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Abstract
College students in the United States experience high rates of psychological symptoms, with over 60% meeting criteria for at least one mental health problem (Lisbon et al., 2022). Sleep disturbances are especially common among undergraduates and are a strong precursor to depression (Zhang et al., 2023), yet fewer than half of undergraduate students obtain adequate sleep (Li et al., 2023). Excessive social media use can further impair functioning and has been linked to shorter sleep duration and greater psychological distress (Aldhawyan et al., 2020; Yu & Zhang, 2023). Previous research by Ma et al. (2025) found that poor sleep quality and daytime sleepiness mediate the relationship between Chinese college student social media use and depressive symptoms (2025). The current study extends this research by examining whether sleep disturbances mediate the relationship between social media use and depression among U.S. undergraduates (n = 233). Participants completed validated measures assessing social media use, sleep disturbance, and depressive symptoms. Mediation analysis indicated that sleep disturbances significantly mediated the relationship between problematic social media use and depression. These findings highlight sleep disturbance as a key mechanism linking problematic social media use to depressive symptoms, suggesting that interventions targeting sleep may help mitigate the negative mental health effects associated with social media use among college students. This has important implications for campus-based mental health initiatives, including promoting sleep hygiene, increasing awareness of the impact of social media use on sleep, and integrating behavioral interventions that address both sleep and technology use. Future research should examine the directionality of these relationships using longitudinal designs to better understand causal pathways. Expanding this work across more diverse samples and incorporating objective measures of sleep could further strengthen the validity and generalizability of these findings.


Investigating the Indirect Effects of Problematic Social Media Use on Depression Through Sleep Disturbance 
[bookmark: _Int_oQ2zItGd]College students in the United States are a vulnerable population, with over 60% of students meeting criteria for one or more psychological health problem (Lisbon et al., 2022). The stress inducing demands of higher education continue to drive prevalence rates of undergraduates experiencing mental health problems higher, with nearly a 50% increase from 2013 to 2022 (Lisbon et al., 2022). Students who struggle with their mental health during college are at risk for decreased academic success, increased chance of dropping out, and depression (Lisbon et al., 2022). Among college students, 7.9% report having planned a suicide and 1.7% report having made an actual attempt (Aldhawyan et al., 2020). Symptoms of psychological distress, such as anxiety and depression, often present in the onset of suicidal ideation (Ma et al., 2025), increasing the risk of suicidal ideation and attempt in college students who are already at higher risk for depression (Lisbon et al., 2022). To best treat depression among this population, it is important that we identify factors that influence depression. One such factor is problematic social media use.
Problematic Social Media Use
As social media continues to become ever more intertwined in daily life, researchers around the world are attempting to understand the effects of social media on users, including college students, as well as what differentiates typical social media use from problematic social media use. While not all social media use is inherently bad, it becomes problematic when an individual spends excessive time and energy on social media to the point of impairing their physical, cognitive, and social functioning (Yu & Zhang, 2023). 
[bookmark: _Int_ROnsc5V0]Heavy social media users often experience information overload, occurring when an individual takes in more information than they can process when browsing online (Li et al., 2023). Information overload can cause social fatigue, increased levels of stress, anxiety, depression, and overall impaired mental health (Li et al., 2023). Social comparison and upward social comparison are positively correlated with social media use, and can lead to feelings of failure or unworthiness, and progress to more complex pathologies such as anxiety and depression (Yan et al., 2023) An additional consideration of the potential mental health risks is the frequency of viewing problematic or disturbing content increases with more time spent online, which can cause further harm to an individual's psychological state (Ma et al., 2025). It is important to understand the mechanisms through which problematic social media use influences depression. One such factor may be sleep disturbances.
Sleep Disturbances 
Sleep disturbances are the most common precursor to depression (Zhang et al., 2023), and include shorter time spent asleep, later sleep timing, and poorer sleep quality (Levenson et al., 2017). Undisturbed, quality sleep is essential to maintaining both physical and mental health (Yu & Zhang, 2023), and sleep disturbances lead to disrupted cognitive functioning (Nyer et al., 2013). One survey of college students in China found 13.1% experienced challenges getting adequate sleep (Yu & Zhang, 2023), while another survey determined that 50% of Chinese college students sleep less than seven hours per night, with 60% going to bed after 11:00 p.m. (Li et al., 2023). 
A study conducted across large state universities in the southeastern United States found that 27% of students were at risk for at least one sleep disorder, with poor sleep hygiene practices having the greatest impact on sleep quality (Gaultney, 2010). This study was conducted prior to the standardization of college students regularly using social media, so it is crucial to consider the additional risk posed to college students’ sleep. Poor sleep quality is linked to poor health outcomes such as obesity, high blood pressure, cardiovascular disorders, and decreased mental health (Aldhawyan et al., 2020). In addition to impaired health, lower GPA achievements and poor academic performance are linked with sleep disturbances (Aldhawyan et al., 2020). 
Researchers in both the United Kingdom and Canada found that individuals who partake in longer social media use experienced shorter sleep duration as well as worse sleep quality (Aldhawyan et al., 2020). Cognitive dysfunction, procrastination, anxiety, and depression caused by information overload, not only affect student’s mental health, but also cause further sleep disturbances (Li et al., 2023) As a result of delayed bedtime and reduced hours of sleep, heavy social media use significantly increased students’ daytime sleepiness (Yan et al., 2024), which increases their chance of depressive symptoms and suicidal ideation (Ma et al., 2025). The dominant effect social media use has on individual's sleep quality comes in large part from how interactive and stimulating social media applications are designed to be (Levenson et al., 2017). While other passive uses of screens, such as viewing television before bed, can cause mild sleep disturbances, social media requires users to actively engage with the app, making the effect on sleep more intense, especially when viewed within 30 minutes of falling asleep. (Levenson et al., 2017). It is important to investigate the mechanisms by which problematic social media use influence depressive symptoms.
The Current Study
One study conducted in China has examined sleep disturbances as a possible mediator between the problematic social media use and depressive symptoms and suicidal ideation.  Specifically, Ma et al. (2025) found that both poor sleep quality and daytime sleepiness mediate the relationship between college student's social media use and suicidal ideation, by increasing the chance of depressive symptoms and suicidal ideation (Ma et al., 2025).
The current study aims to replicate and expand the Ma et al.’s (2025) study by using a sample of college students in the United States. Due to cultural differences that impact social media norms, user experiences and psychological effects may vary. Therefore, the current study aims to examine whether sleep disturbances mediate the relationship between social media use behaviors and depression.
Methods
Participants 
Participants included 239 undergraduates enrolled in a public university in Denver, Colorado. The mean age of the sample was 21.8 (SD = 6.43) and 85.5% identified as female, 10.5% male, 1.3% identified as non-binary/third gender, and 2.6% identified as other genders. Concerning race/ethnicity, 31.6% reported White, 28.9% reported Hispanic or Latino/a/x, 13.1% reported multiple races, 11.8% reported Black, 5.3% reported Asian, 2.6% reported other, 1.3% reported Native Hawaiian/Other Pacific Islander, and 1.3% reported Middle Eastern/North African. The sample was 72.4% freshmen, 9.2% sophomores, 14.5% juniors, and 3.9% seniors.  
Measures 
Demographics Questionnaire
The demographics questionnaire assesses age, gender identity, race/ethnicity, and education level. 
Bergen Social Media Addiction Scale 
The Bergen Social Media Addiction Scale (BSMAS) is used to assess forms of problematic social media (internet) usage, based on the components model of addiction. The BSMAS has one factor, social media addiction, and consists of six items (e.g. How often in the last year have you  spent a lot of time thinking about social media or planned use of social media?), with one item for each of the six core components of addiction: salience, tolerance, mood modification, relapse, withdrawal and conflict. Each of the six items is rated on a 5-point Likert scale ranging from “1” (very rarely) to “5” (very often), with possible total scores ranging from 6-30, with higher scores indicating higher levels of social media addiction. In a previous sample, the BSMAS showed good internal consistency reliability (α = .88) and good discriminant, concurrent, and construct validity (Zarate et al., 2023). Internal consistency reliability was similar in the current sample (α = .85).
Pittsburgh Sleep Quality Index
The Pittsburgh Sleep Quality Index (PSQI) is used to assess several dimensions of sleep including sleepiness, sleep quality, insomnia symptoms, and sleep medication use. The PSQI includes seven factors: subjective sleep quality, sleep latency, sleep duration, habitual sleep efficiency, sleep disturbances, use of sleep medications, and daytime dysfunction. Component scores for each factor are totaled for global score for overall sleep quality (e.g. During the past month, how would you rate your overall sleep quality?). The PSQI is a 19-item self-report questionnaire, and each score has a possible range from “0” (no difficulty) to “3” (severe difficulty). Scores are summed to produce a total score ranging from 0 to 21, with scores > 5 indicating significant sleep disturbance. In a previous study with undergraduate students, the PSQI showed good internal consistency reliability (α = .87 and α = .83; (Dietch et al., 2016). Internal consistency reliability was similar in the current sample (α = .81). The PSQI has excellent concurrent validity and shows good divergent validity for non-sleep constructs; however, it is important to note the measure showed some overlap with mental health measures like stress and depression (Dietch et al., 2016).  
Patient Health Questionnaire-9 
The Patient Health Questionnaire (PHQ-9) is a single factor measure of depression based on Diagnostic Statistical Manual-V diagnostic criteria for Major Depressive Disorder. Each of the nine items measures the single factor of depression (e.g. Over the last 2 weeks how often have you been feeling down, depressed, or hopeless?) is rated on a scale ranging from “0” (not at all) to “3” (nearly every day). Scores are summed for a total score, with higher scores indicating greater severity of depressive symptoms. A score of 10 or higher can indicate the likelihood of major depression, and scores greater than 15 represent significant presence of Major Depressive Disorder. In a previous sample, the PHQ-9 has demonstrated good construct and criterion validity, as well as good internal consistency reliability with Cronbach’s α ranging from .86 to .93 across sample groups (Keum et al., 2018). Internal consistency reliability was excellent in the current sample: (α =. 92)
Procedure
This project was approved by the local Institutional Review Board. All participants provided consent prior to participation. Participants were recruited using Sona and consisted of undergraduate psychology students who received course credit as compensation. All participants completed a series of questionnaires which included demographics information, the Bergen Social Media Addiction Scale, the Pittsburgh Sleep Quality Index, and the Patient Health Questionnaire-9. 
Preliminary Examinations
            Data initially consisted of 239 participants, and it was evaluated to detect any univariate outliers. Six age outliers were removed. After these procedures, the sample size was 233.
Results
Table 1 shows the correlation among variables in this study, as well as their means and standard deviations. Sleep disturbances was positively correlated with problematic social media use (r = .17, p = .03) and positively correlated with depression (r = .62, p < .001). Problematic social media use was positively correlated with depression r = .33, p < .001).

Table 1.
	 Variables
	1
	2
	3

	1.Sleep Disturbances (PSQI)
	
	
	

	2. Problematic Social Media Use (BSMAS)
	.17*
	
	

	3. Depression (PHQ-9)
	.62**
	.33**
	

	Mean
	7.64
	17.1
	17.5

	SD
	3.92
	5.39
	6.60


Note. *p < 0.05, **p < 0.001: PSQI = Pittsburgh Sleep Quality Index, BSMAS = Bergen Social Media Addiction Scale, PHQ-9 = Patient Health Questionnaire-9

A mediation analysis was conducted to examine whether sleep disturbances mediated the relationship between problematic social media use and depression. Using 1,000 bootstrap samples and 95% bias-corrected confidence intervals, results indicated that greater problematic social media use was significantly associated with greater levels of depression, b =0.29, SE = 0.08, p < .001. Higher levels of sleep disturbances also predicted higher levels of depression, b = 0.96, SE = 0.10, p = < .001.
The indirect effect of problematic social media use on depression through sleep disturbances was significant, b = 0.12, SE = 0.06, 95% CI [0.01, 0.24], p < .04, indicating mediation
Figure 1.
Mediation Analysis 
[image: ]Note. *p < 0.01, **p < 0.001
Discussion
The current study intended to expand on previous research by Ma et al. (2025) which found both poor sleep quality and daytime sleepiness mediate the relationship between college student's social media use and suicidal ideation, by increasing the chance of depressive symptoms and suicidal ideation. Similar to previous findings (Ma et al. 2025), results from the current study identified sleep disturbances as a mediator between social media use behaviors and depressive symptoms. College students’ use of social media, particularly at night, is impairing quality of sleep, and as a result overall well-being and mental health can begin to decline. In addition to sleep disturbance as a mediator, both problematic social media use and sleep disturbances had a significant positive correlation with depressive symptoms, similar to other studies (Ma et al., 2025; Zhang et al.,2023).
There are several limitations to this study.  The sample was small, with a large majority of participants being female. Additionally, all participants were enrolled in an introductory psychology course, with most being freshman. This sample size does not properly represent the university's demographics, which limits the generalizability of the findings across the university, or similar institutions. Accurately measuring quality of sleep and level of disturbances was challenging due to the use of a self-report questionnaire. Participants filled out these questionnaires using their best judgment, with few including bed/roommate responses, meaning that potential sleep disturbances that participants were unaware of were likely not accounted for. Another limitation of this study is the possibility that problematic social media use may be different than social media addiction. The frequent use of social media in modern life means that individuals may be using social media in a way that is considered socially acceptable yet still causing negative effects on their sleep quality and overall well-being. The BSMAS asses social media usage based on the components model of addiction rather than social media behaviors identified as problematic or potentially harmful to a user’s well-being. Accounting for cultural differences around potential variables like social media use norms or attitudes towards undergraduate mental health may also be worth consideration when comparing different sample groups. 
Future research can aim to expand on the current study while measuring both problematic social media use and sleep scores more accurately. Providing participants with a sleep journal in which they track sleep quality each day would help provide more accurate sleep disturbance data than asking participants to recall overall sleep quality in the last month. While problematic social media use can include addictive qualities, the BSMAS may not have been the best assessment for the current study. Rather than components of addiction, measuring variables such as time spent on social media, tone and subject matter of typical content, or social media use that interfered with sleep would have provided a better understanding of how problematic social media use influences depressive symptoms through sleep disturbances. To truly assess the impact of problematic social media use on undergraduate sleep and mental health, future research may also want to consider whether or not undergraduate students view problematic social media as a real threat to their well-being. Many of the current undergraduates in the United States have been exposed to social media for most of their lives, if not all of it. The normalization of frequent social media use and cultural advertisement of potential benefits (i.e. fame, wealth, social connection) may make users unaware of how social media affects their cognitive, emotional, and behavioral functioning. A study that assesses undergraduate attitudes and understanding of problematic social media use as well as the potential effects may provide accurate insight into the influence of social media use and when the behavior becomes problematic.
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