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Background: Fear of COVID-19 is a risk factor for anxiety and depressive symptoms. During the COVID-19 pandemic, drinking to cope with psychological distress has been proposed as a key mechanism leading to problematic drinking. The goal of this study was to test social media addiction as a mediator linking fear of COVID-19 to mental health symptoms and problematic alcohol use.

Methods: In between April 6 and July 2 of 2022, 250 participants completed an online survey as part of the National Institute on Alcohol Abuse and Alcoholism COVID-19 Pandemic Impact on Alcohol Study. Path analyses were conducted to test the mediational pathways.

Results: Using the polythetic classification scheme, 13.2% (n = 33) of participants were classified as having social media addiction. Compared with participants without social media addiction, participants with social media addiction spent significantly more time on social media platforms and on digital communications with a family member or friend. They also reported greater fear of COVID-19, higher anxiety symptoms, and higher depressive symptoms. Path analyses indicated that social media addiction mediated the associations of fear of COVID-19 with anxiety and depressive symptoms. Furthermore, there were indirect pathways linking fear of COVID-19 to problematic alcohol use through higher social media addiction and higher anxiety and depressive symptoms.

Conclusion: Social media addiction may be a maladaptive coping mechanism that individuals with high fear of COVID-19 utilized to deal with uncertainty and perceived risks during the pandemic. Findings underscore the need to examine cognitions related to fear of COVID-19 and address excessive social media use in the context of mental health and alcohol interventions.
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1. Introduction

The COVID-19 pandemic has brought about significant changes to the way people live, work, and interact with others (1, 2). Social isolation attributable to the COVID-19 pandemic has contributed to lifestyle changes, such as reduced physical activities, disruptions of sleep, and a decline in social and leisure activities (3). As mitigation strategies against COVID-19 infections, digital learning and remote work have been utilized in educational and occupational settings to help individuals stay connected in the absence of physical contact (4, 5). Virtual interactions such as voice call, group call, and online messaging are also common during the COVID-19 pandemic and are associated with slight increase in feelings of positive affect and social connection (6). Nevertheless, relative to social support on social media, real life social support was a stronger and more consistent protective factor against a sense of social isolation, anxiety symptoms, and depressive symptoms (7). Moreover, while social media use can help connect people from different places and promote psychological health and wellbeing (8–10), excessive social media use can be problematic and is associated with mental health issues such as loneliness, low self-esteem, and depression (11).


1.1. Prevalence of social media addiction and public health relevance of associated outcomes

Social media addiction has been conceptualized as a type of behavioral addiction sharing symptoms that commonly underlie addictive behaviors, including salience, tolerance, mood modification, relapse, withdrawal, and interference with daily functioning (12, 13). In a global meta-analysis of studies that utilized the Bergen Social Media Addiction Scale (BSMAS) prior to the pandemic, Cheng and colleagues showed that prevalence estimates of social media addiction ranged from around 13–25% when using the moderate/severe cutoff or various polythetic classification schemes (14). Pandemic-related factors including lockdown and social isolation, financial hardship, mental health symptoms, and co-occurring problematic substance use have been identified as possible reasons that put individuals at risk for Internet-based behavioral addictions during the COVID-19 pandemic (15). In one meta-analysis of the COVID-19 literature, Casale and colleagues found that except in low-income countries, the prevalence of social media addiction did not increase significantly during the pandemic (16). In another meta-analysis, Alimoradi and colleagues estimated the prevalence of social media addiction during the COVID-19 pandemic to be 15.1% (17). Taken together, while multiple risk factors for social media addiction were present during the COVID-19 pandemic, the prevalence of social media addiction may have remained stable based on recent meta-analyses. Yet, more research is needed to document the prevalence of social media addiction across different samples using multiple commonly utilized classification methods (14), especially during the later phases of the pandemic.

According to the World Health Organization, the global prevalence of anxiety and depression had increased by 25% during the first year of the COVID-19 pandemic (18). Based on data from the National Center for Health Statistics, the number of alcohol-related deaths had also increased by 25% from 2019 to 2020 (19). These findings highlight the public health significance of understanding risk pathways leading to anxiety, depression, and problematic drinking in the context of the COVID-19 pandemic. Problematic social media use is known to increase risk for depressive symptoms (20), and social media addiction specifically has been associated with worse mental health symptoms during the pandemic (21–23). However, few studies have expanded the scope of investigation to understand potential precursors and consequences of social media addiction and mental health symptoms, such as fear of COVID-19 as a distal risk indicator and problematic alcohol use as a maladaptive coping strategy to deal with psychological distress experienced during the pandemic.



1.2. Conceptualization of mediation model linking fear of COVID-19 to clinical outcomes

Multiple forms of COVID-related anxiety have been documented in the literature, including anxiety over getting infected personally, concerns over others’ health and reactions, and worries about the pandemic’s negative societal and financial impact (24). Aspects of the fear response to the COVID-19 pandemic, such as danger and contamination fear, xenophobia stress, and compulsive checking stress, can also be considered as part of a broader COVID-related stress construct (25, 26). Fear of COVID-19 has been studied extensively as a contributor to adverse mental health outcomes during the pandemic (27, 28). According to a scoping review of this literature, 18.1–45.2% of individuals in various cohorts collected during the COVID-19 pandemic endorsed fear of COVID-19, and this fear was more prevalent among those in suspicion of being infected and those with mental health problems (29). Research conducted during the early phase of the pandemic showed that relatedness need frustration was a motivator for individuals to engage in social media addiction, which in turn led to higher levels of depressive symptoms and loneliness (30).

Social media addiction could be exacerbated during the pandemic as individuals may have reduced in-person gatherings out of fear of COVID-19 and may have engaged in problematic social media use to fulfill their need for social connection (15, 30). Consistent with this conceptualization, Brailovskaia and Margraf (31) found that higher COVID-19 burden related to everyday life restriction and constrained social situation was associated with a lower sense of control, which in turn was associated with increased social media addiction during the pandemic. Fear of COVID-19 may similarly trigger a reduced sense of control which can lead to the use of social media addiction as a maladaptive coping mechanism during the pandemic (32, 33). Accordingly, social media addiction may be an important mediator linking fear of COVID-19 to mental health symptoms. In a serial mediation analysis, Kayis et al. (34) found that fear of COVID-19 had both a direct effect on mental wellbeing and an indirect effect on mental wellbeing via loneliness and smartphone addiction. However, there is a lack of parallel research that tests social media addiction as a mediator of the negative impact of COVID-19 fear on mental health symptoms. Building on prior studies reviewed above, we theorized social media addiction as a maladaptive coping pathway that links fear of COVID-19 to anxiety symptoms and depressive symptoms.

Alcohol misuse is a significant public health issue during the COVID-19 pandemic (35), especially among individuals with a history of alcohol use disorder (AUD) (36–38). It is projected that increases in alcohol consumption attributable to the COVID-19 pandemic would lead to 295,000 more alcohol-related hospitalization and $5.4 billion over a 5-year period (39). A recent meta-analysis showed substantial heterogeneity in changes in alcohol use from before to during the pandemic (40). Change in media use has been positively associated with change in substance use during the COVID-19 pandemic (41). Moreover, use of alcohol to cope with psychological distress and COVID-related stressors has been proposed and demonstrated in multiple studies (42–46). Extending these studies and building on the internalizing pathway model of alcohol use (47), problematic alcohol use could be a downstream outcome of heightened fear of COVID-19, social media addiction, and mental health symptoms.



1.3. Scope of the current study

In this study, we examined the prevalence and correlates of social media addiction at a later phase of the COVID-19 pandemic after the peak of the Omicron variant wave (April 2022 to June 2022). Specifically, we tested social media addiction as a mediational pathway linking fear of COVID-19 to mental health symptoms and problematic alcohol use. We hypothesized that social media addiction would be associated with more time spent on social media platforms and digital communications, but less time spent on in-person interactions with friends or family. We also hypothesized that social media addiction would be positively associated with fear of COVID-19, mental health symptoms, and problematic alcohol use. Finally, we hypothesized that social media addiction would mediate the links between fear of COVID-19 and the mental health and alcohol-related outcomes.




2. Methods


2.1. Participants

A total of 265 participants completed an online survey in between April 6 and June 2 of 2022 as a follow-up to the National Institute on Alcohol Abuse and Alcoholism COVID-19 Pandemic Impact on Alcohol Study (NIAAA C19-PIA Study). Recruitment strategy and details of the larger study cohort can be found in our prior publications (38, 46, 48). Of the 265 participants who participated in this follow-up survey around the 2-year anniversary of the pandemic, 15 participants were excluded due to missing data on history of alcohol use disorder (n = 4) or clinical variables of interest (n = 11), yielding an analytic sample of 250 participants. All study participants provided informed consent. The C19-PIA Study protocol was approved by the National Institutes of Health Intramural Institutional Review Board and is registered in clinicaltrials.gov (NCT04391816).



2.2. Measures

Study variables are presented in the following order. First, social engagement variables are described as these items illustrate participants’ use of different methods to stay socially engaged with family and friends during the COVID-19 pandemic. Second, the predictor, mediator, and the three clinical outcomes in the mediation model were described. Third, measures that were essential to describe the study sample, such as History of AUD and COVID-19 Infection, were provided.


2.2.1. Social engagement variables

Four items were taken from the Understanding America Study (49) and the response timeframe was adapted to reference the COVID-19 pandemic time period. Participants were asked to provide the best estimate of the number of days in a typical week during the COVID-19 pandemic that they were engaged in the following behaviors: (1) spent time posting or browsing on Facebook, Twitter, Instagram, or Snapchat; (2) messaged or emailed with a family member or friend; (3) had a phone call or video call with a family member or a friend; and (4) spent time interacting with a family member or friend in person.



2.2.2. Fear of COVID-19

The Fear of COVID-19 Scale (FCV-19S) is a seven-item scale that measures fear responses in the context of the COVID-19 pandemic and has good reliability and validity properties (50). While the FCV-19S was initially validated in an Iranian sample, this scale has been translated into 16 different languages and used in 21 countries and its desirable psychometric properties have been reported repeatedly (51). Sample items include “I am most afraid of coronavirus-19,” “It makes me uncomfortable to think about coronavirus-19,” and “I am afraid of losing my life because of coronavirus-19.” Response options ranged from 0 “Strongly Disagree” to 2 “Neither Agree nor Disagree” and 4 “Strongly Agree.” A total score was calculated (Cronbach’s alpha = 0.88), with higher scores indicating increased fear of COVID-19.



2.2.3. Social media addiction

The BSMAS is a six-item measure of social media addiction that has been widely used in the literature (12, 13). Its psychometric properties have been studied using representative samples from 9 countries and the BSMAS was found to be a reliable and valid instrument in the context of the COVID-19 pandemic (31). In this scale, participants were asked to rate how frequent they experienced symptoms of social media addiction in the past year. The 6 items include “Spent a lot of time thinking about social media or planned use of social media” (salience), “Felt an urge to use social media more and more” (tolerance), “Used social media to forget about personal problems” (mood modification), “Tried to cut down on the use of social media without success” (relapse), “Become restless or troubled if you have been prohibited from using social media” (withdrawal), and “Used social media so much that it has had a negative impact on your job/studies” (interference with daily functioning). Response options ranged from 1 “very rarely” to 3 “sometimes” and 5 “very often.” Three classification schemes, including the monothetic classification scheme (≥3 on all BSMAS items), a cut-off score of 18 on the BSMAS [as proposed in the initial validation study of the BSMAS (12, 52)], and the polythetic classification scheme (≥3 on at least 67% of the items), were utilized to identify participants with social media addiction (14).



2.2.4. Anxiety symptoms

The Generalized Anxiety Disorder-7 Assessment (GAD-7) is a seven-item instrument assessing anxiety symptoms over the last 2 weeks (53). Sample items include “Feeling nervous, anxious or on edge,” “Trouble relaxing,” and “Becoming easily annoyed or irritable.” Response options ranged from 0 “Not at all” to 3 “Nearly every day.” A total score was calculated (Cronbach’s alpha = 0.92), with higher scores indicating higher anxiety symptoms.



2.2.5. Depressive symptoms

The Patient Health Questionnaire-9 (PHQ-9) is a nine-item instrument assessing depressive symptoms over the last 2 weeks (54). Sample items include “Little interest or pleasure in doing things,” “Feeing down, depressed, or hopeless,” and “Feeing tired or having little energy.” Response options ranged from 0 “Not at all” to 3 “Nearly every day.” A total score was calculated (Cronbach’s alpha = 0.90), with higher scores indicating higher depressive symptoms.



2.2.6. Problematic alcohol use

The Alcohol Use Disorders Identification Test (AUDIT) is a 10-item screening instrument developed by the World Health Organization to assess alcohol consumption, related harm, and dependence symptoms (55). We adapted the AUDIT to assess drinking in the last 3 months. Response options were scored on a scale from 0 to 4, yielding a maximum total of 40 (Cronbach’s alpha = 0.94).



2.2.7. History of AUD and COVID-19 infection

AUD status was assessed using the Structural Clinical Interview for Diagnostic and Statistical Manual of Mental Disorders (56) and was obtained from the NIAAA natural history protocol database (57). History of COVID-19 infection was assessed using two questions: “Throughout the pandemic, how many times did you get tested for COVID-19?” and “Did you test positive for COVID-19?” Participants who were never tested for COVID-19 (n = 27, 10.8%) or did not test positive (n = 156, 62.4%) were coded as negative, and those who tested positive for COVID-19 were coded as positive (n = 67, 26.8%).




2.3. Statistical analysis

Data analyses followed four steps. First, we examined the prevalence of social media addiction using the monothetic classification scheme, a cut-off score of 18 on the BSMAS, and the polythetic classification scheme. Second, we examined demographic differences in social media addiction using a t-test and chi-square tests. Third, we examined social media addiction group differences in social engagement variables and clinical outcomes using linear regression models. Fourth, we conducted path analyses controlling for age, sex, and race to test social media addiction as a mediator of the associations between fear of COVID-19 and the clinical variables. We specified both the two-path mediation model (fear of COVID-19 → social media addiction → clinical outcomes) and the three-path mediation models (fear of COVID-19 → social media addiction → anxiety or depressive symptoms → problematic alcohol use). Bias-corrected 95% confidence interval bounds of the indirect effects were obtained using 10,000 bootstrap resamples to test significance of the mediational pathways (58).

To estimate the prevalence of social media addiction, three classification schemes were applied. The prevalence of social media addiction was 3.6% (n = 9) when using the monothetic classification scheme and 10.4% (n = 26) when using the cutoff score of ≥18 on the BSMAS. The prevalence of social media addiction was higher and estimated to be 13.2% (n = 33) when using the polythetic classification scheme. Based on a recent psychometric study, the polythetic classification scheme was preferred as it produced the optimal balance in terms of sensitivity, specificity, negative and positive predictive values when compared to the benchmark classification established using latent profile analysis (59). Thus, the polythetic classification was used to determine social media addiction status in subsequent analyses. Statistical analyses were conducted in Stata 17 and in Mplus 8.4.




3. Results

In this sample, 33 participants (13.2%) were classified as having social media addiction using the polythetic classification scheme. Table 1 shows sample characteristics for the overall sample and by social media addiction status. The study sample had a mean age of 47.3 years (SD = 14.6), was evenly split between females and males, and was diverse in terms of race/ethnicity and household income. About a quarter of the participants (26.8%) reported a history of COVID-19 infection and close to one-third of the participants (32.0%) reported a history of AUD. Participants with social media addiction were younger (mean age = 39.7 vs. 48.4 years, p = 0.001) and more likely to be female (66.7% vs. 47.5%, p = 0.04) than participants without social media addiction. Other demographic characteristics, household income, history of COVID-19 infection, and history of AUD were not associated with social media addiction.



TABLE 1 Sample characteristics for the overall sample and by social media addiction status.
[image: Table1]

Figure 1 shows the associations between social media addiction and social engagement variables. Relative to participants without social media addiction, participants with social media addiction spent more days in a typical week posting and browsing on social media platforms (b = 2.93, SE = 0.54, p < 0.001) and messaging or emailing with a family member or friend (b = 1.27, SE = 0.45, p = 0.005). Participants with and without social media addiction did not differ significantly in terms of days in a typical week spent on phone or video call with a family member or friend (b = 0.66, SE = 0.43, p = 0.126) and time spent on in-person interaction with a family or a friend (b = 0.83, SE = 0.47, p = 0.081).

[image: Figure 1]

FIGURE 1
 Associations between polythetic scheme classified social media addiction and social engagement variables during the COVID-19 pandemic.


Figure 2 shows the associations between social media addiction and clinical variables. Relative to participants without social media addiction, participants with social media addiction reported greater fear of COVID-19 (b = 4.14, SE = 1.14, p < 0.001), higher anxiety symptoms (b = 5.68, SE = 0.80, p < 0.001), and higher depressive symptoms (b = 5.63, SE = 0.93, p < 0.001). Considering the direct association, participants with and without social media addiction did not differ significantly in terms of problematic alcohol use (b = 1.68, SE = 1.31, p = 0.201).

[image: Figure 2]

FIGURE 2
 Associations between polythetic scheme classified social media addiction and clinical variables during the COVID-19 pandemic.


Findings from mediation analyses are presented in Figure 3. The two-path mediation model (Model 1) shows that fear of COVID-19 was positively associated with social media addiction (β = 0.30, SE = 0.09, p = 0.001), which in turn was associated with higher anxiety symptoms (β = 0.43, SE = 0.09, p < 0.001) and depressive symptoms (β = 0.45, SE = 0.09, p < 0.001), but not problematic alcohol use (β = 0.16, SE = 0.12, p = 0.173). Due to the moderately high correlations between anxiety and depressive symptoms (r = 0.75), the three-path mediation models were estimated separately for anxiety symptoms (Model 2A) and depressive symptoms (Model 2B). These analyses indicated that participants with higher fear of COVID-19 were more likely to have social media addiction, which in turn was associated with higher problematic alcohol use via the internalizing mechanisms of anxiety or depressive symptoms. A summary of the indirect, direct, and overall total effects for the mediation models is presented in Table 2.

[image: Figure 3]

FIGURE 3
 Social media addiction as a mediator linking fear of COVID-19 to mental health and problematic alcohol use.




TABLE 2 Summary of indirect, direct, and overall total effects of fear of COVID-19 on mental health and problematic alcohol use.
[image: Table2]



4. Discussion

In this study, 13.2% of participants had social media addiction as classified by the polythetic scheme and social media addiction was more common among females and younger participants. This prevalence estimate is comparable to the 15.1% reported during the COVID-19 pandemic according to a recent meta-analysis (17). In a comprehensive global meta-analysis of pre-pandemic social media addiction, the prevalence of social media addiction as classified by the polythetic scheme was estimated to be 24% and the prevalence of social media addiction in individualistic cultures was estimated to be 14% compared to 31% in collectivistic cultures (14). Thus, the relatively low prevalence of social media addiction in this study may reflect a better age representation than prior studies and the sampling from an individualistic cultural context.

As expected, participants with social media addiction reported more time spent on social media platforms and on messaging and emailing family or friends than participants without social media addiction. These results suggest a preference among individuals with social media addiction to communicate with others using electronic means such as messaging or emailing. This finding makes intuitive sense as several major social media platforms also enable instant messaging. However, contrary to our expectations, there were no social media addiction group differences in phone/video call and in-person interactions with family or friends. One possible explanation is that individuals with social media addiction may be more extraverted (60, 61). Thus, engagement in social media addiction does not necessarily reduce their time spent on calling or interacting with their family or friends. As a future direction, it would be important to not only assess for the number of days spent on various social engagement behaviors, but also the length and quality of each of these social encounters.

Recent research has identified COVID-related anxiety as a contributor to social media addiction (62, 63). We replicated and extended this finding by illustrating social media addiction as a mediator of fear of COVID-19 and mental health outcomes. One interpretation is that individuals with higher fear of COVID-19 may be more inclined to remain home or stay isolated, reduce prosocial pleasant activities, and engage in excessive social media use, leading to higher anxiety and depressive symptoms. This interpretation is consistent with the conceptualization of problematic social media use as a maladaptive coping strategy during the pandemic (32). Clinically, behavioral health professionals can help individuals develop adaptive coping strategies (64) and minimize the negative impact of overabundant information and misinformation disseminated through social media on mental health related outcomes during the COVID-19 pandemic (65, 66).

Few studies tested the links between fear of COVID-19 and problematic alcohol use during the pandemic. In a recent study, Lac (67) utilized a COVID-19 stress measure and found that danger and contamination stress was inversely associated with drinking quantity and alcohol craving, whereas xenophobia stress and traumatic symptoms stress were positively associated with these alcohol-related outcomes. The lack of an overall association between fear of COVID-19 and problematic alcohol use in our study reflects the existence of multiple pathways that operate in opposite directions. Indeed, when social media addiction and internalizing symptoms were evaluated in the three-path mediation models, we identified an internalizing pathway through which fear of COVID-19 conferred risk on problematic alcohol use indirectly via social media addiction and anxiety/depressive symptoms. Consistent with prior research documenting drinking to cope during the pandemic (42–44, 46), individuals who engage in problematic social media use and exhibit negative mood symptoms out of fear of COVID-19 may be vulnerable to using alcohol to cope with COVID-related stress.

Despite its novelty, this study has several limitations. First, this study utilized a convenience sample and so generalization of the findings are limited. Replication with larger and representative samples is recommended. Second, measures of fear of COVID-19 and social media addiction were not initially collected in the baseline survey of the C19-PIA study. Thus, longitudinal analyses with the NIAAA C19-PIA Study cannot be conducted to estimate the mediation models. Third, due to the small sample size, social media addiction utilizing the monothetic and 18 or more cut off yielded low prevalence and analyses with these alternative classification schemes were not conducted due to limited statistical power. Fourth, the cross-sectional data limited inferences regarding direction of effects. While fear of COVID-19 could lead to social media addiction as implicated in a prior report of a serial mediation model (34), exposure to social media content and misinformation could also increase fear of COVID-19 (22). Longitudinal studies are needed to further disentangle the cause and effect in the associations in other datasets with repeated measures of these study variables.



5. Conclusion

During a later phase of the pandemic, social media addiction was reported among 13.2% of the study sample. Social media addiction was positively associated with time spent on social media platforms and digital communications with family or friends via messaging and emails. Mediation analyses revealed indirect associations linking fear of COVID-19 to mental health symptoms and problematic alcohol use via social media addiction. These findings highlight the relevance of addressing cognitions related to fear of COVID-19 and excessive social media use in the context of mental health and alcohol interventions during the COVID-19 pandemic and beyond. Future research is needed to examine how cognitive flexibility and adaptive coping can help individuals adjust to the “new normal” in the post pandemic world (68).



Data availability statement

Data from this study are not publicly available due to ethical concerns regarding patient privacy and original patient consent. Data may be made available by requests directly to the corresponding authors.



Ethics statement

The studies involving humans were approved by the NIH Intramural IRB (approval number: 20AA0115). The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study.



Author contributions

JL: Conceptualization, Formal analysis, Methodology, Visualization, Writing – original draft. DWG: Conceptualization, Writing – original draft. BS: Conceptualization, Writing - review & editing. CC: Conceptualization, Methodology, Writing – review & editing. MS: Conceptualization, Data curation, Writing – review & editing. DG: Conceptualization, Writing – review & editing. ND: Conceptualization, Funding acquisition, Project administration, Supervision, Writing – review & editing. VR: Conceptualization, Funding acquisition, Project administration, Supervision, Writing – review & editing.



Funding

The author(s) declare financial support was received for the research, authorship, and/or publication of this article. This study was supported by the NIAAA Division of Intramural Clinical and Biological Research (Z1A AA000130, Z1A AA000466) and a NIAID Intramural Targeted Anti-COVID (ITAC) Award.



Acknowledgments

The authors would like to thank Sumedha Chawla, Beth Lee, Megan Carraco, Sheila Walsh, Betsy Davis, Cheryl Jones, Samantha Fede, Alyssa Brooks, Tonette Vinson, Yvonne Horneffer, LaToya Sewell, the ClinDB IT team (Thuy Van, Etienne Lamoreaux, Denise Gates-Nee, Nancy Agarwal, Patty Bates, Jonathan Folkers), and the intrepid postbaccalaureate Intramural Research Training Award fellows (Jared Axelowitz, Hannah Kim, Noa Leiter, Emma McCabe, Carlos Melendez, James Morris, Kurren Parida, Rhianna Vergeer, Ugne Ziausyte) for supporting the execution of the NIAAA COVID-19 Pandemic Impact on Alcohol Study.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

 1. Howe,DC, Chauhan,RS, Soderberg,AT, and Buckley,MR. Paradigm shifts caused by the COVID-19 pandemic. Organ Dyn. (2021) 50:100804. doi: 10.1016/j.orgdyn.2020.100804

 2. Alizadeh,H, Sharifi,A, Damanbagh,S, Nazarnia,H, and Nazarnia,M. Impacts of the COVID-19 pandemic on the social sphere and lessons for crisis management: a literature review. Nat Hazards. (2023) 117:2139–64. doi: 10.1007/s11069-023-05959-2

 3. Caroppo,E, Mazza,M, Sannella,A, Marano,G, Avallone,C, Claro,AE , et al. Will nothing be the same again?: changes in lifestyle during COVID-19 pandemic and consequences on mental health. Int J Environ Res Public Health. (2021) 18:8433. doi: 10.3390/ijerph18168433

 4. Pokhrel,S, and Chhetri,R. A literature review on impact of COVID-19 pandemic on teaching and learning. Higher Educ Future. (2021) 8:133–41. doi: 10.1177/2347631120983481

 5. Birimoglu Okuyan,C, and Begen,MA. Working from home during the COVID-19 pandemic, its effects on health, and recommendations: the pandemic and beyond. Perspect Psychiatr Care. (2022) 58:173–9. doi: 10.1111/ppc.12847 

 6. Liang,N, Grayson,SJ, Mildner,J, and Tamir,D. In-person and virtual social interactions improve well-being during the COVID-19 pandemic. PsyArXiv (2023). (Accessed May 18, 2023)

 7. Meshi,D, and Ellithorpe,ME. Problematic social media use and social support received in real-life versus on social media: associations with depression, anxiety and social isolation. Addict Behav. (2021) 119:106949. doi: 10.1016/j.addbeh.2021.106949 

 8. Cheng,C, Lau,Y-C, and Luk,JW. Social capital–accrual, escape-from-self, and time-displacement effects of internet use during the COVID-19 stay-at-home period: prospective, quantitative survey study. J Med Internet Res. (2020) 22:e22740. doi: 10.2196/22740 

 9. Cotten,SR, Schuster,AM, and Seifert,A. Social media use and well-being among older adults. Curr Opin Psychol. (2022) 45:101293. doi: 10.1016/j.copsyc.2021.12.005

 10. Ostic,D, Qalati,SA, Barbosa,B, Shah,SMM, Galvan Vela,E, Herzallah,AM , et al. Effects of social media use on psychological well-being: a mediated model. Front Psychol. (2021) 12:678766. doi: 10.3389/fpsyg.2021.678766 

 11. Huang,C. A meta-analysis of the problematic social media use and mental health. Int J Soc Psychiatry. (2022) 68:12–33. doi: 10.1177/0020764020978434 

 12. Andreassen,CS, Pallesen,S, and Griffiths,MD. The relationship between addictive use of social media, narcissism, and self-esteem: findings from a large national survey. Addict Behav. (2017) 64:287–93. doi: 10.1016/j.addbeh.2016.03.006 

 13. Andreassen,CS, Billieux,J, Griffiths,MD, Kuss,DJ, Demetrovics,Z, Mazzoni,E , et al. The relationship between addictive use of social media and video games and symptoms of psychiatric disorders: a large-scale cross-sectional study. Psychol Addict Behav. (2016) 30:252–62.

 14. Cheng,C, Lau,Y-c, Chan,L, and Luk,JW. Prevalence of social media addiction across 32 nations: Meta-analysis with subgroup analysis of classification schemes and cultural values. Addict Behav. (2021) 117:106845. doi: 10.1016/j.addbeh.2021.106845 

 15. Masaeli,N, and Farhadi,H. Prevalence of internet-based addictive behaviors during COVID-19 pandemic: a systematic review. J Addict Dis. (2021) 39:468–88. doi: 10.1080/10550887.2021.1895962 

 16. Casale,S, Akbari,M, Seydavi,M, Bocci Benucci,S, and Fioravanti,G. Has the prevalence of problematic social media use increased over the past seven years and since the start of the COVID-19 pandemic? A meta-analysis of the studies published since the development of the Bergen social media addiction scale. Addict Behav. (2023) 147:107838. doi: 10.1016/j.addbeh.2023.107838

 17. Alimoradi,Z, Lotfi,A, Lin,CY, Griffiths,MD, and Pakpour,AH. Estimation of behavioral addiction prevalence during COVID-19 pandemic: a systematic review and meta-analysis. Curr Addict Rep. (2022) 9:486–517. doi: 10.1007/s40429-022-00435-6 

 18. World Health Organization. COVID-19 pandemic triggers 25% increase in prevalence of anxiety and depression worldwide (2022). Available at:https://www.who.int/news/item/02-03-2022-covid-19-pandemic-triggers-25-increase-in-prevalence-of-anxiety-and-depression-worldwide.

 19. White,AM, Castle,IP, Powell,PA, Hingson,RW, and Koob,GF. Alcohol-related deaths during the COVID-19 pandemic. JAMA. (2022) 327:1704–6. doi: 10.1001/jama.2022.4308 

 20. Shensa,A, Escobar-Viera,CG, Sidani,JE, Bowman,ND, Marshal,MP, and Primack,BA. Problematic social media use and depressive symptoms among U.S. young adults: a nationally-representative study. Soc Sci Med. (2017) 182:150–7. doi: 10.1016/j.socscimed.2017.03.061 

 21. Haddad,JM, Macenski,C, Mosier-Mills,A, Hibara,A, Kester,K, Schneider,M , et al. The impact of social media on college mental health during the COVID-19 pandemic: a multinational review of the existing literature. Curr Psychiatry Rep. (2021) 23:70. doi: 10.1007/s11920-021-01288-y 

 22. Lin,CY, Broström,A, Griffiths,MD, and Pakpour,AH. Investigating mediated effects of fear of COVID-19 and COVID-19 misunderstanding in the association between problematic social media use, psychological distress, and insomnia. Internet Interv. (2020) 21:100345. doi: 10.1016/j.invent.2020.100345 

 23. Sujarwoto,SRAM, and Yumarni,T. Social media addiction and mental health among university students during the COVID-19 pandemic in Indonesia. Int J Ment Heal Addict. (2023) 21:96–110. doi: 10.1007/s11469-021-00582-3 

 24. Cheng,C, Wang,H-y, and Chan,L. Multiple forms of mass anxiety in coronavirus disease-2019 pandemic. J Affect Disord. (2021) 291:338–43. doi: 10.1016/j.jad.2021.05.034 

 25. Taylor,S, Landry,CA, Paluszek,MM, Fergus,TA, McKay,D, and Asmundson,GJ. Development and initial validation of the COVID stress scales. J Anxiety Disord. (2020) 72:102232. doi: 10.1016/j.janxdis.2020.102232 

 26. Taylor,S, Landry,CA, Paluszek,MM, Fergus,TA, McKay,D, and Asmundson,GJ. COVID stress syndrome: concept, structure, and correlates. Depress Anxiety. (2020) 37:706–14. doi: 10.1002/da.23071 

 27. Fitzpatrick,KM, Harris,C, and Drawve,G. Fear of COVID-19 and the mental health consequences in America. Psychol Trauma Theory Res Pract Policy. (2020) 12:S17–21. doi: 10.1037/tra0000924

 28. Fitzpatrick,KM, Harris,C, and Drawve,G. Living in the midst of fear: depressive symptomatology among US adults during the COVID-19 pandemic. Depress Anxiety. (2020) 37:957–64. doi: 10.1002/da.23080 

 29. Quadros,S, Garg,S, Ranjan,R, Vijayasarathi,G, and Mamun,MA. Fear of COVID 19 infection across different cohorts: a scoping review. Front Psych. (2021) 12:708430. doi: 10.3389/fpsyt.2021.708430 

 30. Cheng,C, and Lau,YC. Social media addiction during COVID-19-mandated physical distancing: relatedness needs as motives. Int J Environ Res Public Health. (2022) 19:4621. doi: 10.3390/ijerph19084621

 31. Brailovskaia,J, and Margraf,J. Addictive social media use during Covid-19 outbreak: validation of the Bergen social media addiction scale (BSMAS) and investigation of protective factors in nine countries. Curr Psychol. (2022):1–19. doi: 10.1007/s12144-022-03182-z [Epubh ahead of print].

 32. Moretta,T, Buodo,G, Santucci,VG, Chen,S, and Potenza,MN. Problematic social media use is statistically predicted by using social media for coping motives and by positive reinforcement processes in individuals with high COVID-19-related stress levels. J Psychiatr Res. (2023) 158:104–13. doi: 10.1016/j.jpsychires.2022.12.036 

 33. Montag,C, Sindermann,C, Rozgonjuk,D, Yang,S, Elhai,JD, and Yang,H. Investigating links between fear of COVID-19, neuroticism, social networks use disorder, and smartphone use disorder tendencies. Front Psychol. (2021) 12:682837. doi: 10.3389/fpsyg.2021.682837 

 34. Kayis,AR, Satici,B, Deniz,ME, Satici,SA, and Griffiths,MD. Fear of COVID-19, loneliness, smartphone addiction, and mental wellbeing among the Turkish general population: a serial mediation model. Behav Inform Technol. (2022) 41:2484–96. doi: 10.1080/0144929X.2021.1933181

 35. Clay,JM, and Parker,MO. Alcohol use and misuse during the COVID-19 pandemic: a potential public health crisis? Lancet Public Health. (2020) 5:e259. doi: 10.1016/S2468-2667(20)30088-8 

 36. Yazdi,K, Fuchs-Leitner,I, Rosenleitner,J, and Gerstgrasser,NW. Impact of the COVID-19 pandemic on patients with alcohol use disorder and associated risk factors for relapse. Front Psych. (2020) 11:620612. doi: 10.3389/fpsyt.2020.620612 

 37. Murthy,P, and Narasimha,VL. Effects of the COVID-19 pandemic and lockdown on alcohol use disorders and complications. Curr Opin Psychiatry. (2021) 34:376–85. doi: 10.1097/YCO.0000000000000720 

 38. Luk,JW, Stangl,BL, Gunawan,T, Schwandt,ML, Morris,JK, Axelowitz,JC , et al. Changes in alcohol-related behaviors and quality of life during the COVID-19 pandemic: impact of alcohol use disorder diagnosis and treatment history. J Clin Psychiatry. (2023) 84:43728. doi: 10.4088/JCP.22br14462

 39. Barbosa,C, Dowd,WN, Neuwahl,SJ, Rehm,J, Imtiaz,S, and Zarkin,GA. Modeling the impact of COVID-19 pandemic-driven increases in alcohol consumption on health outcomes and hospitalization costs in the United States. Addiction. (2023) 118:48–60. doi: 10.1111/add.16018 

 40. Acuff,SF, Strickland,JC, Tucker,JA, and Murphy,JG. Changes in alcohol use during COVID-19 and associations with contextual and individual difference variables: a systematic review and meta-analysis. Psychol Addict Behav. (2022) 36:1–19. doi: 10.1037/adb0000796 

 41. Bountress,KE, Cusack,SE, Conley,AH, Aggen,SH, Vassileva,J, Dick,DM , et al. Unpacking the impact of the COVID-19 pandemic: identifying structural domains. Eur J Psychotraumatol. (2021) 12:1932296. doi: 10.1080/20008198.2021.1932296 

 42. Mohr,CD, Umemoto,SK, Rounds,TW, Bouleh,P, and Arpin,SN. Drinking to cope in the COVID-19 era: an investigation among college students. J Stud Alcohol Drugs. (2021) 82:178–87. doi: 10.15288/jsad.2021.82.178 

 43. Rodriguez,LM, Litt,DM, and Stewart,SH. Drinking to cope with the pandemic: the unique associations of COVID-19-related perceived threat and psychological distress to drinking behaviors in American men and women. Addict Behav. (2020) 110:106532. doi: 10.1016/j.addbeh.2020.106532 

 44. Wardell,JD, Kempe,T, Rapinda,KK, Single,A, Bilevicius,E, Frohlich,JR , et al. Drinking to cope during COVID-19 pandemic: the role of external and internal factors in coping motive pathways to alcohol use, solitary drinking, and alcohol problems. Alcohol Clin Exp Res. (2020) 44:2073–83. doi: 10.1111/acer.14425 

 45. Koob,GF, Powell,P, and White,A. Addiction as a coping response: Hyperkatifeia, deaths of despair, and COVID-19. Am J Psychiatry. (2020) 177:1031–7. doi: 10.1176/appi.ajp.2020.20091375 

 46. Luk,JW, Stangl,BL, Schwandt,ML, Gunawan,T, Joseph,PV, Momenan,R , et al. A person-centered approach to capture health disparities and multidimensional impact of COVID-related stressors. Am Psychol. (2023) 78:321–32. doi: 10.1037/amp0001044 

 47. Hussong,AM, Jones,DJ, Stein,GL, Baucom,DH, and Boeding,S. An internalizing pathway to alcohol use and disorder. Psychol Addict Behav. (2011) 25:390–404. doi: 10.1037/a0024519 

 48. Agarwal,K, Luk,JW, Manza,P, McDuffie,C, To,L, Jaime-Lara,RB , et al. Chemosensory alterations and impact on quality of life in persistent alcohol drinkers. Alcohol Alcohol. (2023) 58:84–92. doi: 10.1093/alcalc/agac047 

 49. Alattar,L, Messel,M, and Rogofsky,D. An introduction to the understanding America study internet panel. Soc Sec Bull. (2018) 78:13.

 50. Ahorsu,DK, Lin,C-Y, Imani,V, Saffari,M, Griffiths,MD, and Pakpour,AH. The fear of COVID-19 scale: development and initial validation. Int J Ment Heal Addict. (2022) 20:1537–45. doi: 10.1007/s11469-020-00270-8 

 51. Alimoradi,Z, Lin,C-Y, Ullah,I, Griffiths,MD, and Pakpour,AH. Item response theory analysis of the fear of COVID-19 scale (FCV-19S): a systematic review. Psychol Res Behav Manag. (2022) 15:581–96. doi: 10.2147/PRBM.S350660 

 52. Stănculescu,E, and Griffiths,MD. Social media addiction profiles and their antecedents using latent profile analysis: the contribution of social anxiety, gender, and age. Telematics Inform. (2022) 74:101879. doi: 10.1016/j.tele.2022.101879

 53. Spitzer,RL, Kroenke,K, Williams,JB, and Löwe,B. A brief measure for assessing generalized anxiety disorder: the GAD-7. Arch Intern Med. (2006) 166:1092–7. doi: 10.1001/archinte.166.10.1092

 54. Kroenke,K, Spitzer,RL, and Williams,JB. The PHQ-9: validity of a brief depression severity measure. J Gen Intern Med. (2001) 16:606–13. doi: 10.1046/j.1525-1497.2001.016009606.x 

 55. Saunders,JB, Aasland,OG, Babor,TF, De la Fuente,JR, and Grant,M. Development of the alcohol use disorders identification test (AUDIT): WHO collaborative project on early detection of persons with harmful alcohol consumption-II. Addiction. (1993) 88:791–804. doi: 10.1111/j.1360-0443.1993.tb02093.x 

 56. First,MB. Structured clinical interview for the DSM (SCID). Encyclop Clin Psychol. (2014) 1–6. doi: 10.1002/9781118625392.wbecp351

 57. Luk,JW, Ramchandani,VA, Diazgranados,N, Schwandt,ML, Gunawan,T, George,DT , et al. Multidimensional quality of life across the spectrum of alcohol use behavior. Psychiatr Res Clin Pract. (2022) 4:92–101. doi: 10.1176/appi.prcp.20220023 

 58. Mac Kinnon,DP, Lockwood,CM, and Williams,J. Confidence limits for the indirect effect: distribution of the product and resampling methods. Multivar Behav Res. (2004) 39:99–128. doi: 10.1207/s15327906mbr3901_4 

 59. Cheng,C, Ebrahimi,OV, and Luk,JW. Heterogeneity of prevalence of social media addiction across multiple classification schemes: latent profile analysis. J Med Internet. (2022) 24:e27000. doi: 10.2196/27000

 60. Correa,T, Hinsley,AW, and De Zuniga,HG. Who interacts on the web?: the intersection of users’ personality and social media use. Comput Hum Behav. (2010) 26:247–53. doi: 10.1016/j.chb.2009.09.003

 61. Bowden-Green,T, Hinds,J, and Joinson,A. How is extraversion related to social media use? A literature review. Personal Individ Differ. (2020) 164:110040. doi: 10.1016/j.paid.2020.110040

 62. Parlak Sert,H, and Başkale,H. Students' increased time spent on social media, and their level of coronavirus anxiety during the pandemic predict increased social media addiction. Health Libr Rev. (2023) 40:262–74. doi: 10.1111/hir.12448 

 63. Boursier,V, Gioia,F, Musetti,A, and Schimmenti,A. Facing loneliness and anxiety during the COVID-19 isolation: the role of excessive social media use in a sample of Italian adults. Front Psych. (2020) 11:586222. doi: 10.3389/fpsyt.2020.586222 

 64. Zhao,N, and Zhou,G. COVID-19 stress and addictive social media use (SMU): mediating role of active use and social media flow. Front Psych. (2021) 12:635546. doi: 10.3389/fpsyt.2021.635546

 65. Ying,W, and Cheng,C. Public emotional and coping responses to the COVID-19 infodemic: a review and recommendations. Front Psych. (2021) 12:755938. doi: 10.3389/fpsyt.2021.755938 

 66. Cheng,C, Ebrahimi,OV, and Yc,L. Maladaptive coping with the infodemic and sleep disturbance in the COVID-19 pandemic. J Sleep Res. (2021) 30:e13235. doi: 10.1111/jsr.13235 

 67. Lac,A. COVID-19 stress (traumatic symptoms, compulsive checking, xenophobia, and Danger & Contamination) and alcohol use uniquely explain state alcohol cravings. J Psychopathol Behav Assess. (2023) 45:537–48. doi: 10.1007/s10862-023-10033-z 

 68. Cheng,C, Wang,H.-y, and Ebrahimi,OV. Adjustment to a “new normal:” coping flexibility and mental health issues during the COVID-19 pandemic. Frontiers in Psychiatry. (2021) 12:626197. doi: 10.3389/fpsyt.2021.626197



OPS/images/fpsyt-14-1268890-t002.jpg
Mediational pathways Effects (bias-corrected 95% confidence intervals)
Model 1
Fear of COVID-19— SMA — anxiety symptoms  Indirect 0.130 (0.048, 0.229)

Direct 0.182 (0.053, 0.306)

Overall total 0.312 (0.180, 0.440)

Fear of COVID-19— SMA — depressive symptoms 0.137 (0.049, 0.263)

Direct 0.081 (~0.067,0.226)
Overall total 0218 (0.092, 0.358)

Fear of COVID-19— SMA — problematic alcohol  Indirect 0.048 (~0.022,0.132)

e Direct 0.021 (~0.103, 0.151)
Overall total 0.069 (~0.047,0.191)

Model 24

Fear of COVID-19— SMA — anxiety symptoms — | SMA indirect 0.018 (~0.071,0.114)

problematic alcohol use Anxiety indirect 0.042 (0.006, 0.109)
SMA + anxiety indirect 0.030 (0.006, 0.083)
Total indirect 0.091 (0023, 0.185)
Direct —0.022 (~0.142,0.105)
Overall total 0.069 (~0.047,0.193)

Model 2B

Fear of COVID-19 — SMA — Depressive SMA Indirect 0,010 (~0.082, 0.099)

Symptoms — Problematic Aleohol Use Depression Indirect 0,023 (~0.015,0.083)

0.038 (0.010,0.100)

Total indirect 0.071(<0.004,0.171)
Direct ~0.002 (0.126,0.127)
Overall total 0.069 (<0047, 0.193)

In mediation analyses, polythetic scheme classified social media addiction (SMA) was treated as a binary variable and the models were estimated using the Weighted Least Square Mean and
Variance Adjusted (WLSMV) estimator. Standardized estimates of the indirect, direct, and overall total effects are presented. Significant effects are highlighted in bold.





OPS/images/fpsyt-14-1268890-g003.jpg
Model 1

Anxiety
» Symptoms
p&gc ymp
“_n“" r=0.753,
Q7 p<0.001
$=0.302,
Fear of p=0.001 | Social Media p=0.453, p <0.001 Depressive
COVID-19 Addiction Symptoms
r=0.255,
p=0.002
Problematic
Alcohol Use
Model 2A
$=0.302, $=0.430, B=0.232,
Fear of p=0.001 | gocial Media | P <0-001 Anxiety p=0.024 | proplematic
CovID-19 Addiction Symptoms Alcohol Use
Model 2B
$=0.302, B=0452, B=0.281,
Fear of p=0001 | socjal Media | P <0-001 Depressive p=0004 | proplematic
COVID-19 Addiction Symptoms Alcohol Use






OPS/images/fpsyt-14-1268890-t001.jpg
No social media addiction With social media
(n =217; 86.8%) addiction
3; 13.2%)

Mean SD SD t P

473 146 484 143 550 14.2 -3272  0.001

Frequency  Percent Frequency Percent Frequency Percent 57 P

Female 125 500 103 475 2 66.7 4224 0,040
Male 125 500 14 525 1 33

Race

White 132 528 115 530 17 515 1005 0.605
Black/African 79 316 70 323 9 273

Other 39 156 32 148 7 212

Ethnicity

Not Hispanic 221 884 192 885 29 879 2177 0337
Hispanic 20 80 16 74 4 121

Unknown 9 36 9 42 0 0

Household income

<$20,000 59 236 52 240 7 212 1703 0.636
$20,000-$74,999 76 304 64 25 12 364
$75,000-$149,999 67 268 57 263 10 303
$150,000 or more 48 192 a4 203 4 121

History of COVID-19 infection

No 183 732 159 733 2 727 0004 0.948
Yes 67 268 58 27 9 273

History of alcohol use disorder

No 170 680 149 68.7 21 636 0333 0.564
Yes 80 320 68 313 2 364





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Social media addiction as a mediator of the associations between fear of COVID-19, mental health symptoms, and problematic alcohol use



		1. Introduction



		1.1. Prevalence of social media addiction and public health relevance of associated outcomes



		1.2. Conceptualization of mediation model linking fear of COVID-19 to clinical outcomes



		1.3. Scope of the current study









		2. Methods



		2.1. Participants



		2.2. Measures



		2.2.1. Social engagement variables



		2.2.2. Fear of COVID-19



		2.2.3. Social media addiction



		2.2.4. Anxiety symptoms



		2.2.5. Depressive symptoms



		2.2.6. Problematic alcohol use



		2.2.7. History of AUD and COVID-19 infection









		2.3. Statistical analysis









		3. Results



		4. Discussion



		5. Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher’s note



		References



















OPS/images/fpsyt-14-1268890-g001.jpg
Social Engagement by Social Media Addiction Status

A. Spent Time On Social Media

*p < 0.001
4
6

g

3

=

5 4

-9

% 3

Q2
1
0

C. Phone/Video Call with Family/Friend

7.
6

% s

$ 5|

=

5 4

a

£

B
1

I No Social Media Addiction (86.8%)

B. Messaged or Emailed Family/Friend

**p =0.005
7
6
%
3
=
5 4
a
g 3
9
Q2
1
0
D. In-Person Interaction with Family/Friend
!
6
$s
3
=
54
a
23
&
[=]

~

I With Social Media Addiction (13.2%)





OPS/images/fpsyt-14-1268890-g002.jpg
Clinical Variables by Social Media Addiction Status

A. Fear of COVID-19

15 = p <0001 12

10 |

FCV-19S Score
GAD-7 Score

C. Depressive Symptoms

*** p <0.001

PHQ-9 Score
AUDIT Score

B. Anxiety Symptoms

p <0.001

D. Problematic Alcohol Use

I No Social Media Addiction (86.8%) Ml With Social Media Addiction (13.2%)





OPS/images/cover.jpg
’ frontiers | Frontiers in Psychiatry

Social media addiction as a
mediator of the associations
between fear of COVID-19, mental
health symptoms, and
problematic alcohol use












OPS/images/crossmark.jpg
(®) Check for updates







OPS/images/logo.jpg
’ frontiers ‘ Frontiers in Psychiatry






