Griffiths,
2018).

Adolescents represent a particularly vulnerable group due to
developmental factors such as heightened sensation seeking, emotional volatility,
and immature self-regulation mechanisms. Research has consistently highlighted
the widespread occurrence of problematic digital use among adolescents, with
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reported prevalence levels varying across studies due to differences in assessment
methods, diagnostic criteria, and sociocultural settings (Banyai et al., 2017; Rumpf
et al., 2014).

Excessive digital engagement has been associated with academic
underachievement, poor concentration, disrupted sleep patterns, and reduced
participation in physical and social activities (Demirci et al., 2015;). Kaur et al.
(2024) revealed a significant association between digital addiction, depression, and
stress, indicating that excessive digital involvement may negatively influence
adolescents’ mental health. The study also reported gender-based differences,
suggesting that male adolescents demonstrated higher levels of digital addiction,
whereas female adolescents showed higher levels of depressive symptoms.

Birkok et al. (2026) examined the association between loneliness and
smartphone addiction among adolescent online game players. The study found a
significant positive relationship between loneliness and problematic smartphone
use, indicating that higher loneliness levels predicted greater smartphone
addiction. The authors emphasized loneliness as a key psychosocial factor
influencing digital addiction and recommended interventions focusing on
adolescents’ emotional well-being and social connectedness.

Neuropsychological research suggests that digital addiction activates
reward-related neural pathways, thereby reinforcing compulsive patterns of digital
engagement. Ding et al. (2023) reported that problematic social media use is
associated with altered functioning in brain regions related to impulse control,
emotional regulation, and reward processing. These findings indicate that
excessive digital engagement may impair self-regulatory mechanisms and increase
susceptibility to addictive behavioural patterns. Shi et al. (2025), in a systematic
review of neuroimaging research, identified significant alterations in reward-
related brain connectivity among individuals with internet addiction, particularly
within neural systems associated with motivation, decision-making, and
behavioural control. Similarly, Eskandar (2025) highlighted the involvement of
dopaminergic pathways and executive dysfunction in technology addiction,
suggesting that prolonged digital engagement may negatively affect memory,
emotional regulation, and cognitive flexibility.

Loneliness in Adolescence

Loneliness is a complex emotional experience that arises from perceived
deficiencies in social relationships. Adolescence is a particularly sensitive period
for loneliness due to increased dependence on peer relationships and heightened
social comparison. Persistent loneliness during adolescence has been linked to a
range of negative outcomes, including depression, anxiety, low self-esteem,
academic disengagement, and increased risk of mental health disorders in
adulthood (Qualter et al., 2015; Hawkley & Cacioppo, 2010).
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Importantly, loneliness is not determined solely by the quantity of social
interactions but by their perceived quality and emotional significance. Adolescents
may be highly active on social media platforms while simultaneously experiencing
deep feelings of emotional isolation. Research by Nowland et al. (2018) suggests
that online interactions frequently lack the emotional richness, intimacy, and
authenticity associated with face-to-face communication, thereby contributing to
persistent loneliness. Verity et al. (2025) highlighted that contemporary digital
environment, despite increasing opportunities for online connectivity, may
intensify adolescents’ vulnerability to loneliness when interactions remain
superficial and lack meaningful interpersonal engagement. Similarly, Wang and
Gong (2025) reported that excessive internet engagement and problematic online
communication patterns are closely associated with increased loneliness and
psychological distress among adolescents.

Tian et al. (2026) investigated the impact of smartphone addiction on
loneliness, anxiety, and depression among Chinese adolescents, with a focus on
underlying mechanisms and mediating factors. The study found that smartphone
addiction was significantly associated with higher levels of loneliness, anxiety, and
depressive symptoms, indicating a strong link between excessive smartphone use
and multiple psychological difficulties.

Digital Addiction and Loneliness

A growing body of empirical research indicates a significant association
between digital addiction and loneliness among adolescents. Some studies suggest
that loneliness acts as a precursor to problematic digital use, as adolescents seek
online environments to compensate for unmet social needs (Caplan, 2010). Other
studies propose that excessive digital engagement displaces offline social
interactions, leading to weaker interpersonal bonds and increased loneliness
(Valkenburg & Peter, 2013). Recent reviews emphasize the bidirectional nature of
this relationship, highlighting mediating factors such as social comparison, fear of
missing out (FOMO), cyberbullying, and sleep disturbances (Elhai et al., 2017;
Keles et al., 2020). Despite growing interest in this area, empirical studies focusing
on adolescent populations in educational settings remain limited, underscoring the
need for further research. Niu et al. (2025) observed that passive and excessive
social media consumption is strongly associated with lower emotional well-being,
increased social comparison, and heightened perceptions of loneliness among
adolescents. Similarly, Linh et al. (2026) identified that problematic smartphone
use significantly contributes to emotional exhaustion, sleep disturbances, reduced
interpersonal communication, and psychological distress, all of which are closely
linked with loneliness.

A study by Bhardwaj et al. (2025) reported that fear of missing out
(FOMO), cyberbullying experiences, and diminished self-esteem significantly
mediate the association between excessive social media use and adolescent
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loneliness. Furthermore, Feng et al. (2025) highlighted that Chinese adolescents
with higher levels of compulsive internet use often experience weaker peer
attachment, lower social competence, and reduced emotional connectedness,
thereby increasing vulnerability to loneliness and social withdrawal. Recent
findings suggest that adolescents who spend prolonged periods online may
experience reduced emotional regulation, attentional difficulties, and impaired
face-to-face communication skills, which negatively affect interpersonal
relationships and social adjustment (Karakaya et al., 2026). These studies
collectively indicate that digital addiction extends beyond a behavioural concern
and represents a broader psychosocial issue affecting adolescents’ emotional well-
being, social functioning, and developmental adjustment. Zhou et al. (2026) found
that excessive internet use among Finnish adolescents was associated with higher
loneliness and depressive symptoms, with loneliness acting as a key mediating
factor. The study also showed that stronger school belonging reduced the negative
psychological impact, and that these associations were more pronounced among
girls. Overall, the researchers emphasized the importance of social connectedness
and school support in mitigating the mental health effects of excessive internet use.

The literature review builds upon this conceptual foundation by
systematically analysing earlier studies related to digital addiction, social isolation,
emotional well-being, online behaviour, and adolescent loneliness. It provides
empirical evidence regarding the relationship between excessive digital use and
feelings of loneliness, social withdrawal, reduced face-to-face interaction, and
emotional distress. Furthermore, it identifies research gaps, inconsistencies, and
limitations in previous studies, thereby justifying the need for the present empirical
investigation. Thus, the introduction identifies the research problem and
establishes the need for the study, whereas the literature review supports and
strengthens the problem through theoretical explanations and empirical findings.
Together, both sections create a logical progression from understanding the issue
to establishing the necessity of the current research.

RESEARCH METHOD

The present study adopted a quantitative, cross-sectional survey research design to
examine the association between digital addiction and loneliness among
adolescents. The sample comprised 200 adolescents (100 boys and 100 girls) aged
between 13 to 18 years, selected from secondary schools through random sampling
techniques to ensure representativeness. Data were collected using two
standardized instruments: the Digital Addiction Scale (DAS), which measures
compulsive digital use across behavioural, emotional, and functional domains, and
the UCLA Loneliness Scale, a widely validated tool assessing subjective feelings
of loneliness and perceived social isolation. Prior permission was obtained from
school authorities before data collection. Participants were informed about the
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purpose of the study, assured of confidentiality, and administered the
questionnaires in classroom settings under standardized conditions to maintain
uniformity. The collected data were analysed using descriptive statistics, Pearson’s
correlation, independent samples t-tests, one-way ANOVA, and linear regression
analysis to determine relationships, group differences, and predictive effects
among the variables.

Participants

The study's sample consisted of 200 students from class XI/XII in
Gurdaspur district, Punjab, India. There were 100 girls and 100 boys, with schools
chosen randomly for data collection. Participants' ages ranged from 13 to 18 years.
The test was administered to the students during regular school hours in their
respective classes in the presence of their teacher and researcher. The participants
were informed before filling out the responses.

The following hypotheses were proposed:

Hi: There is a significant positive relationship between digital addiction and
loneliness among adolescents.

Ha: There is a significant gender difference in digital addiction and loneliness.
H;: There is a significant age-wise difference in digital addiction among
adolescents.

TOOLS

Digital Addiction Scale (DAS)

The Digital Addiction Scale (DAS) is a standardized psychological tool
developed to assess the level of problematic and compulsive use of digital devices
such as smartphones, social media platforms, online gaming, and the internet. It
evaluates how excessive digital engagement influences an individual’s behavior,
emotional stability, and overall daily functioning. The scale measures important
dimensions including loss of control over usage, excessive preoccupation with
online activities, withdrawal-like symptoms such as irritability or anxiety when not
using devices, and the negative effects on academic performance, sleep patterns,
and interpersonal relationships. The DAS typically consists of multiple items rated
on a Likert-type scale, commonly ranging from 1 (Strongly Disagree) to 5
(Strongly Agree) or from Never to Always, depending on the version used. Each
item score is summed to obtain a total digital addiction score. Higher total scores
indicate a greater degree of problematic or addictive digital use, while lower scores
reflect healthier and more controlled usage patterns. Some versions may also
provide subscale scores for behavioral, emotional, and functional components.
Based on score ranges or percentile distribution, respondents may be categorized
into low, moderate, or high levels of digital addiction. The scale has demonstrated
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satisfactory reliability and validity in adolescent and young adult populations and
is widely used in psychological and educational research to identify at-risk
individuals and guide intervention planning.

The UCLA Loneliness Scale

The UCLA Loneliness Scale, developed at University of California, Los
Angeles, is a widely used instrument designed to assess individuals’ subjective
feelings of loneliness and perceived social isolation. Rather than measuring the
number of social contacts, it evaluates how people perceive the quality and
adequacy of their relationships. The scale includes statements related to
companionship, belongingness, and social connection, and respondents indicate
how often they experience these feelings using a Likert-type format (e.g., Never to
Often). It assesses both emotional loneliness, reflecting the absence of close
attachment, and social loneliness, indicating limited broader social networks. The
commonly used version consists of 20 items, containing both positively and
negatively worded statements. Positively worded items are reverse scored to
ensure accurate interpretation. All item scores are then summed to obtain a total
loneliness score. In the 20-item version, total scores typically range from 20 to 80.
Higher scores represent greater perceived loneliness, while lower scores indicate
stronger social connectedness. The scale has demonstrated strong reliability and
validity across different age groups, including adolescents, and is extensively used
in psychological and educational research.

RESULTS

The current research has focused on investigating effect of digital addiction on
adolescent males and females. The collected data was assessed through statistical
analysis. The implications of these findings can be further understood through the
following tables:

Table 1: Descriptive Statistics of Digital Addiction and Loneliness

Variables Mean SD
Digital Addiction 67.85 11.92
Loneliness 45.63 9.84

Table 1 presents the mean and standard deviation values for digital
addiction and loneliness among the adolescent participants (N = 200). The mean
score for digital addiction (M = 67.85, SD = 11.92) indicates a moderate to high
level of digital engagement, suggesting that a considerable proportion of
adolescents’ experience difficulty regulating their digital media use. The mean
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loneliness score (M = 45.63, SD = 9.84) reflects a moderate level of perceived
social isolation among the participants. The relatively large standard deviations for
both variables indicate substantial individual differences in digital usage patterns
and feelings of loneliness. These descriptive results provide an overall
understanding of the psychological profile of the sample and establish a foundation
for further inferential analyses.

Table 2: Correlation between Digital Addiction and Loneliness

Variables Digital Addiction Loneliness
Digital Addiction 1.00 0.48%*
Loneliness 0.48%* 1.00

Note. **p < .01

The analysis in table 2 reveals a statistically significant positive correlation (r
= 0.48, p < .01), indicating a moderate relationship between the two variables. This
finding suggests that higher levels of digital addiction are associated with higher levels
of loneliness among adolescents. The strength and direction of the correlation support
the first hypothesis of the study and are consistent with previous research indicating
that excessive digital engagement may negatively affect adolescents’ social and
emotional well-being. However, as correlation does not imply causation, this result
does not establish a directional effect but highlights a meaningful association
warranting further investigation.

Table 3: Gender differences in Digital Addiction and Loneliness

Variable Gender Mean SD T p
Digital Addiction Boys 69.21 11.40 2.18 <.05
Girls 66.49 12.31
Loneliness Boys 43.87 9.21 2.64 <.01
Girls 47.39 10.18

Table 3 presents the results of independent samples #-tests comparing digital
addiction and loneliness scores between boys and girls. The findings indicate a statistically
significant gender difference in digital addiction, with boys (M = 69.21, SD = 11.40)
scoring higher than girls (M = 66.49, SD = 12.31), t=2.18, p <.05. This suggests that male
adolescents are more prone to excessive or problematic digital use. In contrast, girls (M =
47.39, SD = 10.18) reported significantly higher levels of loneliness than boys (M =43.87,
SD =9.21), t=2.64, p <.01. This finding indicates gender-based differences in emotional
experiences, with female adolescents experiencing greater feelings of social isolation.
These results support the second hypothesis of the study and align with existing literature
suggesting that boys and girls differ in digital usage patterns and emotional vulnerability.
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Table 4: One-Way ANOVA Showing Age-wise Differences in Digital Addiction

Age Group Mean SD

13—14 years 65.02 10.84
15-16 years 68.41 11.73
17-18 years 70.12 12.96

Note. F (2, 197)=4.92, p <.01

Table 4 presents the findings of a one-way Analysis of Variance (ANOVA)
conducted to examine differences in digital addiction among three age groups (13-14 years,
15-16 years, and 17-18 years). The analysis produced a statistically significant result, F' (2,
197) = 4.92, p < .01, indicating that there are significant differences in mean digital
addiction scores across the age groups. The F-value represents the ratio of variance between
the group means to the variance within the groups; in other words, it shows whether the
differences observed among the age groups are greater than what would be expected by
chance. An F-value of 4.92 suggests that the variability between age groups is substantially
larger than the variability within each group, leading to a statistically meaningful difference.
The mean scores demonstrate a progressive increase in digital addiction with age, with the
highest mean observed among adolescents aged 17-18 years (M =70.12, SD = 12.96). This
pattern indicates that older adolescents may be more vulnerable to digital addiction,
possibly due to greater autonomy, increased access to digital devices, and reduced parental
supervision. The findings support the third hypothesis and highlight age as an
important factor influencing digital addiction during adolescence.

Table 5: Regression Analysis Evaluating the Association Between Digital
Addiction and Loneliness

Regression Variable B SE Beta t p
Constant 19.34 248 — 7.80 <.001
Digital Addiction 0.39 0.05 0.48 8.76 <.001

Note. R=0.48,R>=0.23

Table 5 presents the results of the linear regression analysis conducted to
examine the association between digital addiction and loneliness among
adolescents. The overall regression model was statistically significant, indicating
that digital addiction demonstrated a meaningful positive association with
loneliness among the participants. The standardized regression coefficient (f =
0.48, p <.001) reflects a moderately strong association, suggesting that adolescents
with higher levels of digital addiction were more likely to report increased feelings
of loneliness. The highly significant p-value further confirms that the observed
association is unlikely to have occurred by chance and therefore possesses
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substantial statistical validity. The unstandardized regression coefficient (B = 0.39)
indicates that for every one-unit increase in digital addiction scores, loneliness
scores increased by 0.39 units. The finding explores a direct and positive
relationship between the two variables, implying that excessive engagement with
digital devices and online activities may intensify adolescents’ perceptions of
social isolation and emotional disconnection. Such association may be explained
by reduced face-to-face interaction, weakened interpersonal communication, and
increased dependence on virtual forms of socialization.

In addition, the coefficient of determination (R* = 0.23) revealed that
digital addiction was found to be a meaningful predictor of loneliness among
adolescents, accounting for a substantial portion of differences in loneliness levels
across individuals. This indicates that adolescents with higher levels of digital
addiction tend to report notably greater feelings of loneliness compared to their
peers, suggesting a strong association between excessive digital engagement and
social-emotional disconnection. This proportion represents a substantial
contribution in behavioural and social science research, highlighting that digital
addiction is an important psychosocial factor associated with adolescents’
emotional well-being. Although loneliness is influenced by multiple
psychological, familial, and social variables, the present findings suggest that
excessive digital engagement constitutes a considerable contributing factor in
understanding adolescents’ loneliness experiences.

The results provide empirical support to the study and reinforce existing
literature indicating that problematic digital usage is associated with adverse
psychosocial outcomes. The findings further emphasize the importance of
promoting balanced and healthy digital practices among adolescents in order to
reduce the risk of emotional isolation and strengthen meaningful social
connectedness.

DISCUSSION

The findings of the present study indicate a significant positive association
between digital addiction and loneliness among adolescents, thereby supporting
earlier research conducted by Caplan (2010) and Keles et al. (2020). Adolescents
exhibiting higher levels of compulsive and excessive digital engagement were
found to experience greater feelings of loneliness and perceived social isolation.
The findings suggest that although digital platforms facilitate communication and
virtual connectivity, excessive and maladaptive patterns of use may reduce
meaningful face-to-face interactions, weaken interpersonal relationships, and
diminish the quality of real-world social experiences. Prolonged dependence on
online communication may further intensify emotional isolation, as adolescents
increasingly rely on digital environments to compensate for unmet social and
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emotional needs. This pattern may gradually contribute to a cyclical process in
which loneliness and excessive digital engagement reinforce one another.

Gender-based analysis provided additional insights into differential
vulnerability patterns. Boys demonstrated higher levels of digital addiction, which
may be attributed to greater involvement in online gaming, competitive digital
activities, and prolonged screen time. In contrast, girls reported higher levels of
loneliness, reflecting potential differences in emotional sensitivity, relational
expectations, and social comparison processes on digital platforms. These findings
are consistent with prior studies by Andreassen (2015) and Twenge et al. (2019),
which emphasize gender differences in patterns of technology use and
psychosocial outcomes. The results highlight the need for gender-responsive
preventive strategies that address both behavioral addiction tendencies and
emotional well-being. The results underscore the importance of adopting gender-
sensitive intervention strategies that simultaneously address problematic digital
engagement and adolescents’ emotional well-being.

Age-wise comparisons further indicated that older adolescents exhibited
significantly higher levels of digital addiction. This trend may be explained by
increased autonomy, greater academic and social pressures, wider access to
personal digital devices, and reduced parental monitoring as adolescents grow
older. Developmentally, late adolescence is characterized by identity exploration
and heightened peer influence, which may increase susceptibility to online
engagement and validation-seeking behaviors.

Importantly, regression analysis showed a significant relationship between
digital addiction and loneliness, with digital addiction explaining a considerable
portion of the variation in loneliness levels. This substantial proportion indicates
that digital addiction is not merely associated with loneliness but serves as a
meaningful psychosocial risk factor during adolescence.

While other variables undoubtedly contribute to feelings of loneliness, the
significant influence of digital addiction underscores the importance of monitoring
excessive digital use. Overall, the findings emphasize the need for school-based
interventions, parental guidance programs, and digital literacy initiatives aimed at
promoting balanced technology use and fostering healthy offline social
connections among adolescents. Educational institutions, parents, and mental
health professionals should collaboratively promote balanced digital habits,
healthy interpersonal communication, and supportive social environments to
reduce the psychosocial risks associated with excessive digital use.
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IMPLICATIONS

The findings highlight the urgent need for structured and evidence-based digital
well-being interventions within educational systems. As adolescents increasingly
integrate digital devices into academic, social, and recreational domains, schools
must adopt a proactive role in fostering balanced technology use rather than merely
restricting access. Digital well-being programs should focus on self-regulation
skills, critical media literacy, cyber-ethics, emotional awareness, and time
management strategies. Embedding these themes within the curriculum—through
life skills education, value education, or social-emotional learning (SEL)
frameworks—can help students develop healthy digital habits.

Implications for Educators
Teachers are central to shaping students’ digital behaviors. They should:

Integrate guided discussions on responsible digital engagement,
including the psychological effects of excessive screen time.
Encourage blended learning approaches that balance online
mstructional tools with collaborative, face-to-face classroom
activities.

Promote offline peer interaction, group projects, sports, arts, and
experiential learning to counter social isolation linked to prolonged
digital exposure.

Model healthy digital conduct by demonstrating mindful technology
use in classroom settings.

Teacher training programs should also include modules on identifying
early warning signs of digital overuse, such as reduced attention span,
irritability, academic decline, or social withdrawal.

Implications for Parents and Families

Parental involvement plays a critical moderating role in adolescents’

digital habits. Rather than adopting strictly punitive measures, parents should:

Establish clear but flexible screen-time boundaries.

Engage in open, non-judgmental conversations about online experiences.
Co-create family digital agreements that emphasize balance rather than
control.

Encourage alternative recreational activities such as sports, reading,
creative arts, and family interactions. Research consistently suggests that
authoritative parenting styles—characterized by warmth and consistent
monitoring—are more effective than authoritarian restriction in promoting
responsible digital use.
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Implications for Mental Health Professionals

Psychologists, counsellors, and school mental health practitioners should
systematically assess digital usage patterns when addressing adolescent emotional
or behavioral concerns.

Excessive social media use may be associated with:
*  Sleep disturbances

* Anxiety and depressive symptoms

* Reduced self-esteem due to social comparison
» Attention difficulties

Assessment protocols should include screening tools that evaluate
frequency, purpose, and emotional triggers of digital engagement. Interventions
such as Cognitive Behavioral Therapy (CBT) can help adolescents recognize
maladaptive digital habits and replace them with healthier coping mechanisms.
Additionally, psychoeducation for both students and parents can strengthen
preventive efforts.

Policy and Institutional Implications

Educational policymakers should:

» Develop school-wide digital wellness policies.

* Introduce periodic digital detox initiatives or awareness campaigns.

* Collaborate with psychologists, IT professionals, and curriculum
developers to design structured intervention frameworks.

* Ensure access to school counselling services for students demonstrating
problematic digital behaviors.

Long-Term Developmental Perspective

From a developmental standpoint, adolescence is a critical period for
identity formation, peer bonding, and emotional regulation. Unregulated digital
immersion may interfere with these developmental tasks. Therefore, a balanced
digital ecology approach—where technology is viewed as a tool rather than a
substitute for real-world interaction—is essential.

LIMITATIONS
The study’s limitations include the relatively small sample size, reliance on

self- report measures, and cross-sectional design, which limits causal
inference.
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SUGGESTIONS FOR FUTURE RESEARCH

Future research should employ longitudinal designs, larger and more diverse
samples, and qualitative approaches to gain deeper insights into adolescents’
digital experiences.

CONCLUSION

The present study highlights digital addiction as a significant factor associated
with loneliness among adolescents. While digital technologies are
indispensable in modern life, excessive use poses risks to adolescents’ social
and emotional well-being. Coordinated efforts by educators, families, and
mental health professionals are essential to promote healthy digital
engagement and reduce loneliness during this critical developmental stage.

REFERENCES

Andreassen, C. S. (2015). Online social network site addiction: A comprehensive
review. Current Addiction Reports, 2(2), 175-184.
https://doi.org/10.1007/s40429-015-0056-9

Birkok, M. C., Isik, O., Talaghir, L. G., & Manolache, G. M. (2026). The role of
loneliness in smartphone addiction levels of adolescent online game
players. Frontiers in Psychology, 17, 1839132.
https://doi.org/10.3389/fpsyg.2026.1839132

Bhardwaj, S., Chopra, R., Donthu, N., & Choudhary, P. (2025). Unraveling the
Adverse Effects of Social Media on Teenagers: Current and Future
Research Directions. Journal of Interactive Marketing, 60(4), 397-420.
https://doi.org/10.1177/10949968241288483

Banyai, F., Zsila, A., Kiraly, O., Maraz, A., Elekes, Z., Griffiths, M. D., &
Demetrovics, Z. (2017). Problematic social media use among
adolescents: Results from a large-scale nationally representative
adolescent sample. PLoS ONE, 12(1), e0169839.
https://doi.org/10.1371/journal.pone.0169839

Brand, M., Young, K. S., Laier, C., Wolfling, K., & Potenza, M. N. (2016).
Integrating psychological and neurobiological considerations regarding
the development and maintenance of specific Internet-use disorders: An
interaction of person—affect—cognition—execution (I-PACE) model.
Neuroscience and biobehavioral reviews, 71, 252-266.
https://doi.org/10.1016/j.neubiorev.2016.08.033

Caplan, S. E. (2010). Theory and measurement of generalized problematic
Internet use: A two-step approach. Computers in Human Behavior, 26(5),
1089-1097. https://doi.org/10.1016/j.chb.2010.03.012

229



Ding, K., Shen, Y., Liu, Q., & Li, H. (2023). The Effects of Digital Addiction on
Brain Function and Structure of Children and Adolescents: A Scoping
Review. Healthcare (Basel, Switzerland), 12(1), 15.
https://doi.org/10.3390/healthcare12010015

Demirci, K., Akgoniil, M., & Akpinar, A. (2015). Relationship of smartphone use
severity with sleep quality, depression, and anxiety in university
students. Journal of Behavioral Addictions, 4(2), 85-92.
https://doi.org/10.1556/2006.4.2015.010

Eskandar, K. (2025). The digital trap: Unraveling the neuropsychological impact
of technology addiction. Neuropsychological Trends, 37, 7—

23. https://doi.org/10.7358/neur-2025-037-eska

Elhai, J. D., Levine, J. C., Dvorak, R. D., & Hall, B. J. (2017). Non-social
features of smartphone use are most related to depression, anxiety, and
problematic smartphone use. Computers in Human Behavior, 69, 75-82.
https://doi.org/10.1016/j.chb.2016.12.023

Feng, X., Wang, W., Luo, J., Zhang, J., Peng, C., & Liu, Q. (2025). Network
analysis of peer attachment and internet addiction among Chinese
adolescents. Scientific reports, 15(1), 10711.
https://doi.org/10.1038/s41598-025-95526-5

Griffiths M. D. (2018). Conceptual Issues Concerning Internet Addiction and
Internet Gaming Disorder: Further Critique on Ryding and Kaye (2017).
International journal of mental health and addiction, 16(1), 233-239.
https://doi.org/10.1007/s11469-017-9818-z

Karakaya Suzan, O., Oztiirk, O., Suzan, B. N., & Tabak, S. N. (2026). The
impact of digital addiction on aggressive behaviors and psychological
well-being in adolescents. Journal of pediatric nursing, 88, 467-476.
https://doi.org/10.1016/j.pedn.2026.03.017

Kaur, G., & Mehndroo, M. (2024). Digital addiction and its impact on the mental
wellbeing of adolescents. Journal of Interdisciplinary Studies in
Education, 13(S1),295-310. https://doi.org/10.32674/v{7rxa68

Keles, B., McCrae, N., & Grealish, A. (2020). A systematic review: The
influence of social media on depression, anxiety, and psychological
distress in adolescents. International Journal of Adolescence and Youth,
25(1), 79-93. https://doi.org/10.1080/02673843.2019.1590851

Linh, H. N., Tam, N. T., Thang, T. Q., Lan Huong, N. T., Nguyet, N. B., &
Hanh, H. D. (2026). Smartphone And Internet Addiction, Social Support,
And Mental Health Among Health Science Students: A Structural
Equation Modeling Approach. Clinical neuropsychiatry, 23(1), 69-76.
https://doi.org/10.3613 1/cnfioritieditore20260107

230



Louise C. Hawkley, & John T. Cacioppo (2010). Loneliness matters: A
theoretical and empirical review of consequences and mechanisms.
Annals of Behavioral Medicine, 40(2), 218-227.
https://doi.org/10.1007/s12160-010-9210-8

Niu, X., Verduyn, P., Gaskin, J., Scherr, S., McDonnell, D., & Wang, J.-L.
(2025). The development and validation of the extended active-passive
social media use scale. Cyberpsychology: Journal of Psychosocial
Research on Cyberspace, 19(3), Article 1.
https://doi.org/10.5817/CP2025-3-1

Nowland, R., Necka, E. A., & Cacioppo, J. T. (2018). Loneliness and social
Internet use: Pathways to reconnection in a digital world? Journal of
Social and Personal Relationships, 35(1), 70-88.
https://doi.org/10.1177/0265407517713052

Odgers, C. L., & Jensen, M. R. (2020). Annual research review: Adolescent
mental health in the digital age: Facts, fears, and future directions.
Journal of Child Psychology and Psychiatry, 61(3), 336-348.
https://doi.org/10.1111/jcpp.13190

Perlman, D., & Peplau, L. A. (1981). Toward a social psychology of loneliness.
In R. Gilmour & S. Duck (Eds.), Personal relationships in disorder (Vol.
3, pp. 31-56). Academic Press.

Qualter, P., Vanhalst, J., Harris, R., Van Roekel, E., Lodder, G., Bangee, M.,
Maes, M., & Verhagen, M. (2015). Loneliness across the life span.
Perspectives on Psychological Science, 10(2), 250-264.
https://doi.org/10.1177/1745691615568999

Rumpf, H.-J., Vermulst, A. A., Bischof, A., Kastirke, N., Giirtler, D., Bischof,
G., Meyer, C., & John, U. (2014). Occurence of internet addiction in a
general population sample: A latent class analysis. European Addiction
Research, 20(4), 159—-166. https://doi.org/10.1159/000354321

Shi, Wendi & Zhao, Ying & Zhou, Jiaqi & Shi, Jiangboheng. (2025). Differential
neural reward processes in internet addiction: A systematic review of
brain imaging research. Addictive Behaviors, 167, 108346.
https://doi.org/10.1016/j.addbeh.2025.108346

Tian, Y., Ding, H., & Yue, W. (2026). The impact of smartphone addiction on
comorbid loneliness, anxiety, and depression in Chinese adolescents:
Mechanisms and mediators. Humanities and Social Sciences
Communications. https://doi.org/10.1057/s41599-026-06568-7

Twenge, J. M., Martin, G. N., & Spitzberg, B. H. (2018). Trends in U.S.
adolescents’ media use, 1976-2016: The rise of digital media, the decline
of TV, and the (near) demise of print. Psychology of Popular Media
Culture, 8(4), 329-345. https://doi.org/10.1037/ppm0000203

231



Verity, L., Burke, L., & Qualter, P. (2025). Loneliness in adolescence:
prevalence, developmental contexts, and interventions. Frontiers in
Psychiatry, 16, 1696981. https://doi.org/10.3389/fpsyt.2025.1696981

Valkenburg, P. M., & Peter, J. (2013). The differential susceptibility to media
effects model. Journal of Communication, 63(2), 221-243.
https://doi.org/10.1111/jcom.12024

Wang, Y., & Gong, G. (2025). Exploring the dynamic interactions between
internet addiction, anxiety, and loneliness in adolescents: a longitudinal
cross-lagged panel model. Frontiers in psychiatry, 16, 1705792.
https://doi.org/10.3389/fpsyt.2025.1705792

Zhou, J., Suwada, K., & Toikko, T. (2026). Excessive internet use, loneliness,
and depressive symptoms in Finnish adolescents: Gender-differentiated
patterns and the role of school belonging. International Journal of
Mental Health and Addiction. https://doi.org/10.1007/s11469-026-
01676-6

GURMEET KAUR, Research Scholar at Chandigarh University, Gharuan,
Mohali, Punjab, India. Her major research interests lie in the area of educational
psychology, mental health, guidance and counselling and inclusive education.
Email: drgurmeetl5@gmail.com

MEGHNA MEHNDROQO, is the Professor at Chandigarh University, Punjab, in
India. She has been contributing to teaching, research, training and administrative
functioning. Currently, she is the principal of University Institute of Teacher
Training and Research, Chandigarh University. Email: meghna3691@gmail.com

232



