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	ABSTRACT

	Smartphone Addiction, Problematic Social Media Use, Depression, Young Adults

	Smartphones have transformed communication and relationship-building among young adults; but, their misuse not only disrupts daily functioning but contributes to mental health issues. This study examines the mediating role of social media problematic use in relationship between smartphone addiction and depression in young adults, addressing gaps in the existing research. Utilizing a correlational design and purposive sampling, the study surveyed 106 young adults (61 men and 49 women) aged 18 to 25. The findings indicate positive and significant association between smartphone addiction and depression and social media problematic use; however, the relationship between social media problematic use and depression was positive but not significant. Mediation analysis reveals the partial mediating effect of social media problematic use on the relationship amid smartphone addiction & depression, with both direct and total effects being significantly positive, while indirect effect remained insignificant. Gender comparisons show no significant differences, although men scored higher than women smartphone addiction, social media problematic use and depression. Study discusses implications for youth welfare, acknowledges its limitations, and offers recommendations.  
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INTRODUCTION
In the digital era, smartphones have revolutionized communication, becoming essential tools for both personal and professional interactions (Singh, Singh & Kumari, 2024; Kögler, Paulick, Scheffran & Birkholz, 2024; Miller, 2021). In this drive, with over seven billion users worldwide, including around 78 million in Pakistan alone (Jamil, 2021; Guillaume, Troncoso, Duroseau, Bluestone & Fullerton, 2022; Hidayat-Ur-Rehman, 2024), these devices facilitate connections across vast distances. Still, this convenience has led to concerning rise in smartphone addiction, particularly amid young adults, characterized by compulsive usage and overwhelming need to remain connected (Elhai, Yang, McKay & Asmundson, 2020; Khan, Shahid & Majid, 2024; Pera, 2020; Ratan, Parrish, Zaman, Alotaibi & Hosseinzadeh, 2021). The implications of addiction extend beyond mere distraction, as it is linked to significant mental health challenges, includes symptoms of depression, anxiety and stress (Cho, 2020; Guo, Luk, Lee, Shen, Oliffe & Wang, 2020). 

Recent findings from Jordan indicate the troubling prevalence of smartphone addiction among university students, with over the half reporting severe psychological distress (Abuhamdah & Naser, 2023). A critical factor in this landscape is social media, which serves as the virtual space for sharing ideas, information, and personal expressions (Gillespie, HendryAnduuru, Laird & Ballantyne, 2021; Vukušić, Viskić, Poplašen, Relić, Marelić, Jokic & Sedak, 2021). Its versatility spans numerous domains, including education, commerce, and international diplomacy (Raza, Qazi, Umer & Khan, 2020; Williams, 2020; Carpenter & Harvey, 2020; Nili & Shaner, 2022). While, the social media can foster the community and connection, excessive use can lead to the problematic behaviours that impact daily functioning across multiple dimensions, including personal and professional spheres. Such problematic social media use often the stems from an excessive investment of time on these platforms (Pellegrino, Stasi & Bhatiasevi, 2022; Zulfiqar, Khan, Bibi, Ali, Samuel & Habib, 2024; Patel, 2024; Nawaz, 2024).Research shows a significant link amid problematic smartphone use & social media use with self-construal influencing these issues over fear of missing out in Italian students (Servidio, Koronczai, Griffiths & Demetrovics, 2022). 

Additionally, the study on Ethiopian students found that excessive use correlates with mental health challenges, highlighting factors like sleep quality, and depression (Mengistu, Habtamu, Kassaw, Madoro, Molla, Wudneh & Duko, 2023). The scholarly research has found a positive relationship between extended screen time, particularly on social media platforms and severity of depressive symptoms, including depression (Rosenthal, Zhou & Booth, 2020; Shahid, Bashir & Fatima, 2024; Zink, Belcher, Imm & Leventhal, 2020). Additionally, the studies have shown significant positive correlations between depressive symptoms, such as suicidal ideation, and aggressive behavior in the individuals with prolonged screen exposure (Rothenberg et al., 2019; Fareed, Jabeen, Aurangzeb & Aslam, 2024). Study on Italian adolescents showed that excessive social media use is linked to disrupted sleep patterns at the night (Lin, Longobardi, Gastaldi & Fabris, 2024). Another study on university students revealed a significant positive association between smartphone addiction and aggressive behavior, with the depressive symptoms and loneliness identified as the contributing factors to this relationship (Karaoglan, Avci & Yilmaz, 2023).

LITERATURE REVIEW
The smartphone addiction has emerged as significant form of behavioral addiction, exhibiting characteristics similar to other dependencies, such as the tolerance, withdrawal symptoms, and mood swings (Ratan et al., 2021). The young adults and adolescents are particularly susceptible frequently struggling to regulate their usage, can negatively impact their daily functioning and mental health (Wacks & Weinstein, 2021). The appeal of smartphones largely stems from their ability to foster a sense of connection, enabling the formation of online relationships that many young transition into offline interactions (Harkin et al., 2021; Khan et al., 2024). The excessive smartphone use has been linked to anxiety concerning social connectivity. A study involving 115 Canadian teenagers indicated that they recognized their usage as addictive and often felt a lack of control, with peer influence playing vital role in their behaviors (Adorjan & Ricciardelli, 2021). The research conducted on Hong Kong University students found a correlation between problematic smartphone use and psychological distress, suggesting that early exposure to such use may exacerbate mental health issues (Chen, Pakpour, Leung, Potenza, Su, Lin & Griffiths, 2020). 

Further studies have established that both internet gaming and social media use can result in adverse health effects, including psychological distress and diminished sleep quality among adults (Wong, Mo, Potenza, Chan, Lau, Chui, & Lin, 2020). A systematic review emphasized the negative effects of social media on mental health, revealing connections between the time spent on platforms, particular activities, and elevated levels of depression and anxiety (Kales et al., 2020). Moreover, effects of social technology on mental health are multifaceted. While social media can enhance emotional well-being by promoting connections, it may also induce stress through the social comparison and feelings of the rejection, thereby contributing to anxiety and depression (Valkenburg et al., 2022; Hartanto et al., 2021). The association between smartphone use and mental health has recently garnered the significant attention, particularly regarding its impact upon individuals with depression. A study by Korkmazer et al. (2022) at the University Malaya Medical Centre offers important insights into this topic, exploring the prevalence of the smartphone addiction among patients with depression and its correlation with severity of their condition. 

In their research involving 140 patients diagnosed with major depressive disorder, Korkmazer et al. utilized the Smartphone Addiction Scale (SAS) to evaluate levels of smartphone addiction and Montgomery-Asberg Depression Rating Scale (MADRS) to assess severity of depression. The results showed significant prevalence of smartphone addiction, with 58.6% of participants (n = 82) identified as exhibiting addictive behaviors related to smartphone use. Thus, this high prevalence aligns with previous studies that highlight growing trend of smartphone addiction, especially among individuals facing psychological distress (Hale & Guan, 2015; Elhai, Yang, McKay & Asmundson, 2020). One more study suggests that excessive smartphone use can exacerbate psychological issues, potentially leading to a cycle of the increased dependency and deteriorating mental health (Kuss & Griffiths, 2017). In this regard, recent studies have shown that problematic social media use and smartphone addiction are linked to mental health issues, such as depression, particularly among the young adults (Shahid et al., 2024; Kausar, Rana, Nouman & Faisal, 2024; Fareed, Jabeen, Aurangzeb & Aslam, 2024; Bashir, Shahid & Salman, 2024). 

A study with 259 participants revealed that 25.9% were addicted to smartphones, with positive correlation between smartphone use and addiction scores. The social media users also reported higher levels of the social appearance anxiety compared to non-users (Korkmazer et al., 2022). Moreover, reducing smartphone use and improving sleep quality have been shown to reduce depression symptoms (Gao et al., 2023). Excessive smartphone use, particularly among medical students, is strongly linked to higher levels of depression (Nikolic et al., 2023). These findings highlight significant impact of smartphone addiction and social media on mental health. While there is extensive literature on association between smartphones and mental health issues, and problematic social media use, gap still exists regarding the mediating role of problematic social media use between smartphone addiction and mental health problems among young adults in Pakistan. Thus, the objective of this study is to address this gap. In this research, mental health problems are operationalized as depression in this study. The findings of study will be vital for societal welfare, as they will provide insights for potential implications and interventions if needed.

Hypotheses of Study
H1:	Significant positive relationship is expected between smartphone addiction, social media addiction, and depression in young adults.
H2:	Problematic social media use is likely to mediate amid independent variable, smartphone addiction, and dependent variable, depression, in young adults.
H3:	Gender difference is likely to exist in study variables, smartphone addiction, problematic social media use, and depression—in young adults.

RESEARCH METHODOLOGY
This study adopts a quantitative correlational research design, utilizing cross-sectional survey approach and purposive sampling to explore the relationship between smartphone addiction, problematic social media use, and depression amid young adults. The sample consisted of 106 participants, aged 18 to 25, selected from various institutions. Of these, 59 were men (56%) and 47 were women (44%), with a mean age of 21.53 years (SD = 3.56). Participants were required to own a smartphone and have used it for at least past year. Data analysis, including correlation, mean differences, and mediation analysis via Hayes Process 4.1, was conducted using SPSS version-22.

Measures of Study
The Smartphone Addiction Scale-Short Version (SAS-SV), as developed by Kwon et al. (2013), comprises 10 items rated on the 6-point Likert scale, ranging from 1 (strongly disagree) to 6 (strongly agree). The SAS-SV has the reliability coefficient of 0.96. The Bergen Social Media Addiction Scale (BSMAS), created by Andreassen et al. (2012), consists of six items rated on a scale from 1 (very rarely) to 5 (very often). Thus, the scale has a reliability coefficient of 0.88. Abbreviated Profile of Mood State (Revised version) is a 40-item questionnaire was developed by Robert Grove and Harry Prapavessis, assesses various emotional states, including fatigue, anger, vigor, tension, esteem, confusion, and depression. It features four Likert items ranging from "not at all" (1) to "extremely" (4). In this study, a 7-item subscale focusing on depression will measure depressive symptoms in young adults. Cronbach alpha reliability for this scale is 0.80.

Ethical Consideration
All ethical considerations were strictly followed during the research process. Permissions for scale use were obtained from the original authors, and necessary approvals for data collection were secured. Informed consent was collected from all participants, who were debriefed on the study's objectives to minimize the biases. The confidentiality and anonymity were assured, and participants had the right to withdraw at any time without repercussions. No psychological or the physical harm was inflicted on any participant, and all reported data were accurate and properly cited. The ethical approval was granted by the research ethics committee before the publication. The ethical considerations are vital to ensure the accuracy in results and authentic outcomes. 

RESULT OF STUDY

Table 1
Relationships Among Study Variables in 106 Participants.
	Variables
	1
	2
	3
	Mean
	SD

	1. Smartphone Addiction
	-
	.26**
	.69**
	35.45
	8.89

	2. Problematic Social Media Use
	
	-
	.14
	14.39
	6

	3. Depression
	
	
	-
	18.27
	3.42


 Note. *p<.05. **p<.01 
[bookmark: _Hlk127151459]
The table depicts that there is positive and significant relationship amid smartphone addiction and problematic social media use. Moreover, smartphone addiction is significantly related to depression. Still, association of depression and problematic social media use is positive but not significant.

Table 2
Regression Coefficients Among Study Variables (Hayes Process)
	Antecedent
	Consequent

	
	PSMU (M)
	Depression(Y)

	
	
	β
	SE
	P
	
	β
	SE
	P

	Smartphone Addiction (X)
	a
	.18
	.06
	<.01
	c’
	.26
	.02
	<.001

	PSMU(M)
	
	-
	-
	-
	b
	-.02
	-.06
	.57

	Constant
	I
	8
	2.33
	<.001
	I
	9.04
	1
	<.001

	
	R2 =.07
	R2 =.47

	
	F = 8.1, p<.01
	F = 42.21, p < .001


[bookmark: _Toc103045659]Note. PSMU= Problematic Social Media Use, *p<.05 **p<.01, ***p<.001.

Direct effect of smartphone addiction on problematic social media use is statistically significant (β = .18**, p<.01). Similarly, direct effect of smartphone addiction on depression is significant (β = .26***, p<.001). Direct effect of problematic social media use statistically insignificant (β = -.02, p >.05). these results provides the clues towards the indirect effect to reach the desired leading conclusion. 

Table 3
Indirect Effect (N=250)
	Indirect Path
	Effect
	Standardized Estimate
	Lower Level
	Upper Level

	PSMU
	-.004
	-.001
	-.04
	.02


 Note. PSMU= Problematic Social Media Use

The indirect effects show problematic social media use is insignificant in smartphone addiction & depression. 

Table 4
Mean Differences in Gender Among the Study Variables (N=106)
	
	Men (n=59)
	Women (47)
	
	
	

	Variables
	Mean
	SD
	Mean
	SD
	t (104)
	P
	Cohen’s d

	SPA
	35.93
	8.8
	34.85
	9.07
	.62
	.53
	0.12

	PSMU
	15.1
	6.01
	13.55
	5.95
	1.29
	.2
	0.25

	Depression
	18.64
	3.31
	17.81
	3.54
	1.25
	.21
	0.24


Note. SD= Standard Deviation, SPA= SA, PSMU= Problematic SM Use, *p<.05. **p<.01, ***p<.001

Above table indicates no significant differences however, men score more on all three variables i.e., smartphone addiction, problematic social media use and depression than their counterpart women.

DISCUSSION
In quantitative analysis of study, first proposition was strongly supported, with correlational analysis demonstrating significant positive link amid smartphone addiction and problematic social media use. Also, positive and significant association was identified between smartphone addiction and depression; however, the connection between problematic social media use and depression was positive but not statistically significant among young adults. These findings are consistent with prior research that advises smartphone addiction boosts online interactions, particularly through excessive engagement with games like PUBG and social media (Khan et al., 2024; Kausar et al., 2024; Shahid et al., 2024). Furthermore, studies indicate that addiction to games such as Ludo star game can lead to increased online connectedness, which may result in aggression (Bashir et al., 2024; Fareed et al., 2024), and the depression has been significantly associated with the mental health issues, including depression, in young adults (Shahid et al., 2024). 

The second proposition also received considerable support, as mediation analysis revealed that social media problematic use partially mediates the association between smartphone addiction (the independent variable) and depression (the dependent variable). Both the direct and total effects were found to be statistically significant, while indirect effect did not reach significance. This aligns with earlier studies that emphasize a positive association between the smartphone addiction and mental health issues, such as anxiety and depression, particularly among college students (Korkmazer et al., 2022; Ge et al., 2024). Smartphones serve to enhance online social connectedness (Khan et al., 2024), and these platforms and online social networking have been linked to many mental health problems, including depression and aggression in young adults (Fareed et al., 2024; Shahid et al., 2024; Kausar et al., 2024). The partial mediation of the social media difficult use might be explained by participants engaging less with the content depicting depressive themes or utilizing the defense mechanisms, such as reaction formation, during the questionnaire. 

Independent samples t-tests conducted to assess gender differences in study variables revealed no significant discrepancies. Nevertheless, men exhibited higher mean scores across all three variables, smartphone addiction, social media problematic use, and depression, compared to women. This opinion aligns with previous research indicating that men are more susceptible to smartphone and social media addiction than women (Shahid et al., 2024; Khan et al., 2024). Conversely, our findings contradict those of Shahid et al. (2024), which reported higher levels of depression among women. The trend of higher depression scores among men, despite not being statistically significant, may arise from their problematic engagement with social media and smartphones or could suggest that male sample is more prone to depressive symptoms. Additionally, context of this study within Pakistan, a male-dominated society, may influence technology use; men might experience less scrutiny regarding their technology use, while the women’s engagement may be subjected to greater judgment, potentially restricting their online activities.

CONCLUSION
This study explored the relationship between smartphone addiction and depression among young adults in Pakistan, with problematic social media use as mediator. Findings revealed a positive and significant relationship amid smartphone addiction and problematic social media use and significant association between smartphone addiction and depression. However, while depression and problematic social media use were positively correlated, the relationship was not statistically significant. Despite these findings, the mediating role of social media use was partial, with the indirect effect insignificant, although direct and total effects were significant according to Hayes Process 4.1. Although gender differences were not significant, men scored slightly higher across all variables. These results highlight smartphones’ dual nature, fostering connectivity but negatively impacting the mental health when overused, contributing towards depression. Study emphasizes the need for balanced smartphone use to prevent problematic social media use, which worsens depression amid young adults. Overall, the study’s objectives were confirmed, underscoring important societal implications for addressing mental health issues.

Implications
The findings of this study underscore the imperative to address smartphone addiction through proactive strategies, such as digital literacy programs, mental health awareness campaigns, and policy interventions within workplaces and educational institutions. These initiatives can promote responsible smartphone usage and enhance awareness of adverse effects associated with problematic social media use. By applying such measures, individuals may be fortified to develop healthy smartphone habits while fostering meaningful & balanced social interactions in virtual and real-world environments, ultimately contributing to prevention of mental health issues.

Limitations & Recommendations
One notable limitation of study is its exclusive focus on young adults, which may constrain the generalizability of findings. Future research should encompass a broader range of age groups to provide a nuanced perspective. The relatively small sample size of 106 participants further limits the generalizability of results; thus, future studies should strive for a larger participant pool. The utilization of a purposive sampling strategy also poses a limitation, suggesting that the future research would benefit from employing a stratified sampling approach to enhance representativeness.
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