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Stay Home, Drink at Home? A Daily Diary Study on College Students’ Alcohol and Social Media Use During the COVID-19 Pandemic
[bookmark: _Hlk74210520]Background: COVID-19 and measures to contain it may have impacted college students’ behavior, including their drinking behavior. Students’ drinking may have decreased—for example, due to the closure of bars—but problematic drinking may have increased—for example, due to (solitary) drinking at home. Another behavior that has increased due to COVID-19 and the accompanying social isolation is students’ social networking site (SNS) use. This is worrisome because students’ SNS use has been shown to increase their alcohol use. Nevertheless, little research has investigated these behaviors and the possible link between them during a lockdown. Therefore, this study aimed to examine (1) whether students engaged in drinking during a lockdown, (2) whether they displayed their drinking behavior on SNSs, and (3) whether exposure to and posting of alcohol-related content was linked to their daily alcohol use.
Methods: 337 college students (Mage = 20.63 years, SDage = 1.55 years; 50.3% male) participated in a two-week daily diary study. Descriptive statistical analyses and generalized linear mixed modeling (GLMM) were deployed.
Results: Descriptive analysis results showed that during the week, students’ drinking occurred with friends in dormitories, while in the weekend, this behavior shifted to drinking with friends and parents at home. Moreover, students were exposed to mostly visual and textual alcohol postings on SNSs. Furthermore, GLMM revealed associations between exposure to alcohol postings, sharing of alcohol postings, and students’ probability of drinking on the same day. 
Conclusion: This study provides important insights into students’ alcohol use and its underlying mechanisms during health crises. 
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[bookmark: _Hlk67406137]Stay Home, Drink at Home? A Daily Diary Study on College Students’ Alcohol and Social Media Use During the COVID-19 Pandemic
Coronavirus disease 2019 (COVID-19) has seriously disrupted the everyday lives of millions of people (Capone et al., 2020; Kim & Laurence, 2020). National and international measures taken to contain the spread of the virus, ranging from quarantines to total lockdowns, have weighed heavily on peoples’ emotional and physical states (Kim & Laurence, 2020; Pfefferbaum & North, 2020). 
Specifically for college students, the COVID-19 crisis and associated measures may have had serious consequences on their behavior, including their drinking behavior. Students often experience a strong need to belong and connect with others (White & Jackson, 2004). An important tool for fostering these social connections, especially for students, seems to be the use of alcohol (Brown & Murphy, 2020). Particularly, students engage in social drinking practices, usually in bars or campus facilities, because it assists in the challenging aspect of fitting in with the group (Grüne et al., 2017; Keough et al., 2018). Given the social nature of students’ alcohol use, public health measures to reduce the spread of the disease may have directly (e.g., closure of drinking establishments) and even indirectly (e.g., social isolation) decreased students’ alcohol use (Brown & Murphy, 2020).
[bookmark: _Hlk74138678]However, more problematic drinking behaviors may have occurred as well. First, students’ social drinking may have shifted to the more private environments (e.g., dormitories) due to home confinement strategies. This is problematic because evidence suggests that social control is lacking in these more private environments, which increases the likelihood of excessive alcohol use (Clapp et al., 2006; Paschall & Saltz, 2007). Second, to cope with this challenging situation, social drinking may have turned into solitary drinking (Cooper, 1994; Merrill et al., 2014). This, in turn, has been linked to lasting alcohol problems in previous studies (Corbin et al., 2020; Keough et al., 2018). As such, the viral containment measures may have also increased the probability of more problematic drinking. However, little research has investigated students’ drinking behaviors during the COVID-19 pandemic. Therefore, the first aim of this study was to gain a deeper insight into whether students still participated in drinking events during the pandemic. Specifically, the study addressed the following research question:
RQ1: Do students engage in drinking during a lockdown and, if so, what are the characteristics of this behavior?
An important tool that may have further facilitated students’ alcohol use during the pandemic is the use of social networking sites (SNSs) (Boyle et al., 2016; Geusens & Beullens, 2017). SNSs are frequently used to share an idealized virtual identity with peers. This identity is often a reflection of students’ lifestyles and associated behaviors, including drinking behaviors (Atkinson et al., 2015; Rodriguez et al., 2016). Research has indicated, for instance, that students frequently use SNSs to display their social drinking activities, ranging from visual (e.g., drinks with friends) to textual alcohol-related content (e.g., party invitations) (Boyle et al., 2017; Jensen et al., 2018). However, as mentioned above, these social drinking activities may have diminished or shifted to more private environments due to viral containment measures. It is therefore uncertain whether students still share alcohol-related content on SNSs at times when going out and gathering are prohibited. Hence, the second aim of our research was to examine whether and how students reported on drinking occasions on SNSs during a lockdown. Accordingly, the study addressed the following research question:
RQ2: To what extent do students post visual and textual alcohol-related content on SNSs during a lockdown?
It is important to gain a better understanding of alcohol-related postings on SNSs because viewing and sharing such content have been shown to predict students’ real-life alcohol use (Boyle et al., 2016; Geusens & Beullens, 2017; Mesman et al., 2020; Miller et al., 2014) through changes in attitudes and norms. More specifically, based on social norms theory (Perkins & Berkowitz, 1986), research has shown that exposure to peers’ alcohol-related postings on SNSs can shape individuals’ perceptions of alcohol norms, which may eventually result in behavioral changes to comply with these norms (Chung & Rimal, 2016; Miller et al., 2014). Moreover, individuals’ SNS behaviors may affect their drinking behaviors. Geusens and Beullens (2017), for instance, showed that when individuals post alcohol-related messages on SNSs, this may affect their alcohol consumption through a change in attitudes. It has also been argued that this association between SNS use and alcohol consumption is most likely a transactional one (Geusens & Beullens, 2020; Tucker et al., 2013): Posting and viewing alcohol-related messages online may predict real-life drinking, and drinking events may lead to posting new alcohol-related messages. 
Even though a substantial body of research has explored the association between alcohol-related postings on SNSs and students’ alcohol use, most relevant studies have been cross-sectional (Beullens & Vandenbosch, 2016; Jensen et al., 2018). Retrospective investigations of these behaviors at one-time points may have resulted in measurement biases, since students’ alcohol and SNS use may vary from day to day. Moreover, little research has investigated the daily association between the two behaviors. Although some longitudinal research, for instance, has predicted alcohol consumption over longer periods (e.g., one year) (Boyle et al., 2016; Geusens & Beullens, 2017), few studies have explored the daily dynamics between the two behaviors. Therefore, it remains unclear whether this is a short- or long-term effect. However, especially in times of social isolation, during which SNSs are used daily to bridge physical distances (Nabity-Grover et al., 2020), it is important to gain better knowledge of the daily link between students’ alcohol-related SNS use and alcohol use.
Therefore, our study adds to this line of research by conducting a daily diary study to examine the daily relationship between posting and viewing alcohol-related content on SNSs and the probability of alcohol use. Accordingly, the following hypotheses were formulated: 
[bookmark: _Hlk77063961]H1: Exposure to visual and textual alcohol-related postings on SNSs is associated with students’ alcohol use on the same day.
H2: Sharing visual and textual alcohol-related content on SNSs is associated with students’ alcohol use on the same day.
This study thus attempted to gain an in-depth understanding of students’ alcohol and SNS use and, more specifically, of the possible link between the two during the COVID-19 pandemic. This investigation can provide important insights into the persistence of students’ alcohol use and its underlying mechanisms during health crises. 
Method
Participants 
[bookmark: _Hlk74137897]This study was part of the broader Social Media AdoleScents alcoHol (SMASH) project consisting of multiple studies on the association between SNS use and alcohol consumption among young individuals (adolescents and emerging adults). This particular study was conducted during a lockdown (October 26–November 8, 2020) in XXXX (Country). During the time of data collection, only essential stores (e.g., food stores, pharmacies, and bakeries) remained open, whereas campus, entertainment facilities and nonessential stores (e.g., bars, restaurants, sports facilities, movie theater, and clothes stores) were closed. Moreover, severe social restrictions were imposed, ranging from inviting a maximum of one person to homes to meeting with a maximum of four people outside. Additionally, a curfew was imposed daily from 12 a.m. to 5 a.m. 
[bookmark: _Hlk74139748]In total, 337 college students (Mage = 20.63 years, SDage = 1.55 years), 50.3% of whom were male, participated in the study. Most participants were undergraduate students and attended professional bachelor’s programs (22.2%) or academic bachelor’s programs (37.3%), followed by graduate students enrolled in master’s programs (33.3%), or PhD programs (7.2%). Among the participants, 73.1% lived in dormitories, and most (81.4%) were not associated with a fraternity/sorority. 
The participant recruitment method was similar to that used by Geusens et al. (2020). Respondents were recruited through 32 university students participating in a research seminar. Each of these students was asked to recruit approximately 10 respondents aged between 18 and 25 years. The students were recruited mostly via email, Facebook, or personal contact. Potential respondents who agreed to participate were contacted by the recruiting seminar students and were fully informed of the practicalities of the daily diary study and confidentiality and anonymity safeguards. All participants provided informed consent online before the start of the study. The study was approved by the university’s ethics committee. 
Procedure 
Methods of previous studies (e.g., Beyens et al., 2020) and guidelines developed by Roekel et al. (2019) were used to design this study. Phase one consisted of an online background survey (15 minutes) that collected participants’ demographic information and alcohol-related SNS use. 
[bookmark: _Hlk77860452]One week after the completion of this survey, the participants were enrolled in the actual daily diary study. A Qualtrics link to a questionnaire consisting of 28 items related to the participants’ daily alcohol and SNS use was sent to the participants’ smartphones every day at 9 a.m. for 14 consecutive days. Ideally, this would result in 14 assessments per participant. To maximize compliance, the participants were required to respond to the questionnaire by the end of each day (12 a.m.). Furthermore, participants not responding to the questionnaire received alerting and motivating messages from research assistants throughout the day. Moreover, participants who failed to respond for a few days received messages motivating them to rejoin the study. On the last day, the participants additionally received a posttest that measured their overall experience of the study. Afterward, participants were thanked for their participation. All participants had the chance to win gift cards worth five euros if they agreed to participate in a lottery. Both the background survey questionnaire and the daily questionnaires were pretested to ensure that all items were clear. 
Measurements
Background Survey
In the background survey, the participants were mainly asked to provide demographic information (age, gender, education level, years of education, living situation, and fraternity/sorority membership) and information on their alcohol consumption (regular alcohol use, glasses of alcoholic drinks consumed on drinking occasions, and binge drinking in the previous 12 months).
Daily Alcohol Consumption and Context
[bookmark: _Hlk77066193]Alcohol consumption was measured using slightly modified items of the Alcohol Use Disorders Identification Test (AUDIT) (Saunders et al., 1993). First, the participants were asked, “Have you consumed alcohol in the past 24 hours?” (0 = no/1 = yes), followed by a question about how many glasses they drank, rated from 1 (1–2 glasses) to 6 (more than 10 glasses). They were then asked to specify with whom they drank. The possible answers were alone, alone but digitally connected to others, with best friends, with dormitory mates, with peers (e.g., friends to whom you are not so closely connected), with parents, with family, and with others. All responses were considered mutually exclusive. For example, “parents” referred only to the mother and father, whereas “family” referred to other family members, such as siblings and cousins. This was specified by adding examples after each item and participants were instructed to select the category which they perceived to be the most applicable at that moment. Finally, the participants were also asked to select the most applicable answer to where the drinking event took place: in own dormitory, at home, in friends’ dormitory, in friends’ home, at a [coronaproof] party, somewhere outside, and other. Although some answer categories may seem odd to an international readership, they make sense in the country where the study was conducted and were clear to the participants. For instance, in XXXX (Country blinded for review), most students live in dormitories during the week and visit their parents’ homes from Friday afternoon until Sunday evening. The parents’ home is usually referred to as “home”. “Somewhere outside” referred to places in nature, such as parks, and a “coronaproof party” referred to a party at which all COVID-19-related practices were followed (e.g., restricting the number of attendees, physical distancing). 
Exposure to and Sharing of Alcohol-Related Content
 To collect information on viewing and posting alcohol-related content on SNSs, the participants were asked, “How many photos/stories/videos showing alcohol have you viewed/posted in the past 24 hours?” To aid the participants, examples such as “a table with alcoholic beverages on it” or “a picture of you with friends having a drink” were provided. This item was rated on a 5-point Likert scale ranging from 0 (none) to 5 (a lot) for content that the participants viewed and from 0 (none) to 6 (more than 10) for content that they posted themselves. The answers to the two questions differed because it was assumed that the participants could estimate the number of their own postings more accurately than that of others’. These questions were followed by questions regarding where they had viewed or shared the relevant content. The answers included Facebook (story, wall, private chat, or group chat), Instagram (story, best friend story, feed, or chat), Snapchat (story, closed story, chat, or snap), and WhatsApp (private chat, group chat). These questions were also repeated for text messages referring to alcohol (e.g., “How many text messages referring to alcohol have you viewed/posted yourself in the past 24 hours?”). These four questions (i.e., exposure to visual postings, sharing visual postings, exposure to texts, and sharing texts) were used as predictors in the analytical model.
Data Analysis 
[bookmark: _Hlk74138529][bookmark: _Hlk74125529]First, a descriptive statistical analysis was performed, and correlations were evaluated to describe students’ SNS use and drinking behaviors. Moreover, Welch’s ANOVA (Welch, 1951) was used to examine whether the number of glasses of alcoholic beverages consumed differed significantly according to the drinking companions. In contrast to classical ANOVA, Welch’s method does not assume equal variances between variables. Second, to examine the daily association between students’ SNS use and the binary outcome variable—that is, consumption or no consumption of alcohol—we used the intraclass correlation coefficient (ICC) and developed a generalized linear mixed model, specifying a binomial function with random intercepts and fixed effects because the daily assessments (level 1) were nested within the students (level 2). We developed a model with exposure to and sharing of visual and textual alcohol-related content as level 1 predictors. In this model, we controlled for gender, age, and whether drinking occurred in the week or weekend. By “weekend”, we referred to days occurring before a weekend day, namely Friday and Saturday. Furthermore, we centered the predictors on individual means, meaning that we subtracted the person's average from his or her individual scores. This model was then used to predict the probability of consuming alcohol according to specific values of the predictors—namely, how often an individual interacted with an alcohol-related posting on a given day. To develop the model, we used the lme4 package in R 3.6.2. To evaluate the model’s sensitivity, we also predicted alcohol consumption using the same predictors one day earlier or later. 
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Results
Daily Assessments
A total of 4,598 out of a maximum of 4,718 assessments were collected. Fourteen assessments were excluded from the analysis (resulting in a final number of 4,584 assessments) because they had not been completed by the end of a day (i.e., different start and end dates), because of missing data or extremely fast answers (less than 30 seconds), and because of responses to two questionnaires by the same participant on the same day. This resulted in an average response rate of 97.16%. Of the maximum 14 assessments, the participants completed a mean of 13.63 (SD = 0.95) assessments and took a mean of 168.63 (SD = 156.97) seconds, or 2.81 minutes, to complete each assessment. To calculate the mean response time, we included only assessments that were completed within 30 minutes. The completion time was longer than that in 69 cases, likely because these assessments were started and finished at different times of the day. These assessments were excluded from the average completion time calculation but not from the data set, as they were still completed by the end of a day. 
Descriptive Statistics 
Alcohol Use
To answer RQ1, we performed a descriptive statistical analysis to examine whether students still engaged in drinking during a lockdown and, if so, how much, with whom, and where (Table 1). 

[TABLE 1 ABOUT HERE]

The participants reported consuming alcohol in 30% of the total daily assessments. During these drinking events, they drank three to four glasses on average (Table 1). Most drinking events occurred in social contexts. The participants mostly drank with best friends, followed by parents, dormitory mates, and family (Table 1). Despite the social isolation measures, the participants seldom seemed to engage in solitary drinking (Table 1). Drinking events usually took place in the participants’ homes, their dormitories, or their friends’ dormitories (Table 1). However, a difference in drinking companions was observed between weekdays and weekends (Table 1). A split-file analysis showed that during the week, students mostly drank with their best friends and dormitory mates in dormitories, while on Friday and Saturday, the drinking events involved parents, best friends, and family at home (Table 1). Moreover, Welch’s ANOVA indicated that the number of glasses of alcoholic drinks consumed differed significantly according to the drinking companions (F = 43, df = 7, p < .001). Post hoc tests showed that the number of drinks consumed with parents (M = 1.27, SD = 0.58) was significantly smaller than that consumed with other drinking companions (e.g., best friends: M = 2.67, SD = 1.71; dormitory mates: M = 2.29, SD = 1.51; peers: M = 2.16, SD = 1.51). 
Exposure to and Sharing of Alcohol-Related Content
To answer RQ2, we performed a descriptive statistical analysis to assess whether students still posted alcohol-related content or viewed such content posted by others on SNSs during a lockdown (Table 2). The results showed that visual postings viewed by the participants were reported in 38% of the assessments, whereas textual postings accounted for 24%. Moreover, visual content posted by the participants themselves was reported in 5% of the assessments, whereas textual postings accounted for 13% (Table 2). 

[TABLE 2 ABOUT HERE]

Broken down into types of content, of the total (2,849) reported alcohol-related postings, 1,741 were visual postings viewed by the participants, 52.4% of which were shared on Instagram Stories. These were followed by 1,108 text messages, which were mostly posted in Facebook Messenger chat groups (37.2% of the total) and private chats (25.3%).
Alcohol-related content shared by the participants themselves was reported less frequently. Out of 838 reported postings, 592 were text messages shared in Facebook Messenger chat groups (32.2% of the total text messages) and private chats (38.9%), while 246 were visual postings shared on Snapchat Snaps in 38.1% of the total visual postings.
Furthermore, a significant strong correlation between viewing and sharing textual alcohol-related content was found (r = .60, p < .01; Table 3). This indicates that participants who viewed alcohol-related content more often also shared such content more often. The association between viewing and posting visual content was also significant but weaker (r = .21, p < .01).

[TABLE 3 ABOUT HERE]

Results of the Generalized Linear Mixed Model 
To answer RQ3, the generalized linear mixed model assessed whether the probability of consuming alcohol increased when a student viewed (H1) or posted (H2) alcohol-related content on the same day. 
Regarding the control variables, the model showed that gender and weekends were significantly associated with alcohol consumption, whereas age was not (Table 4). Female students drank less than male students. Moreover, students were more likely to drink on Fridays and Saturdays. On the other hand, older participants were not more or less likely to drink. 


[TABLE 4 ABOUT HERE]


[bookmark: _Hlk77864899][bookmark: _Hlk77864884]Regarding viewing alcohol-related content, the model showed that viewing textual content was significantly associated with alcohol consumption on the same day, whereas viewing visual content was not (Table 4). Particularly, when viewing textual content two SDs more frequently than the average, the likelihood of drinking was 1.67 times higher, increasing from 30% on average to more than 50% (Figure 1). It is important to note that this correlation does not necessarily imply a causal relationship. 
The model also showed that posting both visual and textual alcohol-related content significantly predicted alcohol consumption on the same day (Table 4). As shown in Figure 1, the likelihood of drinking when participants posted text messages was about the same as when they viewed messages on a given day. Moreover, the slope of posting visual content (Figure 1) was the steepest,[footnoteRef:1] indicating that it was a strong predictor of alcohol consumption. Specifically, about two-thirds of the students who posted visual content one SD more frequently than the mean consumed alcohol on the same day.  [1:  Chi-square tests showing that the coefficient for posting visual alcohol-related content was significantly higher than the others can be found in Section 9.3 of the Appendix.] 

When testing the model, the conditional ICC revealed that 31% of the intercept differences could be attributed to stable differences between the students. The adjusted ICC showed that the inclusion of a random effect would increase these values only to a limited extent (3.2%). Consequently, it was necessary to estimate a random intercept fixed-effects model. 
The sensitivity analysis showed that the effect of alcohol-related content was specific to drinking on the same day because predictions on the day before or after were statistically insignificant. Extensive information on the estimation and its results is provided in the Appendix. 
[FIGURE 1 ABOUT HERE] 
Discussion
[bookmark: _Hlk74143000]The spread of COVID-19 and the consequent lockdowns have had a severe impact on students’ life circumstances. The pandemic seriously affected students’ social lives and the possibility of connecting with their peers. This study aimed to provide useful insights into two student-specific behaviors that may have changed—namely their alcohol consumption and SNS use. Specifically, this study examined to what extent (1) students still consumed alcohol and (2) displayed this on SNSs during the pandemic, and to what extent (3) there was a daily link between the two. By revealing the connection between students’ SNS and alcohol use on the same day, our research has important implications for future research and interventions.
[bookmark: _Hlk74153768]First, our findings show that participants drank an average of three to four glasses of alcoholic drinks in 30% of the evenings (14 days), while in a pre-COVID-19 diary study conducted by DeHart et al. (2014), students drank an average of five to six glasses in 18.6% of the evenings (30 days). Although bars and campus facilities were closed and isolation measures were in force during our study, students’ engagement in drinking activities seemed to persist. However, contrary to our expectations, students’ drinking behavior did not appear to shift to solitary drinking, as the participants seldom engaged in drinking alone. This finding is in line with a meta-analysis showing that before the pandemic, most young adults did not report drinking alone (Skrzynski & Creswell, 2020). Our results indicate that drinking activities mostly occurred in social contexts. For example, students gathered with their friends in private environments, such as dormitories, to drink during the week. This is concerning, as previous research has already indicated that private parties are associated with heavier drinking because they are free from social monitoring and facilitate the use of alcohol (e.g., “bring your own drinks” parties) (Clapp et al., 2006; Paschall & Saltz, 2007). However, in our study, the number of glasses of alcoholic drinks consumed remained relatively low. Nevertheless, drinking, even in small amounts, can reduce inhibition, thereby increasing noncompliance with public health measures, such as observing physical distancing (Leeman et al., 2012), or reducing the resolve to remain compliant—for example, intending to spend an evening with another student in their bubble, but after drinking, inviting others outside the bubble. Thus, students’ engagement in private social drinking activities may have had consequences. 
Moreover, our results indicate that on Fridays and Saturdays, drinking companions shifted to parents and family in home environments. This is slightly different from a pre-COVID-19 daily diary study reporting that drinking occurred less frequently when parents were involved (Hamilton et al., 2021). One explanation for this finding of our study may be parents’ concern that their child may violate lockdown regulations by drinking elsewhere and attempts to prevent this by allowing drinking in the home environment. However, the occurrence of drinking with parents, even in small amounts, is disturbing, as it indicates that drinking is considered a normative behavior not only among friends but also among students’ parents (Geusens & Beullens, 2019). Based on these findings, it could be beneficial for interventions to focus on the social contexts in which students’ alcohol use occurs. Moreover, it may be particularly useful to raise peers’ and parents’ awareness of their influential role in this behavior. Geusens and Beullens (2019), for instance, found that negative alcohol-related socialization attitudes of peers and parents can diminish positive attitudes toward alcohol. Therefore, the socializing role of not only peers but also parents may still be relevant when young individuals enter new life stages (e.g., attending college).
Second, our findings suggest that during a lockdown, students still shared alcohol-related pictures, videos, and text messages on SNSs. Maintaining a drinking identity by sharing alcohol-related content appears to be an important part of students’ lives (Atkinson et al., 2015; Niland et al., 2014), even under the COVID-19 circumstances. Particularly, our participants mostly reported viewing visual alcohol-related postings (e.g., alcohol in the background or drinks with friends) and receiving text messages from others. Self-posted alcohol-related content, on the other hand, occurred less frequently. Considering the findings of Litt et al. (2021), who emphasize the exponential nature of SNSs connections, this is an important problem with alcohol-related postings, as a single posting has the potential to reach and affect multiple people. Thus, although our participants did not report posting alcohol-related content very often, these postings could still reach many other students. This may have been amplified by the fact that students mostly encountered visual alcohol-related references on Instagram Stories, which are known for their public visibility (Salinas, 2018). Previous studies have shown that viewing and sharing alcohol-related content are not harmless, as both behaviors are associated with alcohol use (Boyle et al., 2016; Geusens & Beullens, 2017). 
[bookmark: _Hlk78277246]Our daily diary study adds substantially to this line of research by focusing on the time span and the within/between-person effects of these associations. Specifically, the ICC showed that about a quarter of the variance in alcohol use could be attributed to random intercepts of the students, whereas there was only a small indication of random effects. This means that the association between alcohol-related content and the probability of drinking did not vary significantly across the sample. Thus, we found an overall link between students’ posting of visual alcohol-related content, exposure to and posting of textual content, and alcohol use on the same day.
Our results showed that the likelihood of drinking on a given day was highest when students posted alcohol-related pictures on the same day. In line with Geusens and Beullens (2016), it thus appears that students’ real-life behaviors—in this case, drinking behaviors—are reflected in the visual alcohol-related content that they share, which, in turn, might affect their drinking behaviors on the same day. However, caution is necessary when interpreting these results, as our daily diary design (i.e., one assessment per day) made it impossible to determine time lags between the two behaviors. Alcohol consumption may thus have also occurred before SNS use. Moreover, based on Slater’s (2007) reinforcing spirals model, a dynamic and mutually influencing process may be more plausible. Self-posting and drinking may influence one another over time, with a likelihood of reinforcing or cumulative effects (Slater, 2007). Sharing alcohol-related content may thus be both an outcome of drinking and a predictor of future drinking, suggesting that SNS use is an endogenous construct. Although we could not ascertain this transactional process between posting and drinking, we still found an important daily association between the two behaviors, as the sensitivity analyses showed no association on previous and subsequent days. Studies with multiple assessments per day should be conducted to further illuminate the daily interplay between the two behaviors (Roekel et al., 2019).
Exposure to visual alcohol-related content, on the other hand, did not increase the likelihood of drinking on the same day. Although alcohol-related pictures can reach numerous SNS users, exposure to such content did not play a role in students’ daily drinking behavior, which contradicts previous cross-sectional findings (Beullens & Vandenbosch, 2016; Miller et al., 2014). This might be explained by the SNS feature used. Particularly, such visual content mostly appeared on Instagram Stories, which are, as mentioned above, broadly visible (Salinas, 2018). Pictures shared by the participants themselves, on the other hand, mostly appeared on Snapchat Snaps, which are predominantly used to communicate with close friends (Bayer et al., 2016). Close friends have been shown to play a more important role than distal peers in students’ behavior, including drinking behavior (Collins & Spelman, 2013; Oetting & Beauvais, 1987). Therefore, pictures posted by more distant peers may not affect students’ drinking behavior due to a lack of identification with these people. Conversely, alcohol-related pictures shared with close friends using more private features might promote drinking behaviors because of the proximity and possible normative influence of these friends (e.g., positive feedback on displayed drinking behavior) (Collins & Spelman, 2013). The role of different reference groups and SNS features should therefore be investigated more thoroughly in future alcohol-related SNS research.
Lastly, the proximity of different reference groups in SNS features may also explain the observed associations between posting and viewing alcohol-related text messages (e.g., planning a party) through both group and private chat features (i.e., Facebook Messenger) and students’ likelihood of drinking on the same day. Private chat messages are considered a safe environment for positive alcohol-related conversations, such as drinking event plans, between friends (Jensen et al., 2018). These positive conversations may shape individuals’ perceptions and approval of alcohol use within a peer group. These perceived alcohol norms, in turn, have been shown to play a role in individuals’ alcohol use (Collins & Spelman, 2013). Private messages may thus have unintentionally encouraged drinking behaviors among students. This is alarming because private messages are extensively used to cope with social isolation, especially during times of home confinement (Holmes, 2020). However, like sharing visual alcohol-related content, this may also be a transactional process, as students’ drinking may have resulted in conversations about it in private messages, which, in turn, may have encouraged future drinking. However, because there was only one assessment per day, we can make assumptions only about daily associations and not about the direction of the relationship.
Limitations
[bookmark: _Hlk77147853][bookmark: _Hlk74212781]First, although the study’s method allowed us to collect important daily information about the participants, it was not possible to assess the specific time of day at which the behaviors in question occurred. To do this, experience sampling methods with multiple assessments per day are needed. Thus, caution should be exercised when interpreting the results, as we cannot fully elucidate the direction of the link between students’ SNS and alcohol use. Nevertheless, our results reveal a link between the two behaviors on the same day, which has important implications for future research. Second, participants’ alcohol use was measured using self-reports, which may be subject to recall (e.g., remembering the number of drinks) and social desirability bias (e.g., adapting drinking behavior to social norms). However, recall bias may have been limited because the participants were asked about their drinking behavior over the previous 24 hours (students mostly drink during the evening) every morning at 9 a.m. Additionally, the self-report method may have resulted in an over- and/or underestimation of students’ SNS practices. Nevertheless, our daily data may still be more accurate than self-report data obtained in previous cross-sectional and longitudinal research (Shiffman et al., 2008). Third, the study’s sample is not generalizable to a broader and more diverse group of emerging adults, as it was collected using convenience sampling and included only undergraduate and graduate college students. Nonetheless, our findings still provide important insights that can be used for specific groups of students. Fourth, recruitment through personal contacts and, more specifically, SNSs may have affected the number of postings and views of alcohol-related content, since mostly SNS users were recruited. Future studies should consider whether their samples consist of active or less active SNS users, as this may affect the reported occurrence of alcohol postings. Lastly, as we did not measure students’ alcohol and SNS use before the pandemic, we could only describe these behaviors under lockdown conditions and could not compare them with previous behaviors.
Practical Implications and Scope for Future Research 
Overall, our results indicate that students’ engagement in (private) drinking activities and the portrayal of these activities on SNSs persisted during a COVID-19-related lockdown. The two behaviors appeared to interact on a daily basis. Accordingly, two suggestions for future research and prevention strategies can be offered. First, interventions should focus on preventing students from maintaining private drinking habits when lockdown measures are lifted. Previous research has already indicated that students frequently engage in pre-drinking, or drinking before going to a party, to save money (Zamboanga et al., 2021). Thus, caution must be exercised when viral containment measures are lifted and bars reopen to prevent an increase in alcohol consumption in private environments, which has become an acceptable practice under lockdown conditions (Zamboanga et al., 2021). Second, further research into these private drinking occasions and their virtual portrayals is necessary. To explore further potential mechanisms (e.g., the role of close friends in private SNS features or that of distal peers in public features) and associations, we encourage future studies to examine the specific SNS features used to share visual and textual alcohol-related content. Such investigations may have important implications for research and prevention strategies that focus on SNSs as a whole. The value of private chat features in particular should not be ignored, as they might offer considerable opportunities for interventions, especially in times of social isolation. 
References
Atkinson, A. M., Ross, K. M., Begley, E., & Sumnall, H. (2015). Constructing alcohol identities: The role of Social Network Sites (SNS) in young peoples’ drinking cultures. Centre of Public Health, Liverpool John Moores University. https://www.basw.co.uk/system/files/resources/basw_20150-7_0.pdf
Bayer, J. B., Ellison, N. B., Schoenebeck, S. Y., & Falk, E. B. (2016). Sharing the small moments: Ephemeral social interaction on Snapchat. Information, Communication & Society, 19(7), 956–977. https://doi.org/10.1080/1369118X.2015.1084349
Beullens, K., & Vandenbosch, L. (2016). A conditional process analysis on the relationship between the use of social networking sites, attitudes, peer norms, and adolescents’ intentions to consume alcohol. Media Psychology, 19(2), 310–333. https://doi.org/10.1080/15213269.2015.1049275
Beyens, I., Pouwels, J. L., van Driel, I. I., Keijsers, L., & Valkenburg, P. M. (2020). The effect of social media on well-being differs from adolescent to adolescent. Scientific Reports, 10, Article 10763. https://doi.org/10.1038/s41598-020-67727-7
Boyle, S. C., Earle, A. M., LaBrie, J. W., & Ballou, K. (2017). Facebook dethroned: Revealing the more likely social media destinations for college students’ depictions of underage drinking. Addictive Behaviors, 65, 63–67. https://doi.org/10.1016/j.addbeh.2016.10.004
Boyle, S. C., LaBrie, J. W., Froidevaux, N. M., & Witkovic, Y. D. (2016). Different digital paths to the keg? How exposure to peers’ alcohol-related social media content influences drinking among male and female first-year college students. Addictive Behaviors, 57, 21–29. https://doi.org/10.1016/j.addbeh.2016.01.011
Brown, R., & Murphy, S. (2020). Alcohol and social connectedness for new residential university students: Implications for alcohol harm reduction. Journal of Further and Higher Education, 44(2), 216–230. https://doi.org/10.1080/0309877X.2018.1527024
Capone, V., Caso, D., Donizzetti, A. R., & Procentese, F. (2020). University student mental well-being during COVID-19 outbreak: What are the relationships between information seeking, perceived risk and personal resources related to the academic context? Sustainability, 12(17), 7039. https://doi.org/10.3390/su12177039
Chung, A., & Rimal, R. (2016). Social norms: A review. Review of Communication Research, 4, 1–28. https://doi.org/10.12840/issn.2255-4165.2016.04.01.008
Clapp, J. D., Reed, M. B., Holmes, M. R., Lange, J. E., & Voas, R. B. (2006). Drunk in public, drunk in private: The relationship between college students, drinking environments and alcohol consumption. The American Journal of Drug and Alcohol Abuse, 32(2), 275–285. https://doi.org/10.1080/00952990500481205
Collins, S. E., & Spelman, P. J. (2013). Associations of descriptive and reflective injunctive norms with risky college drinking. Psychology of Addictive Behaviors, 27(4), 1175–1181. https://doi.org/10.1037/a0032828
Cooper, M. L. (1994). Motivations for alcohol use among adolescents: Development and validation of a four-factor model. Psychological Assessment, 6(2), 117–128. http://dx.doi.org.kuleuven.ezproxy.kuleuven.be/10.1037/1040-3590.6.2.117
Corbin, W. R., Waddell, J. T., Ladensack, A., & Scott, C. (2020). I drink alone: Mechanisms of risk for alcohol problems in solitary drinkers. Addictive Behaviors, 102, Article 106147. https://doi.org/10.1016/j.addbeh.2019.106147
DeHart, T., Peterson, J. L., Richeson, J. A., & Hamilton, H. R. (2014). A diary study of daily perceived mistreatment and alcohol consumption in college students. Basic and Applied Social Psychology, 36(5), 443–451. https://doi.org/10.1080/01973533.2014.938157
Geusens, F., & Beullens, K. (2016). Strategic self-presentation or authentic communication? Predicting adolescents’ alcohol references on social media. Journal of Studies on Alcohol and Drugs, 78(1), 124–133. https://doi.org/10.15288/jsad.2017.78.124
Geusens, F., & Beullens, K. (2017). The reciprocal associations between sharing alcohol references on social networking sites and binge drinking: A longitudinal study among late adolescents. Computers in Human Behavior, 73, 499–506. https://doi.org/10.1016/j.chb.2017.03.062
Geusens, F., & Beullens, K. (2019). A longitudinal examination of the moderating influence of peer and parental socialization on alcohol-related social media self-effects among late adolescents. Media Psychology, 22(2), 273–297. https://doi.org/10.1080/15213269.2018.1476159
Geusens, F., & Beullens, K. (2020). Triple spirals? A three-wave panel study on the longitudinal associations between social media use and young individuals’ alcohol consumption. Media Psychology, https://doi.org/10.1080/15213269.2020.1804404
Geusens, F., Bigman-Galimore, C. A., & Beullens, K. (2020). A cross-cultural comparison of the processes underlying the associations between sharing of and exposure to alcohol references and drinking intentions. New Media & Society, 22(1), 49–69. https://doi.org/10.1177/1461444819860057
Grüne, B., Piontek, D., Sleczka, P., Kraus, L., & Pogarell, O. (2017). Drinking location and drinking culture and their association with alcohol use among girls and boys in Europe. Journal of Studies on Alcohol and Drugs, 78(4), 549–557. https://doi.org/10.15288/jsad.2017.78.549
Hamilton, H. R., Armeli, S., & Tennen, H. (2021). Meet the parents: Parental interactions, social influences, and college drinking. Addictive Behaviors, 112, Article 106624. https://doi.org/10.1016/j.addbeh.2020.106624
Holmes, R. (2020, April 24). Is COVID-19 social media’s levelling up moment? Forbes. https://www.forbes.com/sites/ryanholmes/2020/04/24/is-covid-19-social-medias-levelling-up-moment/
Jensen, M., Hussong, A. M., & Baik, J. (2018). Text messaging and social network site use to facilitate alcohol involvement: A comparison of U.S. and Korean college students. Cyberpsychology, Behavior and Social Networking, 21(5), 311–317. https://doi.org/10.1089/cyber.2017.0616
Keough, M. T., O’Connor, R. M., & Stewart, S. H. (2018). Solitary drinking is associated with specific alcohol problems in emerging adults. Addictive Behaviors, 76, 285–290. https://doi.org/10.1016/j.addbeh.2017.08.024
Kim, H. H.-S., & Laurence, J. (2020). COVID-19 restrictions and mental distress among American adults: Evidence from Corona Impact Survey (W1 and W2). Journal of Public Health, 42(4), 704–711. https://doi.org/10.1093/pubmed/fdaa148
Litt, D. M., Rodriguez, L. M., & Stewart, S. H. (2021). Examining associations between social networking site alcohol-specific social norms, posting behavior, and drinking to cope during the COVID-19 pandemic. Cyberpsychology, Behavior, and Social Networking. Advance online publication. https://doi.org/10.1089/cyber.2020.0568
Merrill, J. E., Wardell, J. D., & Read, J. P. (2014). Drinking motives in the prospective prediction of unique alcohol-related consequences in college students. Journal of Studies on Alcohol and Drugs, 75(1), 93–102. https://doi.org/10.15288/jsad.2014.75.93
Mesman, M., Hendriks, H., & van den Putte, B. (2020). How viewing alcohol posts of friends on social networking sites influences predictors of alcohol use. Journal of Health Communication, 25(6), 522–529. https://doi.org/10.1080/10810730.2020.1821130
Miller, J., Prichard, I., Hutchinson, A., & Wilson, C. (2014). The relationship between exposure to alcohol-related content on Facebook and predictors of alcohol consumption among female emerging adults. Cyberpsychology, Behavior, and Social Networking, 17(12), 735–741. https://doi.org/10.1089/cyber.2014.0337
Nabity-Grover, T., Cheung, C. M. K., & Thatcher, J. B. (2020). Inside out and outside in: How the COVID-19 pandemic affects self-disclosure on social media. International Journal of Information Management, 55, Article 102188. https://doi.org/10.1016/j.ijinfomgt.2020.102188
Niland, P., Lyons, A. C., Goodwin, I., & Hutton, F. (2014). “See it doesn’t look pretty does it?” Young adults’ airbrushed drinking practices on Facebook. Psychology & Health, 29(8), 877–895. https://doi.org/10.1080/08870446.2014.893345
Oetting, E. R., & Beauvais, F. (1987). Peer cluster theory, socialization characteristics, and adolescent drug use: A path analysis. Journal of Counseling Psychology, 34(2), 205–213. https://doi.org/10.1037/0022-0167.34.2.205
Paschall, M. J., & Saltz, R. F. (2007). Relationships between college settings and student alcohol use before, during and after events: A multi-level study. Drug and Alcohol Review, 26(6), 635–644. https://doi.org/10.1080/09595230701613601
Perkins, H. W., & Berkowitz, A. D. (1986). Perceiving the community norms of alcohol use among students: Some research implications for campus alcohol education programming*. International Journal of the Addictions, 21(9–10), 961–976. https://doi.org/10.3109/10826088609077249
Pfefferbaum, B., & North, C. S. (2020). Mental health and the Covid-19 pandemic. New England Journal of Medicine, 383(6), 510–512. https://doi.org/10.1056/NEJMp2008017
Rodriguez, L. M., Litt, D., Neighbors, C., & Lewis, M. A. (2016). I’m a social (network) drinker: Alcohol-related Facebook posts, drinking identity, and alcohol use. Journal of Social and Clinical Psychology, 35(2), 107–129. https://doi.org/10.1521/jscp.2016.35.2.107
Roekel, E., Keijsers, L., & Chung, J. (2019). A review of current ambulatory assessment studies in adolescent samples and practical recommendations. Journal of Research on Adolescence, 29, 560–577. https://doi.org/10.1111/jora.12471
Salinas, S. (2018, June 28). Instagram Stories has twice as many daily users as Snapchat’s service — and it now has background music. CNBC. https://www.cnbc.com/2018/06/28/instagram-stories-daily-active-users-double-snapchats.html
Saunders, J. B., Aasland, O. G., Babor, T. F., de la Fuente, J. R., & Grant, M. (1993). Development of the Alcohol Use Disorders Identification Test (AUDIT): WHO collaborative project on early detection of persons with harmful alcohol consumption--II. Addiction, 88(6), 791–804. https://doi.org/10.1111/j.1360-0443.1993.tb02093.x
Shiffman, S., Stone, A. A., & Hufford, M. R. (2008). Ecological momentary assessment. Annual Review of Clinical Psychology, 4, 1–32. https://doi.org/10.1146/annurev.clinpsy.3.022806.091415
Skrzynski, C. J., & Creswell, K. G. (2020). Associations between solitary drinking and increased alcohol consumption, alcohol problems, and drinking to cope motives in adolescents and young adults: A systematic review and meta-analysis. Addiction, 115(11), 1989–2007. https://doi.org/10.1111/add.15055
Slater, M. (2007). Reinforcing spirals: The mutual influence of media selectivity and media effects and their impact on individual behavior and social identity. Communication Theory, 17, 281–303. https://doi.org/10.1111/j.1468-2885.2007.00296.x
Tucker, J. S., Miles, J. N. V., & D’Amico, E. J. (2013). Cross-lagged associations between substance use-related media exposure and alcohol use during middle school. Journal of Adolescent Health, 53(4), 460–464. https://doi.org/10.1016/j.jadohealth.2013.05.005
Welch, B. L. (1951). On the comparison of several mean values: An alternative approach. Biometrika, 38(3/4), 330–336. https://doi.org/10.2307/2332579
White, H. R., & Jackson, K. (2004). Social and psychological influences on emerging adult drinking behavior. Alcohol Research & Health, 28(4), 182–190.
 Zamboanga, B. L., George, A. M., Van Hedger, K., Olthuis, J. V., Pilatti, A., & Dresler, E. (2021). Participation in drinking games and predrinking among university students in Argentina, Australia, Canada, and New Zealand. Alcohol and Alcoholism. Article agaa141. https://doi.org/10.1093/alcalc/agaa141




