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Abstract

:

Social media has become a valuable tool in providing an opportunity to stay in touch with one’s social networks, providing reassurance and practical advice to individuals to pre-empt panic and rumors in COVID-19. However, the implications of social media use on the everyday emotion (anxiety and depression) of users especially, international students, are not well understood. Thus, this study sought to examine the impact of social media use on the everyday emotion of international students in China during COVID-19. Using a structured online questionnaire based on modified questions from the generalized anxiety disorder 7 (GAD-7) and the Patient Health Questionnaire 9 (PHQ-9) and social media use instruments, data were collected from 480 participants. Of the total responses received, 474 were further analyzed employing the Partial Least Squares Path Modelling (PLS-PM). This study showed a significant positive relationship between social media use and everyday emotion (B = 0.34, 95% CI (0.26, 0.44)). Additionally, self-rated anxiety and depression associated with social media use among international students were generally mild (n = 249, 52.50% and n = 350, 73.80%, respectively). Moderating effects revealed that age and sex do not significantly moderate the relationship between social media use and everyday emotion in COVID-19. Given the nature of social media among international students, who are also prone to suffering from anxiety and depression associated with social media use, the positive effect of social media use and everyday emotion, especially in COVID-19, has important implications for international students’ education stakeholders. Thus, gaining a deeper understanding of this relationship could enable them to harness social media and use it as a valuable tool to overcome the social distancing constraints in COVID-19.
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1. Introduction


Since its emergence, social media has been instrumental in the everyday activities of individuals in various aspects of their lives, including personal communication, business development management, and networking.



In risk communication during health crises, the use of social media as a source of delivering and receiving health information alerts, conveying public opinions and attitudes on issues related to infectious diseases, public health, and behavioral medicine has, over the past decade, expanded tremendously [1,2,3]. Since the outbreak of COVID-19 in December 2019 [4], public health officials, institutions, and other governmental organizations have instituted widespread lockdowns and other rigorous and stringent measures to curtail the spread of the virus among their populations. These measures were targeted at discouraging large gatherings and encouraging citizens to stay at home as much as possible, eliminating an essential stress management tool: social support systems. Consequently, this situation has resulted in many people turning to and spending extra time on social media to maintain some semblance of social network systems and search for relevant information concerning the COVID-19 pandemic [5].



Among the popular groups of people familiar with social media is the youth, specifically, students studying abroad. Undoubtedly, international students use social media to socialize, educate, and constantly communicate with their families and friends [6]. Previous studies have further shown that the use of social media reduces barriers to group interactions and telecommunications among students [7,8], supports collaborative learning activities [9], encourages self-learning [10], and fosters students’ engagement and motivation [11]. In this era of the COVID-19 pandemic, the use of social media has particularly become very valuable in the lives of international students due to the several lockdown restrictions imposed by most school authorities in the bid to curtail the spread of the virus. Thus, most international students had no other option than to resort to social media, using it as a tool to stay connected with their families and social networks in their home countries and also access COVID-19-related information. This tends to make them heavier users of social media, the Internet, and other digital communication tools compared with the general population [12] and social media users in non-pandemic situations. In China, social media use has been found to mitigate the impact of mental health problems during COVID-19 and lockdowns by serving as a tool for maintaining social support during physical distancing and providing health information, telemedicine, and online psychological counseling [13,14].



Regardless of the enormous benefit derived from the use of social media, especially among international students in the hit of the pandemic, some studies have shown that spending extra hours on social media may pose behavioral threats of addiction, depression, and anxiety [15,16,17]. Studies have also shown the manifestation of mood swings, cognitive decline, adverse physical and emotional reactions, and interpersonal and psychological issues, to be consistent with symptoms of social media addiction [18,19]. One cannot underestimate that a global pandemic of such magnitude may trigger depression and anxiety among individuals [20]. This experience may even be worst among international students studying in a new environment miles away from home.



The study of Bontcheva et al., 2013, and Roth and Brönnimann, 2013, opined that, due to the incidence of information overload or misinformation in the use of social media, users might tend to have increased mental health problems [21,22]. Globally, studies focusing on students have identified a moderate to high prevalence of depression, anxiety, and stress among this population during non-pandemic situations. Escobar-Viera et al., 2018, revealed that high rates of passive social media use were significantly related to higher depression, whereas more active use was associated with lower levels of depression [23]. Similarly, Drouin et al., 2018, opined that individuals with high levels of anxiety or depression cited the use of social media as a source of stress [24]. That notwithstanding, as the use of social media continues to be an effective channel for communicating and networking with friends and families [25,26,27], people with stress or anxiety are likely to use social media at even greater rates. This is particularly true, especially at a time where lockdown restrictions prevent people from having face-to-face social interactions.



Despite the existence of a handful of these studies into the effect of social media use on users’ mental health, none of those studies have focused on the impact of social media use on the everyday emotions of international students in the COVID-19 pandemic. Thus, there is the need to examine the impact social media use has on the everyday emotion (anxiety and depression) of international students in COVID-19.




2. Theoretical Background


Anxiety is a physiological state consisting of cognitive, somatic, emotional, and behavioral components [28]. The combination of these states creates the feeling of fear, apprehension, or worry. Anxiety is usually followed by physical sensations such as nausea, heart palpitations, chest pain, shortness of breath, headache, and stomach aches. Recent studies have found anxiety and depression disorders to be the second leading cause of disability among psychiatric disorders, especially in adults [29]. This is especially true during the lockdown situations of COVID-19, where the various avenues for reducing stressors that cause anxiety and depression become limited or virtually non-existent, making social media the most available source of reducing stress.



Research into the impact of social media use on users has produced mixed results over the years. On the one hand, social media use has been found to increase self-esteem, improve general well-being, enhance social support, reducing anxiety and depression stressors, and provide overall life satisfaction [30,31,32,33,34,35,36]. Other contrary studies have found that concerns of addiction, spreading of negative emotions, rumors, misinformation, and fake news on social media, turn to act as significant stressors rather than “anti-stressors” for anxiety and depression [21,22]. Hence, there is the need to interrogate further the role social media use plays in reducing or increasing the anxiety and depression of users in health crises, such as in the case of COVID-19.



Over the years, several psychotherapy tools have been introduced to assess and treat generalized anxiety disorder (GAD) and depression among individuals. One of such tools is cognitive-behavioral therapy (CBT). Cognitive-behavioral therapy has over the years become the “go-to” tool for treating several conditions and disorders, including antisocial behaviors (such as lying and stealing), anxiety disorders, depression, eating disorders (such as binge eating, anorexia, and bulimia), and general stress. Several studies have also documented CBT use in treating sleep disorders such as insomnia, excessive daytime sleepiness, etc. [37,38,39]. CBT is used to alter thought patterns to change these behaviors and moods [40]. The CBT tool is based on the rationale that an individual’s negative feelings or actions arise from current distorted thoughts or beliefs, not necessarily emanating from one’s unconscious forces from the past [40]. Experts use the CBT tool for both cognitive and behavioral therapy. The cognitive domain primarily focuses on ones’ moods and thoughts, whereas the behavioral domain is centered on an individual’s behaviors and actions.



As previous studies have found the use of social media during COVID-19 to impact everyday emotion (anxiety and depression), this study categorizes these emotions into the physiological, cognitive, behavioral, and emotional domains, which are consistent with the CBT model. The decision to use the CBT model stems from the fact that it is combinatory. It combines cognitive and behavioral therapies and has strong empirical evidence for treating mood and anxiety disorders [41,42,43].



Though the CBT model is a treatment tool, it is essential to identify and categorize everyday emotions relating to social media use into the CBT categories. This will help determine whether or not social media use impacts the various domains of CBT, i.e., physiological, behavioral, cognitive, and emotional domains, differently. Therefore, this study uses CBT as an identification tool rather than a therapeutic tool.



Four key domains interact within the human environment: the physiological domain made up of one’s biology, genetics, physical, and physiological attributes, and the behavioral domain characterized by an individual’s action and behavior. The cognitive domain consists of thoughts, cognitions, beliefs, and self-talk, while the emotional domain is made up of one’s feelings, moods, and emotions. Because an individual’s thoughts, feelings, actions, and physiological characteristics are so closely intertwined, any effects or changes in any of these domains impact others. Hence, adopting a more holistic approach to examining the impact social media use has on all these domains and, consequently, users’ everyday emotion is essential [37].



An individual’s anxiety and depression are triggered by several factors acting as stressors. Studies have found demographic factors such as age and sex to correlate with social media use [44]. Previous studies have shown a moderating role of age on the relationship between social media use and everyday emotion [45,46,47]. According to Hardy et al., 2018, social media tends to help young adults to cope with stressors; thus, improving their mental health, as it provides the channel for them to actively contribute content and avoid social isolation, which is not the case with those in their mid-30′s and 40′s [44]. Therefore, it is essential to evaluate whether age can predict the everyday emotion of international students who use social media.



Furthermore, sex has also been found to be crucial in the study of social media use and everyday emotion. For instance, studies have found a high combined use of social media and information technology to be associated with an increased risk of prolonged stress and symptoms of depression among women [48,49]. Other researchers have also found sex to moderate the relationships between stress and social support to physical health in college students [50,51]. Seeing that one’s sex is crucial to how they use and inadvertently handle anxiety and depression emanating from social media use, it is imperative to assess the role sex plays in the mix between social media use (SMU) and everyday emotion (EE) in COVID-19. Thus, to achieve the objective of this study, the following hypotheses were posited:



Hypothesis 1 (H1).

International students’ social media use has a significantly positive effect on their everyday emotions in COVID-19.





Hypothesis 2a (H2a).

Age has a significantly positive effect on international students’ everyday emotions in COVID-19.





Hypothesis 2b (H2b).

Age significantly moderates the relationship between international students’ social media use and their everyday emotion in COVID-19, such that the higher the age of a user, the weaker the relationship.





Hypothesis 3a (H3a).

Sex (Male/Female) has a significant effect on international students’ everyday emotions in COVID-19.





Hypothesis 3b (H3b).

Sex significantly moderates the relationship between international students’ social media use and their everyday emotion in COVID-19, such that the differences in the category of sex weaken the relationship between social media use and everyday emotions.





The model in Figure 1 below is a representation of what this study seeks to explore.




3. Methods and Methodology


3.1. Instrument Design and Distribution


A structured online questionnaire consisting of questions adapted and modified from the General Anxiety Disorder-7 (GAD-7) instrument [52,53] and Patient Health Questionnaire (PHQ-9) [54], categorized into the four cognitive behavior therapy domains—physiological, behavioral, cognitive, and emotional domains—, together with social media use and demographic questions were used to collect data from respondents.



The questionnaire was developed in English using SurveyHero (http://www.surveyhero.com (accessed on 27 January 2020)), an online survey content management portal, setting restrictions such that respondents could answer the questions only once.



The questionnaire was divided into two sections; the first section contained an introduction stating the objective of the survey and the eligibility criteria for participating in the study, and the demographic information explicitly. The second portion included questions adapted from existing literature relating to the different constructs, as presented in the conceptual model in Figure 1, using a 5-point Likert scale. Table 1 below shows the questionnaire composition as it was adapted from literature sources (see Appendix A for actual questionnaire used to collect data for the study).



Respondents were informed about the research procedure, the voluntariness of their participation, privacy, and an option to opt-out of the survey at will at any point in time.



The questionnaire was distributed on various social media platforms; WeChat, Facebook, WhatsApp, and other relevant social media platforms.




3.2. Methods


3.2.1. Sample


The respondents were international students who were studying in universities and colleges in various cities of China. The data were collected from January 2020 to May 2020.



A priori sample size calculator for structural equation model was used to compute the sample size required [56] for the study. The number of observed and latent variables in the model was set to 4 and 10, the anticipated effect size and the desired probability set at 0.3 and 0.05, respectively, using statistical power levels of 0.8. The calculator returned 137 as the minimum sample size required to detect the specified effect and 288 as the minimum sample size required given the structural complexity of the model.



Of the total 480 responses received, six were excluded due to either substantially incomplete responses or missing values. A total of 474 responses were used for further analysis. For statistical analysis such as structural equation modeling (SEM), a sample size of 200 is considered to be fair and 300 as good [57,58,59,60]. Hence, the sample size of 474 meets these requirements and was significant enough to obtain robust results after analysis.




3.2.2. Data Analysis


Data from questionnaires were exported from the online survey content management portal into Microsoft excel for cleaning and imported into IBM SPSS Statistics version 23 and Intellectus Statistics online software for statistical analysis. The data analysis included descriptive and partial least squares path modeling (PLS-PM model) analysis.



Cronbach’s alpha was used to test the reliability of the various constructs using the guidelines suggested by George and Mallery, 2018, where >0.9 is excellent, >0.8 is good, >0.7 is acceptable, >0.6 is questionable, >0.5 is poor, and ≤0.5 is unacceptable [61].



The PLS-PM model was assessed by evaluating the validity of the measurement model and the structural model. After model validation, the regressions of the PLS-PM were analyzed.



The measurement model (outer model) was assessed by examining the unidimensionality, loadings, communalities, and cross-loadings of the indicator variables. Bootstrapping was also used to check the significance of each loading.



Unidimensionality of Indicators. For reflective indicators, the latent construct must be positively correlated with each indicator. If the latent variable increases in value, then each indicator should also increase. Sanchez (2013) defines this as the unidimensionality of indicators [62]. Cronbach’s alpha (α) and Dillon-Goldstein’s rho (ρ) were calculated to evaluate the unidimensionality of indicators. Unidimensionality of indicators could be assumed if Cronbach’s alpha and Dillon-Goldstein’s rho had large values (α ≥ 0.7 and ρ ≥ 0.7).



Factor Loadings and Communality. The factor loadings and communalities were examined for the reflective indicators to identify indicators with weak loadings for the latent variables. The variability in each indicator should explain at least 50% of its latent variable construct (|loading| ≥ 0.707; communality ≥ 0.50) [62,63,64]. Otherwise, it is identified as a weak loading.



Cross-Loadings. The cross-loadings were also examined for the reflective indicators to assess the validity of the model. A cross-loading occurs when an indicator has a higher absolute loading on a different latent variable than the one to which it is assigned [62,64,65].



Bootstrapping. Bootstrapping was performed with 500 resamples. The loadings were assessed for the reflective indicators, and the weights were examined for formative indicators. Significance was determined using 95% confidence intervals for the given parameter estimates, which were calculated based on an alpha value of 0.05 [62,63,64].



The structural or inner model was assessed by examining the R2-values for each endogenous variable, the average variance extracted (AVE) for each latent variable with reflective indicators, and the goodness of fit (GoF) index for the model. Bootstrapping was also used to determine the reliability of the inner model.



R2-values. The R2-values were calculated for each endogenous variable to determine if the relationships among the latent variables were appropriate. Each endogenous variable should have an R2-values ≥ 0.20 [62].



Average Variance Extracted. The average variance extracted for each construct was calculated to verify whether each latent variable had a strong relationship with its reflective indicators. Each latent variable should have an AVE ≥ 0.50, which suggests that 50% or more of the variance for the indicators is explained by its latent variable [62,63,64]. AVE is only assessed for reflective variables.



Goodness of Fit. The GoF index was used to assess the predictive power of the PLS-PM. The GoF index was calculated by computing the geometric mean of the average R2-values and average commonality for each latent variable. Values greater than 0.90 are considered a good model fit, while a GoF index less than 0.90 and greater than 0.70 is an acceptable model fit [62,63]. A model with poor predictive power is indicated by a GoF index less than or equal to 0.70.



Bootstrapped Regression Paths. Bootstrapping was performed with 500 resamples. The regression coefficients were evaluated using 95% confidence intervals to determine the significance of the regression paths using an alpha value of 0.05 [62,63,64].



Bootstrapped Moderating Effects. Bootstrapping was performed with 500 resamples. Moderation was evaluated using the two-stage approach to create each interaction term from the latent variable scores [62]. The moderating effects were assessed using the significance of each interaction term with 95% confidence intervals.






4. Results


4.1. Sample Demographic Characteristics


The demographic distribution of the respondents is presented in Table 2. The most frequently observed age category was 24 to 30 (n = 154, 32.50%). The majority of the respondents were pursuing their bachelor’s degree (n = 229, 48.30%) at the time of this study. The majority of respondents were residents in Zhenjiang (n = 209, 44.10%), while the most frequently observed category of sex was Male (n = 278, 58.60%). Furthermore, the most frequently observed category for the number of years resident in China was two years (n = 182, 38.40%). Finally, the result showed that the most frequently observed category for nationality was Ghana, with a total number of respondents (n = 94, 19.80%).




4.2. Reported Anxiety and Depression Levels


The overall anxiety and depression ratings of social media users in COVID-19 as assessed using the GAD-7 and PHQ-9 measuring instruments are presented in Table 3. The most reported anxiety level was MILD (n = 249, 52.50%), while the most reported level of depression was also MILD (n = 350, 73.80%).




4.3. Reliability Test for the Scales Used to Assess the Impact of Social Media on Everyday Emotions


A Cronbach alpha coefficient was calculated for the various scales used to assess the impact of social media on everyday emotion, consisting of GAD-7, PHQ-9, and social media use.



The items for the GAD-7, PHQ-9, and social media use scales had Cronbach’s alpha coefficients of 0.85, 0.76, and 0.79, respectively, indicating an excellent internal reliability compared to other studies [54,66]. Table 4 presents the results of the reliability analysis and the item-total statistics.




4.4. Partial Least Squares Path Modeling


A partial least squares path modeling (PLS-PM) analysis was conducted to determine whether the latent variables, social media use, everyday emotion, sex, and age, adequately described the data. The goal of PLS-PM is to describe the network of variables and their relationships accurately. The PLS-PM model diagram can be seen in Figure 2.



4.4.1. Measurement Model Summary


Unidimensionality of Indicators. All latent variables exhibited unidimensionality, indicating the relationships between the latent variables and indicators were appropriate for PLS-PM. The unidimensionality assumption did not apply to latent variables with only one indicator variable. The Cronbach’s alpha and Dillon-Goldstein’s rho statistics are presented in Table 5.



Factor Loadings and Communality. Table 6 presents the loadings and communalities for the measurement model. There were no reflective indicators with weak loadings, indicating that each reflective indicator explained a significant portion of the variance in its latent construct.



Cross-Loadings. Table 7 shows results obtained for cross-loadings. There were no cross-loadings for reflective indicators in the model, suggesting the specified latent variable structure was appropriate for the data.



Bootstrapping. Each reflective manifest variable had a significant loading, suggesting that its latent variable explains a substantial portion of each reflective indicator. Since there were no formative indicators, the bootstrapped weights were not examined. Table 8 shows the results for the bootstrapped loadings.




4.4.2. Summary of the Structural Model


The table of the inner model summary is presented in Table 9, and the inner model node diagram is shown in Figure 3.



R2-values. Table 9 shows the R2-values for the endogenous latent variable; emotion was 0.14, which is considered a weak explanatory power [62].



Average Variance Extracted. As presented in Table 9, results of AVE values show that there were no latent variables with a low AVE, indicating that each latent variable accounted for a significant portion of the indicator’s variance.



Goodness of Fit. The GoF index, GoF = 0.31, indicates that the model had a poor model fit and poor prediction ability.



Bootstrapped Regression Paths. Social media use significantly predicted everyday emotion, B = 0.34, 95% CI (0.26, 0.44). Age was also found to significantly predict everyday emotion, B = 0.12, 95% CI (0.03, 0.21). Additionally, there was a statistically significantly relationship between the category of sex and everyday emotion (B = 0.12, 95% CI (0.04, 0.21)). Thus, hypotheses H1, H2a, and H3a were supported. Table 10 shows the regression results for the inner model with bootstrapping.



Bootstrapped Moderating Effects. Regarding the moderating effects, this study found that sex and age did not significantly moderate the effect social media use had on everyday emotion (B = −0.03, 95% CI (−0.12, 0.06), B = −0.04, 95% CI (−0.15, 0.08)), respectively; thus, not satisfying H2b and H3b. Table 10 shows the inner model results, which include any moderating effects.






5. Discussion


This study aimed to evaluate the impact of social media use on everyday emotion (anxiety and depression) of international students during the outbreak of the COVID-19 pandemic. The study found a significant positive impact of social media use on everyday emotions of international students, as shown in Table 10. This finding was consistent with other studies that have examined the effect of social media use on anxiety and depression [11,67,68].



Studies on the effect of social media use on anxiety and depression have had, over the years, reported mixed results. While some studies have shown that social media provides benefits such as enabling individuals to express their thoughts and feelings and receive social support [26,69,70], others have also demonstrated a relationship between social media use and health problems [15,16,17].



At a critical time such as this, when quarantining and social distancing are becoming the norm in several parts of the world [17,71], social media has become a valuable tool for harnessing information to increase the mobilization drive of communities to follow quarantine procedures. Social media has helped decrease fears and uncertainty and enhance public trust in public health measures. According to Ni et al., 2020, social media use in COVID-19 can be a tool to overcome the social distancing constraints during quarantine and provide mental health support resources and solidarity with those persons in a lockdown situation [14,72]. Social media offers a platform for international students to consistently stay in touch with their families and friends and other social interactions as a means of building social support systems and alleviate depression and anxiety [73].



The use of social media among international students may have presented students with the opportunity to provide reassurance and practical advice within their social networks to pre-empt panic and rumors [72]; hence, improving their anxiety and depression significantly. Studies have shown that social media use can facilitate forming connections among marginalized and stigmatized individuals because of health conditions such as anxiety and depression [73].



Conversations on social media present a unique opportunity to promote the awareness of COVID-19, its symptoms, and the possible effects of institutional decisions such as quarantine measures and the development of COVID-19 vaccines. This information keeps international students informed; thus, reducing the stressors and fears caused by COVID-19. Studies on information use and social media use have shown that a lack of information in crucial times could increase tension, causing anxiety and depression [74]. Additionally, the downward trend in the overall epidemic curve of COVID-19 in China suggests the broadcast of critical information on social media, aimed at promoting hand washing, mask-wearing, and care-seeking with high frequency through multiple channels [75] may have significantly contributed to the overall effect of social media use among international students.



This study found a significantly positive correlation between all the constructs; behavioral domain, physiological domain, cognitive domain, and emotional domain of international students. These findings are consistent with previous studies [31,76,77] that have examined the relationship between these constructs.



Sex and age were introduced into the model to test their moderating effect on the relationship between social media use and everyday emotion (anxiety and depression) during the COVID-19 pandemic. The two categories of sex and the ages of social media users did not significantly moderate the relationship between social media use and everyday emotions, contrary to other studies [50,51]. It is possible that, because in the peak of the pandemic, social media users across the categories of sex and ages had access to a similar form of information on their social media platforms. Furthermore, it appeared that users might have been thinking of the same issues, i.e., COVID-19-related information and issues; thus, the overall effects of sex and age on the everyday emotions of international students were not significant.



Finally, actual reported levels of anxiety and depression associated with social media use among international students in COVID-19 were generally not severe. Users reported predominantly mild levels of stress assessed with GAD-7 and depression assessed with PHQ-9, as shown in Table 3.




6. Conclusions


This study found social media use during the COVID-19 pandemic to positively impact international students’ everyday emotions. This finding contradicts other studies that have found excessive use of social media to negatively impact users’ behaviors, especially among young people and “mobile-borns.” The study emphasized the immerse use of social media among international students to curb the adverse effect of everyday emotions, which seems to be a significant mental health threat among students. Based on the findings of this current study, it is suggested that stakeholders continue to implement programs such as online mental health consultations, counseling programs, and public health education campaigns for maintaining social support and enhancing public trust in public health measures. The continuation of these programs will help consolidate the gains made in pre-empting and eliminating anxiety and depression associated with social media use among international students.



Furthermore, it is also imperative for international students to avail themselves to access these existing programs and other ones that stakeholders roll out in the future to safeguard their holistic well-being in COVID-19. Finally, to the best of our knowledge, this is the first study on international students’ everyday emotions and social media use in the era of the COVID-19 pandemic. We also believe that these results are highly representative of, and generalizable to, the population of international students in China, owing to the standardized procedures of data collection and findings established.




7. Limitations and Future Study


This study had three main limitations which could be addressed in future research. First, the study focused solely on the impact of social media use on international students’ everyday emotions during the pandemic. However, understanding the influence of social media use on everyday emotion in non-pandemic situations will be extremely useful. Such studies will help determine whether there are differences in the magnitude of the impact of social media use on everyday emotion in the two situations. Second, this study could not ascertain whether or not the relationship between social media use and everyday life among international students and Chinese students is similar. Future research should compare a sample of international students with a similar sample of Chinese students to see whether there are any parallels in the influence of social media use on everyday emotion between these two groups. Lastly, “mobile-borns” are perceived to be at a high risk of addiction due to their excessive exposure to social media in the pre-pandemic period. This exposure may have enabled them to develop defense mechanisms to cope with social media-related anxiety and depression in the pandemic. However, this current study did not explore this dynamic. Thus, future studies may consider exploring this dynamic further.
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Appendix A. Questionnaire




	
Modified GAD-7




	

	
Never

	
Rarely

	
Sometimes

	
Frequently

	
Always




	
Do you feel nervous, anxious, or on edge whenever you receive a rumor or update of situations regarding the outbreak of COVID-19 on your social media platforms?

	

	

	

	

	




	

	
No

	
Yes, but not often

	
Yes, sometimes

	
Yes, frequently

	
Yes, all the time




	
Do you worry or are often unable to stop or control your worrying whenever you receive an alert, a rumor, or an update of situations regarding the outbreak of COVID-19 on your social media platforms?

	

	

	

	

	




	

	
No, never

	
Yes, but rarely

	
Yes, sometimes

	
Yes, often

	
Yes, all the time




	
Do you worry too much about different things whenever you see an update of situations regarding the outbreak of COVID-19 on your social media platforms?

	

	

	

	

	




	

	
No, never

	
Yes, but rarely

	
Yes, sometimes

	
Yes, often

	
Yes, all the time




	
Do you have trouble relaxing whenever you are on social media and you see an update of situations regarding the outbreak of COVID-19?

	

	

	

	

	




	

	
No, never

	
Yes, but not often

	
Yes, sometimes

	
Yes, often

	
Yes, always




	
When you are on a particular social media platform where there’s no update on COVID-19, do you feel so restless that it becomes hard for you to sit still or find yourself leaving that platform to other ones to see if there are updates regarding COVID-19, just in case?

	

	

	

	

	




	

	
No, never

	
Yes, but rarely

	
Yes, sometimes

	
Yes, often

	
Yes, all the time




	
Do you become easily annoyed or irritated after receiving updates of situations regarding the outbreak of COVID-19 on social media?

	

	

	

	

	




	

	
No, never

	
Yes, but not often

	
Yes, sometimes

	
Yes, often

	
Yes, always




	
Do you feel afraid as if something awful might happen whenever you are on your social media platform since the outbreak of COVID-19?

	

	

	

	

	




	

	
Never

	
Rarely

	
Sometimes

	
Often

	
All the time




	
How often are you nervous when using social media since the outbreak of COVID-19?

	

	

	

	

	




	
Modified PHQ-9




	

	
No, never

	
Yes, but rarely

	
Yes, sometimes

	
Yes, often

	
Yes, all the time




	
Do you lose interest or lose pleasure in doing general chores or things whenever you receive updates regarding the outbreak of COVID-19 on your social media platforms?

	

	

	

	

	




	

	
No, never

	
Yes, but rarely

	
Yes, sometimes

	
Yes, often

	
Yes, all the time




	
Do you feel down, depressed or hopeless when someone posts any new articles or rumors concerning COVID-19 on a social media platform you are on?

	

	

	

	

	




	

	
No, never

	
Yes, but rarely

	
Yes, sometimes

	
Yes, often

	
Yes, all the time




	
Do you have trouble falling asleep, staying asleep, or sleeping too much after someone posts new articles or rumors concerning COVID-19 on a social media platform you are on?

	

	

	

	

	




	

	
Never

	
Rarely

	
Sometimes

	
Often

	
All the time




	
Do you feel tired or having little energy or overwhelmed after reading new articles or rumors concerning COVID-19 on a social media platform you are on?

	

	

	

	

	




	

	
No, never

	
Yes, once in a while

	
Yes, sometimes

	
Yes, often

	
Yes, all the time




	
Do you have a poor appetite or find yourself overeating after reading new articles or rumors concerning COVID-19 on a social media platform you are on?

	

	

	

	

	




	

	
No, never

	
Yes, but not often

	
Yes, sometimes

	
Yes, often

	
Yes, always




	
Have you been feeling bad about yourself or that you’re a failure or have let yourself or your family down after reading new articles or rumors concerning COVID-19 on a social media platform you are on?

	

	

	

	

	




	

	
No, never

	
Yes, but not often

	
Yes, sometimes

	
Yes, often

	
Yes, always




	
Do you have trouble concentrating on things, such as reading the newspaper or watching television after reading new articles or rumors concerning COVID-19 on a social media platform you are on?

	

	

	

	

	




	

	
No, never

	
Yes, but not often

	
Yes, sometimes

	
Yes, often

	
Yes, always




	
Do you find yourself moving or speaking so slowly that other people could have noticed? Or, do you find yourself being so fidgety or restless that you have been moving around a lot more than usual when you read new articles or rumors concerning COVID-19 on a social media platform you are on?

	

	

	

	

	




	

	
Never

	
Rarely

	
Sometimes

	
Often

	
Always




	
Do thoughts that you would be better off dead or of hurting yourself in some way come into your cognition when you read new articles or rumors concerning COVID-19 on a social media platform you are on?

	

	

	

	

	




	
Social Media Use




	

	
Strongly disagree

	
Disagree

	
Neither agree nor disagree

	
Agree

	
Strongly agree




	
I keep reading/watching social media content relating to COVID-19 to forget about personal problems

	

	

	

	

	




	

	
Strongly disagree

	
Disagree

	
Neither agree nor disagree

	
Agree

	
Strongly agree




	
I have tried to limit my usage of social media to search for content relating to COVID-19 without success

	

	

	

	

	




	

	
Strongly disagree

	
Disagree

	
Neither agree nor disagree

	
Agree

	
Strongly agree




	
I become restless or troubled if I am prohibited from using social media to search for health information on COVID-19

	

	

	

	

	




	

	
Strongly disagree

	
Disagree

	
Neither agree nor disagree

	
Agree

	
Strongly agree




	
I have used social media to search for health information relating to COVID-19 so much that it has had a negative impact on my life.

	

	

	

	

	




	
Miscellaneous




	

	
No

	
Yes, but only three times

	
Yes, a few more times than twice

	
Yes, many more times than twice

	
Yes, so many times I’ve lost count




	
Have you been to your doctor or the emergency department at the hospital or spoken to a friend about how anxious you are whenever you receive a rumor or update of situations regarding the outbreak of COVID-19 on your social media platforms more than twice?

	

	

	

	

	




	

	
Not useful

	
Less useful

	
Neither useful nor useless

	
Useful

	
Very useful




	
How would you rate the usefulness of social media platforms in epidemic situations

	

	

	

	

	









References


	



Dol, J.; Tutelman, P.R.; Chambers, C.T.; Barwick, M.; Drake, E.K.; Parker, J.A.; Parker, R.; Benchimol, E.I.; George, R.B.; Witteman, H.O. Health researchers’ use of social media: Scoping review. J. Med. Internet Res. 2019, 21, e13687. [Google Scholar] [CrossRef]

	



El-Awaisi, A.; O’Carroll, V.; Koraysh, S.; Koummich, S.; Huber, M. Perceptions of who is in the healthcare team? A content analysis of social media posts during COVID-19 pandemic. J. Interprof. Care 2020, 34, 622–632. [Google Scholar] [CrossRef] [PubMed]

	



Sinnenberg, L.; DiSilvestro, C.L.; Mancheno, C.; Dailey, K.; Tufts, C.; Buttenheim, A.M.; Barg, F.; Ungar, L.; Schwartz, H.; Brown, D.; et al. Twitter as a potential data source for cardiovascular disease research. JAMA Cardiol. 2016, 1, 1032–1036. [Google Scholar] [CrossRef] [PubMed]

	



Lu, R.; Zhao, X.; Li, J.; Niu, P.; Yang, B.; Wu, H.; Wang, W.; Song, H.; Huang, B.; Zhu, N.; et al. Genomic characterisation and epidemiology of 2019 novel coronavirus: Implications for virus origins and receptor binding. Lancet 2020, 395, 565–574. [Google Scholar] [CrossRef]

	



Merchant, R.M.; Lurie, N. Social media and emergency preparedness in response to novel coronavirus. JAMA 2020, 323, 2011. [Google Scholar] [CrossRef]

	



Rita, C.; Jordi, O.; Josep, M.M. Social networks and performance in distributed learning communities. J. Educ. Technol. Soc. 2012, 15, 296–304. Available online: http://www.jstor.org/stable/jeductechsoci.15.4.296 (accessed on 27 October 2020).

	



Azizi, S.M.; Soroush, A.; Khatony, A. The relationship between social networking addiction and academic performance in Iranian students of medical sciences: A cross-sectional study. BMC Psychol. 2019, 7, 1–8. [Google Scholar] [CrossRef]

	



Madaiah, M.; Seshaiyengar, C.; Suresh, P.; Munipapanna, S.; Sonnappa, S. Study to assess the effects of social networking sites on medical college students. Int. J. Community Med. Public Health 2016, 3, 1204–1208. [Google Scholar] [CrossRef]

	



Al-Dhanhani, A.; Mizouni, R.; Otrok, H.; Al-Rubaie, A. Analysis of collaborative learning in social network sites used in education. Soc. Netw. Anal. Min. 2015, 5, 1–18. [Google Scholar] [CrossRef]

	



Keleş, E.; Demirel, P. Using facebook in formal education as a social network. In Proceedings of the 5th International Computer & Instructional Technologies Symposium, Elâzığ, Turkey, 22–24 September 2011. [Google Scholar]

	



Hamid, S.; Hamid, S.; Waycott, J.; Chang, S.; Kurnia, S. Appropriating online social networking (osn) activities for higher education: Two Malaysian cases. In Proceedings of the ASCILITE 2011 Changing Demands, Changing Directions, Hobart, Australia, 4–7 December 2011; pp. 526–538. [Google Scholar]

	



Seo, H.; Harn, R.-W.; Ebrahim, H.; Aldana, J. International students’ social media use and social adjustment. First Monday 2016, 21. [Google Scholar] [CrossRef]

	



Liu, S.; Yang, L.; Zhang, C.; Xiang, Y.-T.; Liu, Z.; Hu, S.; Zhang, B. Online mental health services in China during the COVID-19 outbreak. Lancet Psychiatry 2020, 7, e17–e18. [Google Scholar] [CrossRef]

	



Ni, M.Y.; Yang, L.; Leung, C.M.C.; Li, N.; Yao, X.I.; Wang, Y.; Leung, G.M.; Cowling, B.J.; Liao, Q. Mental health, risk factors, and social media use during the COVID-19 epidemic and cordon sanitaire among the community and health professionals in Wuhan, China: Cross-sectional survey. JMIR Ment. Health 2020, 7, e19009. [Google Scholar] [CrossRef] [PubMed]

	



Fung, I.C.-H.; Tse, Z.T.H.; Cheung, C.-N.; Miu, A.S.; Fu, K.-W. Ebola and the social media. Lancet 2014, 384, 2207. [Google Scholar] [CrossRef]

	



Kramer, A.D.I.; Guillory, J.E.; Hancock, J.T. Experimental evidence of massive-scale emotional contagion through social networks. Proc. Natl. Acad. Sci. USA 2014, 111, 8788–8790. [Google Scholar] [CrossRef] [PubMed]

	



Depoux, A.; Martin, S.; Karafillakis, E.; Preet, R.; Wilder-Smith, A.; Larson, H. The pandemic of social media panic travels faster than the COVID-19 outbreak. J. Travel Med. 2020, 27. [Google Scholar] [CrossRef]

	



Balakrishnan, V.; Shamim, A. Malaysian Facebookers: Motives and addictive behaviours unraveled. Comput. Hum. Behav. 2013, 29, 1342–1349. [Google Scholar] [CrossRef]

	



Hou, Y.; Xiong, D.; Jiang, T.; Song, L.; Wang, Q. Social media addiction: Its impact, mediation, and intervention. Cyberpsychol. J. Psychosoc. Res. Cyberspace 2019, 13. [Google Scholar] [CrossRef]

	



Hobfoll, S.E.; Spielberger, C.D.; Breznitz, S.; Figley, C.; Folkman, S.; Lepper-Green, B.; Meichenbaum, D.; Milgram, N.A.; Sandler, I.; Sarason, I.; et al. War-related stress: Addressing the stress of war and other traumatic events. Am. Psychol. 1991, 46, 848–855. [Google Scholar] [CrossRef]

	



Bontcheva, K.; Gorrell, G.; Wessels, B. Social media and information overload: Survey results. arXiv 2020, arXiv:1306.0813. [Google Scholar]

	



Roth, F.; Brönnimann, G. Using the Internet for Public Risk Communication; Risk and Resilience Reports; ETH Zurich, The Center for Security Studies: Zurich, Switzerland, 2013. [Google Scholar]

	



Escobar-Viera, C.G.; Shensa, A.; Bowman, N.D.; Sidani, J.E.; Knight, J.; James, A.E.; Primack, B.A. Passive and active social media use and depressive symptoms among United States adults. Cyberpsychol. Behav. Soc. Netw. 2018, 21, 437–443. [Google Scholar] [CrossRef]

	



Drouin, M.; Reining, L.; Flanagan, M.; Carpenter, M.; Toscos, T. College students in distress: Can social media be a source of social support? Coll. Stud. J. 2018, 52, 494–504. [Google Scholar]

	



Beiter, R.; Nash, R.; McCrady, M.; Rhoades, D.; Linscomb, M.; Clarahan, M.; Sammut, S. The prevalence and correlates of depression, anxiety, and stress in a sample of college students. J. Affect. Disord. 2015, 173, 90–96. [Google Scholar] [CrossRef]

	



Lenhart, A.; Smith, A.; Anderson, M.; Duggan, M.; Perrin, A. Teens, Technology and Friendships; Pew Research Center: Washington, DC, USA, 2015. [Google Scholar]

	



McDaniel, B.; Coyne, S.M.; Holmes, E.K. New mothers and media use: Associations Between blogging, social networking, and maternal well-being. Matern. Child Health J. 2012, 16, 1509–1517. [Google Scholar] [CrossRef]

	



Seligman, M.E.P.; Walker, E.F.; Rosenhan, D.L. Abnormal Psychology, 4th ed.; W.W. Norton & Company, Inc.: New York, NY, USA, 1999. [Google Scholar]

	



Vannucci, A.; Flannery, K.M.; Ohannessian, C.M. Social media use and anxiety in emerging adults. J. Affect. Disord. 2017, 207, 163–166. [Google Scholar] [CrossRef] [PubMed]

	



Best, P.; Manktelow, R.; Taylor, B. Online communication, social media and adolescent wellbeing: A systematic narrative review. Child. Youth Serv. Rev. 2014, 41, 27–36. [Google Scholar] [CrossRef]

	



Kim, J.; Lee, J.-E.R. The Facebook paths to happiness: Effects of the number of Facebook Friends and self-presentation on subjective well-being. Cyberpsychol. Behav. Soc. Netw. 2011, 14, 359–364. [Google Scholar] [CrossRef]

	



Liu, C.-Y.; Yu, C.-P. Can Facebook use induce well-being? Cyberpsychol. Behav. Soc. Netw. 2013, 16, 674–678. [Google Scholar] [CrossRef] [PubMed]

	



Bender, J.L.; Jimenez-Marroquin, M.-C.; Jadad, A.R. Seeking support on Facebook: A content analysis of breast cancer groups. J. Med. Internet Res. 2011, 13, e16. [Google Scholar] [CrossRef] [PubMed]

	



Nabi, R.L.; Prestin, A.; So, J. Facebook friends with (health) benefits? Exploring social network site use and perceptions of social support, stress, and well-being. Cyberpsychol. Behav. Soc. Netw. 2013, 16, 721–727. [Google Scholar] [CrossRef] [PubMed]

	



Valenzuela, S.; Park, N.; Kee, K.F. Is there social capital in a social network site? Facebook use and college students’ life satisfaction, trust, and participation. J. Comput. Commun. 2009, 14, 875–901. [Google Scholar] [CrossRef]

	



Troncone, A.; Cascella, C.; Chianese, A.; Iafusco, D. Using computerized text analysis to assess communication within an Italian type 1 diabetes Facebook group. Health Psychol. Open 2015, 2. [Google Scholar] [CrossRef]

	



Asarnow, L.D.; Manber, R. Cognitive behavioral therapy for insomnia in depression. Sleep Med. Clin. 2019, 14, 177–184. [Google Scholar] [CrossRef]

	



Van der Zweerde, T.; Bisdounis, L.; Kyle, S.D.; Lancee, J.; van Straten, A. Cognitive behavioral therapy for insomnia: A meta-analysis of long-term effects in controlled studies. Sleep Med. Rev. 2019, 48, 101208. [Google Scholar] [CrossRef] [PubMed]

	



Papadopoulos, D.; Sosso, F.E.; Khoury, T.; Surani, S.R. Sleep disturbances are mediators between socioeconomic status and health: A scoping review. Int. J. Ment. Health Addict. 2020, 1–25. [Google Scholar] [CrossRef]

	



Holland, K. Cognitive-Behavioral Therapy for Depression. Available online: https://www.healthline.com/health/depression/cognitive-behavioral-therapy (accessed on 23 November 2020).

	



DeRubeis, R.J.; Crits-Christoph, P. Empirically supported individual and group psychological treatments for adult mental disorders. J. Consult. Clin. Psychol. 1998, 66, 37–52. [Google Scholar] [CrossRef]

	



Chambless, D.L.; Ollendick, T.H. Empirically supported psychological interventions: Controversies and evidence. Annu. Rev. Psychol. 2001, 52, 685–716. [Google Scholar] [CrossRef] [PubMed]

	



Cully, J.A.; Teten, A.L. A Therapist’s Guide to Brief Cognitive Behavioral Therapy; South Central MIRECC, Department of Veterans Affairs: Houston, TX, USA, 2008. [Google Scholar]

	



Hardy, B.W.; Castonguay, J. The moderating role of age in the relationship between social media use and mental well-being: An analysis of the 2016 General Social Survey. Comput. Hum. Behav. 2018, 85, 282–290. [Google Scholar] [CrossRef]

	



Kawachi, I.; Berkman, L.F. Social ties and mental health. J. Urban Health 2001, 78, 458–467. [Google Scholar] [CrossRef] [PubMed]

	



Dye, J. Meet generation c: Creatively connecting through content-generation c is the” you” in youtube, the” my” in myspace, and the” i” in ipod. They’re you (and me), and they’re shaking up the way people. EContent-Digit. Content Strateg. Resour. 2007, 30, 38–43. [Google Scholar]

	



Milner, A.; Krnjacki, L.; LaMontagne, A.D. Age and gender differences in the influence of social support on mental health: A longitudinal fixed-effects analysis using 13 annual waves of the HILDA cohort. Public Health 2016, 140, 172–178. [Google Scholar] [CrossRef]

	



Thomée, S.; Eklöf, M.; Gustafsson, E.; Nilsson, R.; Hagberg, M. Prevalence of perceived stress, symptoms of depression and sleep disturbances in relation to information and communication technology (ICT) use among young adults—An explorative prospective study. Comput. Hum. Behav. 2007, 23, 1300–1321. [Google Scholar] [CrossRef]

	



Caldwell, R.A.; Pearson, J.L.; Chin, R.J. Stress-moderating effects: Social support in the context of gender and locus of control. Pers. Soc. Psychol. Bull. 1987, 13, 5–17. [Google Scholar] [CrossRef]

	



Ormsby, H.; Owen, A.L.; Bhogal, M.S. A brief report on the associations amongst social media use, gender, and body esteem in a uk student sample. Curr. Psychol. 2019, 38, 303–307. [Google Scholar] [CrossRef]

	



Wohlgemuth, E.; Betz, N.E. Gender as a moderator of the relationships of stress and social support to physical health in college students. J. Couns. Psychol. 1991, 38, 367–374. [Google Scholar] [CrossRef]

	



Kroenke, K.; Spitzer, R.L.; Williams, J.B.; Monahan, P.O.; Löwe, B. Anxiety disorders in primary care: Prevalence, impairment, comorbidity, and detection. Ann. Intern. Med. 2007, 146, 317–325. [Google Scholar] [CrossRef] [PubMed]

	



Swinson, R.P. The GAD-7 scale was accurate for diagnosing generalised anxiety disorder. Evid. Based Med. 2006, 11, 184. [Google Scholar] [CrossRef]

	



Kroenke, K.; Spitzer, R.L.; Williams, J.B. The PHQ-9: Validity of a brief depression severity measure. J. Gen. Intern. Med. 2001, 16, 606–613. [Google Scholar] [CrossRef] [PubMed]

	



Andreassen, C.S.; Torsheim, T.; Brunborg, G.; Pallesen, S. Development of a Facebook addiction scale. Psychol. Rep. 2012, 110, 501–517. [Google Scholar] [CrossRef]

	



Soper, D.S. A-Priori Sample Size Calculator for Structural Equation Models [Software]. Available online: http://www.danielsoper.com/statcalc (accessed on 4 April 2017).

	



Kline, R.B. Principles and Practice of Structural Equation Modeling, 4th ed.; Guilford Press: New York, NY, USA, 2016. [Google Scholar]

	



Hoelter, J.W. The analysis of covariance structures: Goodness-of-fit indices. Sociol. Methods Res. 1983, 11, 325–344. [Google Scholar] [CrossRef]

	



Roscoe, J.T. Fundamental Research Statistics for the Behavioral Sciences, 2nd ed.; International Series in Decision Processes; Holt, Rinehart and Winston: New York, NY, USA, 1975. [Google Scholar]

	



Dai, B.; Larnyo, E.; Tetteh, E.A.; Aboagye, A.K.; Ibn Musah, A.-A. Factors Affecting caregivers’ acceptance of the use of wearable devices by patients with dementia: An extension of the unified theory of acceptance and use of technology model. Am. J. Alzheimers Dis. Other Dement. 2019, 35. [Google Scholar] [CrossRef] [PubMed]

	



George, D.; Mallery, P. Cluster analysis. In IBM SPSS Statistics 25 Step by Step; Routledge: Abingdon, UK, 2018; pp. 285–298. [Google Scholar]

	



Sanchez, G. PLS Path Modeling with R; Trowchez Editions: Berkeley, CA, USA, 2013. [Google Scholar]

	



Chin, W.W. How to write up and report PLS analyses. In Handbook of Partial Least Squares: Concepts, Methods and Applications; Esposito Vinzi, V., Chin, W.W., Henseler, J., Wang, H., Eds.; Springer: New York, NY, USA, 2010. [Google Scholar]

	



Henseler, J.; Ringle, C.M.; Sinkovics, R.R. The use of partial least squares path modeling in international marketing. In New Challenges to International Marketing; Emerald Group Publishing Limited: Bingley, UK, 2009. [Google Scholar]

	



Henseler, J.; Ringle, C.M.; Sarstedt, M. A new criterion for assessing discriminant validity in variance-based structural equation modeling. J. Acad. Market. Sci. 2015, 43, 115–135. [Google Scholar] [CrossRef]

	



Spitzer, R.L.; Kroenke, K.; Williams, J.B.W.; Löwe, B. A brief measure for assessing generalized anxiety disorder: The GAD-7. Arch. Intern. Med. 2006, 166, 1092–1097. [Google Scholar] [CrossRef]

	



Kross, E.; Verduyn, P.; Demiralp, E.; Park, J.; Lee, D.S.; Lin, N.; Shablack, H.; Jonides, J.; Ybarra, O. Facebook use predicts declines in subjective well-being in young adults. PLoS ONE 2013, 8, e69841. [Google Scholar] [CrossRef]

	



Muench, F.; Hayes, M.; Kuerbis, A.; Shao, S. The independent relationship between trouble controlling Facebook use, time spent on the site and distress. J. Behav. Addict. 2015, 4, 163–169. [Google Scholar] [CrossRef]

	



Deters, F.G.; Mehl, M.R. Does posting facebook status updates increase or decrease loneliness? An online social networking experiment. Soc. Psychol. Personal. Sci. 2013, 4, 579–586. [Google Scholar] [CrossRef]

	



Keles, B.; McCrae, N.; Grealish, A. A systematic review: The influence of social media on depression, anxiety and psychological distress in adolescents. Int. J. Adolesc. Youth 2020, 25, 79–93. [Google Scholar] [CrossRef]

	



Wilder-Smith, A.; Freedman, D.O. Isolation, quarantine, social distancing and community containment: Pivotal role for old-style public health measures in the novel coronavirus (2019-nCoV) outbreak. J. Travel Med. 2020, 27. [Google Scholar] [CrossRef] [PubMed]

	



Karatsoli, M.; Nathanail, E. Examining gender differences of social media use for activity planning and travel choices. Eur. Transp. Res. Rev. 2020, 12, 44. [Google Scholar] [CrossRef]

	



Thapa, R.; Subedi, S. Social media and depression. J. Psychiatr. Assoc. Nepal 2018, 7, 1–4. [Google Scholar] [CrossRef]

	



Boyd, B.A. Examining the relationship between stress and lack of social support in mothers of children with autism. Focus Autism Other Dev. Disabil. 2002, 17, 208–215. [Google Scholar] [CrossRef]

	



TNCPERE Team. The epidemiological characteristics of an outbreak of 2019 novel coronavirus diseases (covid-19)—China, 2020. China CDC Weekly 2020, 2, 113–122. [Google Scholar] [CrossRef]

	



Clayton, R.; Leshner, G.; Almond, A. The extended iSelf: The impact of iPhone separation on cognition, emotion, and physiology. J. Comput. Commun. 2015, 20, 119–135. [Google Scholar] [CrossRef]

	



Spielberger, C.D. Stress and Anxiety; Taylor & Francis: Abingdon, UK, 1985. [Google Scholar]








[image: Healthcare 09 01011 g001 550] 





Figure 1. Model of SMU-EE. 






Figure 1. Model of SMU-EE.
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Figure 2. Node diagram for the SMU-EE model with loadings shown. 
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Figure 3. Inner node diagram for the SMU-EE model. 
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Table 1. Measurement instruments.






Table 1. Measurement instruments.





	
Constructs

	
# of GAD-7 Questions

	
Notations

	
# of PHQ-9 Questions

	
Notations

	
Literature Sources






	
Physiological Domain (PHY)

	
2

	
PHY1-PHY2

	
1

	
PHY3

	
[53,54]




	
Emotional Domain (EM)

	
3

	
EM1-EM3

	
5

	
EM4-EM8

	
[53,54]




	
Behavioral Domain (BEH)

	
1

	
BEH1

	
-

	
-

	
[53,54]




	
Cognitive Domain (COG)

	
1

	
COG1

	
3

	
COG2-COG4

	
[53,54]




	
Social Media Use Construct




	
Construct

	
# of Questions

	
Notations

	
Literature Sources




	
Social Media Use (SOC)

	
4

	
SOC1-SOC4

	
[55]
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Table 2. Socio-demographic characteristics of respondents.






Table 2. Socio-demographic characteristics of respondents.





	
Variable

	
N

	
%

	

	






	
Age

	

	

	
Median

	
Std. Deviation




	
18 to 23

	
167

	
35.20

	
24

	
6.21




	
24 to 30

	
154

	
32.50




	
31 to 36

	
112

	
23.60




	
37 to 42

	
41

	
8.61




	
Sex

	

	

	

	




	
Female

	
196

	
41.40

	

	




	
Male

	
278

	
58.60

	

	




	
Marital Status

	

	

	

	




	
Married

	
111

	
23.40

	

	




	
Single

	
355

	
74.90

	

	




	
Divorced

	
8

	
1.70

	

	




	
Level of Education

	

	

	

	




	
Diploma

	
16

	
3.40

	

	




	
Bachelor’s degree

	
229

	
48.30

	

	




	
Master’s degree

	
155

	
32.70

	

	




	
Doctorate

	
74

	
15.60

	

	




	
City of Residence in China

	

	

	

	




	
Beijing

	
25

	
5.30

	

	




	
Nanjing

	
55

	
11.60

	

	




	
Shanghai

	
53

	
11.20

	

	




	
Suzhou

	
31

	
6.50

	

	




	
Wuhan

	
35

	
7.40

	

	




	
Zhenjiang

	
209

	
44.10

	

	




	
Others *

	
66

	
13.90

	

	




	
Years Resident in China

	

	

	
Median

	
Std. Deviation




	
1 year and below

	
41

	
8.60

	
3

	
1.26




	
2 year

	
182

	
38.40




	
3 years

	
96

	
20.30




	
4 years

	
73

	
15.40




	
5 years and above

	
82

	
17.30




	
Nationality

	

	

	

	




	
Bangladesh

	
33

	
7.00

	

	




	
Cameroon

	
30

	
6.30

	

	




	
Cote D’Ivoire

	
26

	
5.50

	

	




	
Ethiopia

	
24

	
5.10

	

	




	
Ghana

	
94

	
19.80

	

	




	
India

	
70

	
14.80

	

	




	
Jamaica

	
25

	
5.30

	

	




	
Nigeria

	
42

	
8.90

	

	




	
Pakistan

	
41

	
8.60

	

	




	
United States of America (USA)

	
35

	
7.40

	

	




	
Zimbabwe

	
29

	
6.10

	

	




	
Others **

	
25

	
5.30

	

	








Note. Due to rounding errors, percentages may not equal 100%; others *: Cities with less than 20 respondents (i.e., Chengdu, Guangzhou, Hangzhou, Shenzhen, and Yangzhou); others **: Countries with less than 20 respondents (i.e., Germany and Italy).
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Table 3. Self-reported anxiety and depression levels of social media users in COVID-19.






Table 3. Self-reported anxiety and depression levels of social media users in COVID-19.





	GAD-7 Scale
	n
	Percentage



	Very Mild
	133
	28.10



	Mild
	249
	52.50



	Moderate
	88
	18.60



	Moderately Severe
	4
	0.80



	PHQ-9 Scale
	n
	Percentage



	Very Mild
	13
	2.70



	Mild
	350
	73.80



	Moderate
	105
	22.20



	Moderately Severe
	6
	1.30
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Table 4. Reliability table for everyday emotions scale and social media use items.






Table 4. Reliability table for everyday emotions scale and social media use items.





	
Scale

	
No. of Items

	
α

	
α Based on Standardized Items






	
GAD-7

	
7

	
0.85

	
0.85




	
PHQ-9

	
9

	
0.76

	
0.79




	
Social Media Use

	
4

	
0.79

	
0.79




	

	
Items

	
Scale Mean if Item Deleted

	
Scale Variance if Item Deleted

	
Corrected Item-Total

Correlation

	
Squared Multiple Correlation

	
α if Item Deleted




	
GAD-7

	
PHY1

	
10.51

	
17.78

	
0.52

	
0.33

	
0.84




	
PHY2

	
9.96

	
16.23

	
0.59

	
0.42

	
0.83




	
BEH1

	
10.30

	
16.24

	
0.63

	
0.46

	
0.83




	
COG1

	
10.55

	
17.36

	
0.57

	
0.42

	
0.84




	
EM1

	
10.23

	
16.21

	
0.65

	
0.45

	
0.83




	
EM2

	
10.08

	
15.91

	
0.65

	
0.48

	
0.82




	
EM3

	
10.28

	
16.19

	
0.67

	
0.48

	
0.82




	
PHQ-9

	
EM4

	
16.01

	
20.20

	
0.65

	
0.49

	
0.72




	
EM5

	
15.73

	
20.14

	
0.49

	
0.30

	
0.74




	
EM6

	
15.55

	
19.25

	
0.62

	
0.44

	
0.71




	
EM7

	
15.66

	
19.74

	
0.63

	
0.44

	
0.71




	
EM8

	
15.96

	
21.15

	
0.41

	
0.23

	
0.75




	
COG2

	
15.67

	
19.25

	
0.68

	
0.52

	
0.71




	
COG3

	
16.10

	
20.61

	
0.64

	
0.51

	
0.72




	
COG4

	
15.81

	
20.89

	
0.46

	
0.25

	
0.74




	
PHY3

	
13.86

	
27.31

	
−0.24

	
0.09

	
0.85




	
SMU

	
SOC1

	
6.35

	
7.32

	
0.59

	
0.34

	
0.75




	
SOC2

	
6.39

	
7.33

	
0.62

	
0.39

	
0.73




	
SOC3

	
6.27

	
6.98

	
0.58

	
0.34

	
0.75




	
SOC4

	
6.38

	
7.04

	
0.62

	
0.38

	
0.73
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Table 5. Unidimensionality of indicators for each latent construct.






Table 5. Unidimensionality of indicators for each latent construct.





	Construct
	Indicator Type
	Number of Items
	α
	ρ





	Social Media Use
	Reflective
	4
	0.79
	0.86



	Everyday Emotion
	Reflective
	4
	0.89
	0.93



	Sex
	Reflective
	1
	--
	--



	Age
	Reflective
	1
	--
	--







Note: unidimensionality does not apply to formative indicators or latent variables with only one indicator variable.
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Table 6. Outer model summary table for the PLS-PM model.






Table 6. Outer model summary table for the PLS-PM model.





	
Indicator

	
Construct

	
Weight

	
Loading

	
Communality






	
SOC1

	
Social Media Use

	
0.35

	
0.79

	
0.63




	
SOC2

	
0.28

	
0.77

	
0.60




	
SOC3

	
0.25

	
0.73

	
0.54




	
SOC4

	
0.39

	
0.83

	
0.69




	
Physiological Domain

	
Everyday Emotion

	
0.25

	
0.87

	
0.75




	
Emotional Domain

	
0.29

	
0.90

	
0.81




	
Behavioral Domain

	
0.29

	
0.89

	
0.80




	
Cognitive Domain

	
0.33

	
0.82

	
0.67




	
Gen

	
Sex

	
1.00

	
1.00

	
1.00




	
Age1

	
Age

	
1.00

	
1.00

	
1.00
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Table 7. Loadings and cross-loadings for the outer model.
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	Indicator
	Social Media Use
	Everyday Emotion
	Sex
	Age





	SOC1
	0.79
	0.29
	0.03
	0.01



	SOC2
	0.77
	0.23
	−0.01
	−0.07



	SOC3
	0.73
	0.21
	0.05
	−0.11



	SOC4
	0.83
	0.32
	−0.00
	−0.03



	Physiological Domain
	0.35
	0.87
	0.07
	−0.02



	Emotional Domain
	0.27
	0.90
	0.10
	0.10



	Behavioral Domain
	0.32
	0.89
	0.09
	0.03



	Cognitive Domain
	0.26
	0.82
	0.11
	0.14



	Sex
	0.02
	0.11
	1.00
	−0.21



	Age
	−0.05
	0.08
	−0.21
	1.00







Note: the bolded items are the specified loadings for each indicator.
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Table 8. Bootstrap results for the loadings of each indicator.






Table 8. Bootstrap results for the loadings of each indicator.





	Path
	Original
	M
	SE
	95% CI





	Social Media Use → SOC1
	0.79
	0.79
	0.03
	(0.73, 0.85)



	Social Media Use → SOC2
	0.77
	0.77
	0.03
	(0.70, 0.83)



	Social Media Use → SOC3
	0.73
	0.73
	0.04
	(0.65, 0.80)



	Social Media Use → SOC4
	0.83
	0.83
	0.02
	(0.78, 0.87)



	Everyday Emotion → Physiological Domain
	0.87
	0.87
	0.02
	(0.84, 0.91)



	Everyday Emotion → Emotional Domain
	0.90
	0.90
	0.01
	(0.88, 0.92)



	Everyday Emotion → Behavioral Domain
	0.89
	0.89
	0.01
	(0.86, 0.92)



	Everyday Emotion → Cognitive Domain
	0.82
	0.81
	0.03
	(0.73, 0.85)



	Gen → Sex
	1.00
	1.00
	0.00
	(1.00, 1.00)



	Age1 → Age
	1.00
	1.00
	0.00
	(1.00, 1.00)







Note: estimates based on 500 samples.
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Table 9. Structural model summary.






Table 9. Structural model summary.





	Construct
	Type
	R2
	AVE





	Social Media Use
	Exogenous
	--
	0.61



	Everyday Emotion
	Endogenous
	0.14
	0.76



	Sex
	Exogenous
	--
	1.00



	Age
	Exogenous
	--
	1.00







Note: for constructs with formative factors, AVE was not assessed; R2 was not calculated for exogenous variables.
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Table 10. Bootstrap results for the inner model regression paths.
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	Path
	Original B
	M
	SE
	95% CI





	Sex → Everyday Emotion
	0.12
	0.12
	0.04
	(0.04, 0.21)



	Age → Everyday Emotion
	0.12
	0.12
	0.04
	(0.03, 0.21)



	Social Media Use → Everyday Emotion
	0.34
	0.34
	0.05
	(0.26, 0.44)



	Social Media Use: Gen → Everyday Emotion
	−0.03
	−0.03
	0.05
	(−0.12, 0.06)



	Social Media Use: Age1 → Everyday Emotion
	−0.04
	−0.04
	0.06
	(−0.15, 0.08)







Note: ‘:’ indicates an interaction term; estimates based on 500 samples.
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