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Abstract

Background: Day drinking, or drinking during the daytime, is a term used colloquially in the 

media and among college students based on anecdotal evidence. Drinking at tailgate parties, 

generally thought to be a type of day drinking, tends to be particularly heavy and reach levels 

comparable to drinking on holidays and special occasions. The objective of this paper was to 

assess how many and how often students day drank and whether day drinking days (i.e., days 

drinking began before 4:00 PM) were associated with heavy drinking, legal intoxication, negative 

alcohol-related consequences, and three risky substance use behaviors.

Methods: A longitudinal daily diary study of college students followed for their first seven 

semesters of college. The analytic sample included 7,633 drinking days nested with 619 student 

drinkers. Logistic and Poisson multilevel models tested associations between day drinking days 

and substance use outcomes and negative consequences.

Results: Approximately 50% of drinkers day drank at least once, and day drinking occurred 

on 9% of drinking days. Day drinking days were characterized by heavy drinking as evidenced 

by strong, positive associations between day drinking and drinking to heavy episodic (HED) and 

high-intensity drinking (HID) thresholds on a given day. In contrast, students were less likely 

to reach legal intoxication and experienced fewer negative alcohol-related consequences on day 

drinking days compared to days drinking began in the evening or nighttime. Students who reported 

day drinking more often throughout the study also reported more days of drinking to the HED and 

HID thresholds and played drinking games and mixed alcohol with energy drinks more frequently.

Conclusions: Day drinking was not uncommon among this sample of college students. Findings 

suggest day drinking days may be characterized by heavy drinking and may be a behavior most 

typically engaged in by heavy drinkers, including members of Greek organizations.
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INTRODUCTION

“Day drinking” is a term used colloquially among young adults based on anecdotal 

experience and media sources. A Google search of the term produces hits including internet 

articles, cocktail recipe books, and hit songs, many of which glamorize day drinking as a 

fun activity that involves partying or social drinking during the daytime. However, little, 

if any, empirical work on day drinking seems to exist in the college drinking scholarly 

literature. Limited empirical research has focused on the related behavior of tailgating, 

which refers to social drinking prior to major sporting events and which often occurs in the 

daytime and is characterized by particularly heavy drinking (Glassman et al., 2010; Neal 

and Fromme, 2007; Neighbors et al., 2006). Although this work suggests that tailgating is 

common at some colleges, it is unclear how prevalent and risky the broader behavior of day 

drinking is. This paper introduces to the scholarly literature the concept of day drinking, 

defined as drinking that starts during the daytime (i.e., before 4:00 PM) and is thought to 

typically occur in somewhat unique drinking contexts. We argue that day drinking days 
may be meaningfully different from other drinking days in which drinking may typically 

start later in the evening. In this way, we argue that day drinking may share some common 

elements with special occasions, such as 21st birthdays and holidays (Neighbors et al., 

2006; Tremblay et al., 2010), in which drinking tends to be particularly heavy and may 

have somewhat different motives. We assess whether days on which drinking starts prior to 

4:00 PM (subsequently called day drinking days) are associated with heavy drinking, legal 

intoxication, negative alcohol-related consequences, and three risky substance use behaviors.

Despite the lack of empirical research on day drinking (as the term is used here) among 

U.S. college students, there are three areas of research that have emerged in recent decades 

that are related to and support the importance of day drinking: pregaming, event-specific 

drinking, and tailgating. For each of these, research has shown that days including these 

types of drinking are associated with (very) heavy alcohol use and may occur in unique 

physical and social settings, have unique motives, and present unique risks, as described 

below.

Pregaming

Pregaming, also known as prepartying or front-loading, refers to drinking prior to going 

out to a social activity or gathering at which more drinking may occur (Pedersen, 2016; 

Zamboanga and Ulthuis, 2016). Pregaming has drawn attention in the college drinking 

literature because of its high prevalence and the risks that distinguish it from other types 

of drinking. Roughly two-thirds of college student drinkers report past-month pregaming 

(Zamboanga and Ulthuis, 2016), and pregaming occurs on approximately one-third of all 

drinking occasions (Barnett et al., 2013; Merrill et al., 2013). Its risk is derived from its 

typical fast pace and time-limited nature (Pedersen, 2016), as well as its consistent same-day 

association with heavy alcohol intake, high estimated blood alcohol concentrations (eBACs), 

and greater negative consequences (Barnett et al., 2013; Fairlie et al., 2015; Merrill et al., 

2013; Radomski et al., 2016).

Pregaming is further distinguished by its location in unique physical and social settings. 

Pregaming often occurs in small, intimate settings, such as in student residences, and with 
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close groups of friends or roommates (DeJong et al., 2010; Pedersen and LaBrie, 2007). 

Pregaming motives also tend to differ from general drinking motives with more of an 

emphasis on getting drunk (Bachrach et al., 2012; LaBrie et al., 2012). The high prevalence 

of pregaming suggests that a substantial amount of college drinking occurs outside bars and 

parties, even though pregaming remains a relatively understudied part of college drinking 

culture. Given its rapid pace, time-limited nature, and association with heavy drinking and 

negative consequences, pregaming days tend to be more risky than non-pregaming days, 

even though not all drinking on pregaming days occurs while students are pregaming.

Event-Specific Drinking

College drinking is known to occur primarily on the social weekend (i.e., Thursday-

Saturday; Del Boca et al., 2004), but some specific events are associated with heavier 

drinking and a greater likelihood of experiencing negative consequences, such as personally 

relevant events (e.g., 21st birthdays), holidays, and school breaks (Neighbors et al., 2011). 

One study found that approximately one in eight students consumed 21 drinks as part 

of their 21st birthday celebration, and roughly half drank above their previous maximum 

number of drinks (Rutledge et al., 2008). Studies have estimated that 30–40% of students 

blacked out (Wetherill and Fromme, 2009) or could not remember portions of the previous 

evening (Lewis et al., 2009) after 21st birthday drinking.

Some national (e.g., Independence Day, Halloween, Thanksgiving, New Year’s Eve; Del 

Boca et al., 2004; Glindemann et al., 2007; Tremblay et al., 2010) and local (Guavaween, 

Del Boca et al., 2004; State Patty’s Day, Lefkowitz et al., 2012) holidays are similarly 

associated with greater risk for heavy drinking and negative consequences. Similar findings 

are observed for spring break, particularly for students who take trips (Grekin et al., 2007; 

Lee et al., 2006, 2009; Patrick et al., 2011). Consistent with greater intentions to get drunk 

on pregaming days, students on spring break trips may be more likely than normal to 

intend to get drunk (e.g., Smeaton et al., 1998). Drinking during spring break and certain 

holidays may also be likely to occur in unique physical (e.g., beach during spring break) and 

social (e.g., around family or high school friends on Thanksgiving) settings and at different 

times of day. To the extent that day drinking days share similarities to or include some 

event-specific drinking occasions, day drinking days may also be associated with elevated 

risk for heavy drinking and negative consequences.

Tailgating

Tailgating refers to social drinking or partying before sporting events that often occurs 

outdoors in parking lots and areas surrounding football or other athletic facilities. Extant 

work suggests this behavior is associated with very heavy drinking. For instance, one study 

estimated that approximately three-fourths of individuals who attended tailgate parties drank 

(Neighbors et al., 2006), and several studies suggest that heavy episodic drinking (HED; 

4+/5+ drinks for women/men) is a normative aspect of tailgating, with rates of HED while 

tailgating ranging from 36% to 59% and being comparable to those on well-known drinking 

holidays, such as New Year’s Eve and Halloween (Glassman et al., 2010; Merlo et al., 2011; 

Neal and Fromme, 2007). Similarly, Glassman et al. (2010) estimated that approximately 
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one in six college students who attended tailgate parties drank at double the HED level while 

tailgating.

Of relevance here is that much drinking at tailgate parties likely occurs during the daytime, 

as most U.S. college football games start between noon and 8:00 PM. Although drinking 

on days students attend tailgating parties may continue into the evening or night, these days 

appear to be meaningfully different from other drinking days. Like pregaming days, days 

that include drinking at tailgating parties seem to be associated with higher levels of alcohol 

intake and may involve unique drinking motives related to inebriation (Glassman et al., 

2010; Merlo et al., 2011; Neal and Fromme, 2007). Tailgating is also like pregaming in that, 

on days these behaviors occur, drinking may also take place outside these contexts (i.e., after 

pregaming or tailgating), but the fact that students engage in these behaviors makes these 

drinking days particularly risky. It is important to clarify that although tailgating is generally 

used to describe drinking before sporting events, this is a distinct drinking behavior from 

pregaming, which is generally described in the college drinking literature as drinking in 

smaller groups prior to going out to a social event or gathering, such as bars or parties 

(Pedersen, 2016; Zamboanga et al., 2016).

In sum, certain college student drinking days, such as those involving pregaming or 

tailgating and those occurring around special events, may be unique types of drinking days 

that are differentiated from more general drinking days in their physical and social settings, 

motives, association with alcohol intake, and risk for negative consequences. We argue here 

that day drinking days may be similar in this regard.

Definition of Day Drinking Days

Day drinking days are defined here as days in which drinking began between 6:00 AM 

and 4:00 PM. The 6:00 AM cutoff was selected to differentiate drinking on the current 

day from drinking that began late the night before. The 4:00 PM cutoff was selected to 

differentiate drinking that occurs in the daytime from drinking during happy hours, which 

may be considered to occur in the early evening and to be different in nature. The focus 

of this paper is on days in which drinking began during the daytime and whether these are 

meaningfully different from those in which drinking began later in the evening or at night. 

We do not speculate that the physiological effects of alcohol consumption differ based on 

the time-of-day alcohol is consumed, all other variables being constant. Rather, we suspect 

that days in which drinking starts during the daytime may involve drinking in different 

physical or social contexts, have different motives and intentions, and be associated with 

different levels of use and negative consequences (as is the case with drinking on pregaming, 

event-specific, and tailgating drinking days), though we do not test all these differences here.

Outcomes of Interest

Since day drinking has yet to be examined empirically, it is unknown what groups of college 

students are more likely to engage in day drinking. However, hypotheses can be made based 

on inferences from the college drinking literature more broadly. Although recent estimates 

of past 30-day alcohol use and HED show small or negligible gender differences among 

college students, males are more likely than females to engage in certain risky drinking 
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behaviors, such as high intensity drinking (HID; 8+/10+ drinks on an occasion) and mixing 

alcohol with energy drinks (Schulenberg et al., 2020). Members of Greek organizations and 

student athletes drink more often, consume more alcohol per occasion, and experience more 

negative consequences than non-Greek and non-athlete students (Turrisi et al., 2006; White 

and Hingson, 2013). In contrast, students enrolled in academic honors colleges appear to 

drink less frequently and in lesser quantities (Lanza et al., 2009; Long and Lange, 2002; 

Rhoades and Maggs, 2006) and to be less likely to engage in risky drinking behaviors (e.g., 

mixing alcohol with energy drinks; Patrick et al., 2016a) than non-honors students. Thus, we 

expected to find similar between-person differences in counts of day drinking days.

Due to some presumed similarities of day drinking days with pregaming, event-specific, 

and tailgating drinking days, we suspected that day drinking days may be more likely to 

include drinking to the HED and HID thresholds in comparison to days drinking began in 

the evening or at night. These indicators of heavy drinking have consistently been associated 

with both acute consequences and longer-term problems (Linden-Carmichael et al., 2018; 

White and Hingson, 2013). Although the NIAAA definition of HED (NIAAA, no date), and 

thus HID, specifies that such drinking occur within two hours, it is important to note that 

we assessed whether these thresholds were reached throughout each day, similar to some 

other studies (e.g., Linden-Carmichael & Lanza, 2018; Patrick 2016b). If day drinking days 

do tend to be heavier drinking days, we would also expect these days to be associated with 

greater negative consequences, given the dose-response relationship between alcohol intake 

and consequences (Gruenewald and Mair, 2015). Since drinking may occur over longer 

periods of time on some day drinking days, especially if drinking continues into the evening 

or night, it is important to know not just whether students drink more on day drinking days 

but also whether they reach greater levels of intoxication. If eBACs are higher or lower on 

day drinking days, this could provide an explanation for the corresponding greater or fewer 

predicted negative consequences. Lastly, if day drinking days are meaningfully different 

from days drinking begins in the evening or nighttime and are associated with heavier 

drinking, it is important to understand whether the likelihood of other risky behaviors that 

may exacerbate risk is also elevated. Playing drinking games (Zamboanga et al., 2014), 

mixing alcohol with energy drinks (e.g., Linden-Carmichael and Lau-Barraco, 2017), and 

same-day marijuana co-use (Lee et al., 2020) are all risky behaviors linked with greater 

alcohol intake and/or risk for negative consequences.

Current Study

To the authors’ knowledge, this is the first paper in the college drinking literature to solely 

focus on day drinking in a similar way to how it is defined here. This paper introduces 

the concept of day drinking and operationalizes day drinking days as those in which 

drinking begins at or after 6:00 AM and before 4:00 PM. Here, we assess four research 

questions related to day drinking days. First, we assessed whether counts of day drinking 

days were higher for men compared to women, Greek organization participants compared 

to non-participants, athletes compared to non-athletes, and non-honors students compared 

to honors students. Next, we examined whether, on day drinking days compared to days 

drinking started in the evening or at night (hereafter referred to as evening or nighttime 

drinking days), students (2) were more likely to drink to heavy drinking thresholds and be 
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legally intoxicated, (3) experienced more negative consequences, and (4) were more likely to 

engage in other risky substance use behaviors (i.e., play drinking games, mix alcohol with 

energy drinks, and use marijuana).

MATERIALS AND METHODS

Participants and Procedure

Data came from a longitudinal study of risk behaviors and daily activities in 744 students at 

a large, public university in the Northeast United States (Greene and Maggs, 2015; Howard 

et al., 2015). In a longitudinal measurement-burst design, participants completed a longer, 

web-based survey followed by a series of 14 consecutive daily web-based surveys in each of 

seven successive semesters. The study was approved by the university’s institutional review 

board and protected by a federal Certificate of Confidentiality.

Participants were selected using a stratified random sampling procedure to obtain a balanced 

sample in terms of gender and race/ethnicity. Eligible participants at the first wave were 

first-year, first-time, full-time students living within 25 miles of the university who were 

21 years of age or younger and a US citizen/permanent resident. Of selected students, 66% 

(N = 744) provided informed consent and completed the baseline semester survey. The 

average age of participants in Semester 1 was 18.44 years (SD = .43); 50.8% were female; 

27.4% were European American Non-Hispanic/Latinx (NHL), 25.1% Hispanic/Latinx, 

23.3% Asian American/Pacific Islander NHL, 15.7% Black/African American NHL, and 

8.5% multi-racial NHL. Retention was high with 79.6% (n = 592) of participants completing 

at least one daily survey in the final (7th) semester. Students completed an average of 12.8 

daily surveys each semester across the entire study, and the number completed each semester 

ranged from 1 to 14 days.

Measures

Each day, students were asked to report the number of drinks they consumed the previous 

day (Dimeff et al., 1999). Students were instructed: “By one drink we mean half an ounce of 

absolute alcohol, for example, [a] 12 ounce can or bottle of beer or cooler, [a] 5 ounce glass 

of wine, [or] a drink containing one shot of liquor or spirits,” then asked, “How many drinks 

of alcohol did you drink?” in reference to the previous day. Students selected the number of 

drinks (0 to 25+) consumed from a pull-down menu.

Heavy drinking.—Two dichotomous, gender-specific heavy drinking variables were 

computed from the number of drinks reported each day. First, daily heavy episodic drinking 
(HED; Wechsler et al., 1995) indicated days women/men consumed four/five or more 

drinks (coded 1) and days they consumed fewer than four/five drinks (0). Second, daily 

high-intensity drinking (HID; Patrick et al., 2016b, 2017; White et al., 2006) indicated days 

women/men consumed eight/ten or more drinks (1) and days they consumed seven/nine or 

fewer drinks (0).

Day drinking.—On drinking days, students were asked questions about the time they 

started drinking with the prompt, “What time did you start your first drink?” From three 
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pull-down menus students selected the hour (ranging from 1 to 12), minutes (response 

options “0,” “15,” “30,” and “45”), and whether this time was before or after noon (“am” or 

“pm”). To increase accuracy, students were reminded that midnight is 12:00 AM and noon is 

12:00 PM. Day drinking days were operationalized as drinking days that alcohol use began 

between 6:00 AM and 3:45 PM (i.e., before 4:00 PM).

Estimated blood alcohol concentration (eBAC).—Daily eBAC was computed using 

total drinks, number of hours between first and last drink, weight, and sex using Matthews 

and Miller’s (1979) formula. These values were dichotomized to indicate estimated BACs at 

or above (1) or below (0) the US legal limit for driving (.08%).

Negative alcohol-related consequences.—On daily surveys students indicated they 

drank the previous day, they were asked, “As a result of drinking alcohol on [previous day], 

did you…” followed by 11 negative alcohol-related consequences (Lee et al., 2011; Patrick 

and Maggs, 2011). Experienced negative consequences were coded as 1, and those not 

experienced were coded as 0. The total number of negative consequences students reported 

experiencing each day was summed.

Drinking games.—Each drinking day, students were asked, “Did you participate in any 

drinking games?” with response options “Yes” (1) and “No” (0).

Mixing alcohol with energy drinks.—Beginning in Semester 4 (i.e., spring, second 

year of college), each drinking day students were asked, “On [previous day], how many 

(1) high-energy (caffeinated) drinks like Red Bull, not containing alcohol did you drink? 

[and how many] (2) high-energy drinks with alcohol (e.g., Red Bull + vodka, or a premixed 

drink) did you drink?” Students responded to each using a pull-down menu (0 to 25+). As 

in Patrick et al. (2016a), days students endorsed either item thereby indicated they drank 

alcohol and energy drinks (1) versus days students endorsed neither (0).

Marijuana use.—Each day, students were asked, “Did you use any illegal drugs on 

[previous day]?” with response options “Yes” and “No.” On days drug use was reported, 

students were asked “Which of the following substances did you use?” Days marijuana use 

was endorsed were coded as 1 and days marijuana was not endorsed (but other drugs were) 

and days no marijuana or other drugs were used were coded as 0.

Greek organization participation.—Each semester, students were asked, “What 

extracurricular activities do you participate in?” and instructed to check all that applied 

from a list of 16 (e.g., intercollegiate athletics, student government, volunteering) and “No 

Clubs.” The first activity was “Fraternity/Sorority (social).” Students who participated in a 

Greek organization in at least one semester were coded as 1, and those who did not were 

coded as 0.

Student athlete status.—Two of the 16 extracurricular activities (as described above) 

were “Intercollegiate Athletics” and “Intramural Athletics/Club Sports.” Students who 

participated in either type of athletics in at least one semester were coded as 1, and those 

who did not were coded as 0.
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Honors college enrollment.—Each semester, students were asked, “Are you in the 

academic honors program ([name of program)] at [university])?” with response options 

“Yes” and “No”. Students enrolled in at least one semester were coded as 1, versus never 

coded 0.

Social weekend day.—Because the vast majority of college student heavy drinking 

occurs on the “social weekend” (Del Boca et al., 2004; Maggs et al., 2011), a dichotomous 

social weekend day variable was coded as Thursday-Saturday (1) and Sunday-Wednesday 

(0).

Statistical Analyses

Group differences in counts of day drinking days were tested with a single negative binomial 

regression (Question 1). This model was estimated in the MASS package (Venables & 

Ripley, 2002) of R 4.0.3 (R Core Team, 2020) and only included students who reported 

drinking on at least one sampled day. All four dichotomous predictor variables were grand-

mean-centered.

Questions 2 through 4 were tested using three-level logistic and Poisson multilevel models 

(MLMs) that nested days within semesters within persons. These models were estimated 

using maximum likelihood estimation based on Laplace Approximation in the lme4 (Bates 

et al., 2015) R package. Random intercepts were included at the person and semester 

levels, and a daily-level random variable accounted for overdispersion in Poisson models. 

Only drinking days (and therefore only drinkers) were included. Daily-level variables 

were semester-mean-centered, semester-level variables were person-mean-centered, and 

person-level variables were grand-mean-centered (Brincks et al., 2017). A semester number 

variable, centered at its midpoint (i.e., Semester 4), was included to account for trends 

over time in predictor and/or outcome variables, per recommendation by Wang and 

Maxwell (2015). Multicollinearity was assessed using the check_collinearity() function in 

the performance (Lüdecke et al., 2021) R package and was determined to be low.

RESULTS

Descriptive Statistics

Drinking was reported on at least one sampled day by 619 (84.1%) of the 736 students who 

completed at least one daily survey and on 7,633 (12.3%) of the 62,160 sampled days. Thus, 

the analytic sample consisted of 7,633 drinking days nested within 619 student drinkers. Day 

drinking was reported at least once by 307 students (49.6% of drinkers and 41.7% of all 

students) and occurred on 690 (9.0%) drinking days (Table 1). Figures 1 and 2 show the 

distribution of drinking start and end times, respectively, by hour across all drinking days. 

The mean number of hours from first to last drink on day drinking days (M = 10.40, SD = 

5.81) was three times greater than that on evening or nighttime drinking days (M = 3.31, SD 
= 2.78, F(1, 7,454) = 3111.0, p < .001). The number of day drinking days students reported 

throughout the study ranged from 0 to 10 (M = 1.11, SD = 1.67) out of 98 possible surveyed 

days. Students drank to HED thresholds on 74.1% of day drinking days and 63.6% of 

evening or nighttime drinking days. Drinking to HED thresholds on at least one day drinking 
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day was reported by 38.0% of students, whereas 80.9% of students drank to HED thresholds 

on at least one evening or nighttime drinking day. Students drank to HID thresholds on 

43.2% of day drinking days and 22.0% of evening or nighttime drinking days. Drinking to 

HID thresholds on at least one day drinking day was reported by 23.9% of students, whereas 

49.6% of students drank to HID thresholds on at least one evening or nighttime drinking day.

Question 1: Were There Group Differences in Counts of Day Drinking?

A negative binomial regression testing group differences in counts of day drinking across the 

study indicated that Greek organization participants day drank on 51% more days than non-

participants on average (IRR = 1.51, 95% CI = 1.17, 1.96, p < 0.01; Table S1). However, 

there was no difference in day drinking counts between males and females, student athletes 

and non-athletes, or honors and non-honors students.

Question 2: Were Heavy Drinking and Legal Intoxication More Likely on Day Drinking 
Days?

Results of three logistic MLMs testing whether heavy drinking and legal intoxication were 

more likely on day drinking days than evening or nighttime drinking days are presented 

in Table 2. At the daily level, students had 1.32 and 2.76 times greater odds on average 

of drinking to HED and HID thresholds across the full day, respectively, on day drinking 

days than on evening or nighttime drinking days. However, students had 74% lower odds 

of reaching legal intoxication, or an eBAC ≥ .08, on day drinking days. At the semester 

level, the number of day drinking days in a given semester was positively associated with the 

number of days students drank to HID thresholds and negatively associated with the number 

of days they reached legal intoxication, on average. At the person level, students who 

reported more day drinking days throughout the study drank to HED and HID thresholds 

more often than students who reported fewer day drinking days, on average. However, there 

was no statistically significant person-level association between the number of day drinking 

days and the number of days students were estimated to reach legal intoxication throughout 

the study.

Question 3: Did Students Experience More Negative Consequences on Day Drinking 
Days?

Results of two models testing whether students experienced more alcohol-related 

consequences on day drinking days than evening or nighttime drinking days are shown in 

Table 3. Prior to controlling for alcohol intake at the daily, semester, and person levels, there 

were no within-person associations between day drinking and number of alcohol-related 

negative consequences at the daily or semester levels. However, at the person level, students 

who day drank more often throughout the study experienced more negative consequences 

on drinking days, on average, than students who day drank less often. After controlling 

for alcohol intake at each level, a negative within-person association between day drinking 

and negative consequences was observed at the daily level such that students experienced 

an average of 41% fewer negative consequences on day drinking days than on evening or 

nighttime drinking days. The negative, within-person, semester-level association between 

day drinking and negative consequences became statistically significant and the positive, 
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between-person, person-level association between day drinking and negative consequences 

became non-significant after alcohol intake was controlled.

Question 4: Were Other Risky Behaviors More Likely on Day Drinking Days?

Three models tested the likelihood of engaging in other risky substance use behaviors on 

day drinking days versus evening or nighttime drinking days (see Table 4). At the daily 

level, students were more likely to play drinking games and to use marijuana, but not to 

mix alcohol with energy drinks, on day drinking days. At the semester level, there was a 

positive, within-person association between the number of times students day drank in a 

given semester and the number of times they played drinking games, but there were no 

significant semester-level associations between day drinking and mixing alcohol with energy 

drinks or using marijuana on drinking days. At the person level, students who day drank 

on more days throughout the study played drinking games and mixed alcohol with energy 

drinks on drinking days more often, on average, than students who day drank on fewer days.

DISCUSSION

This paper introduced the concept of day drinking and documented links between day 

drinking days and heavy drinking, legal intoxication, negative alcohol-related consequences, 

and other risky substance use behaviors in a U.S. college student sample. Day drinking was 

not uncommon as approximately 50% of drinkers reported day drinking on at least one 

occasion in the study, and day drinking occurred on 9% of sampled drinking days. The 

average number of hours from first to last drink was more than three times as high on day 

drinking days as on evening or nighttime drinking days. Within persons, students were more 

likely to drink to the HED and HID thresholds, play drinking games, and use marijuana on 

day drinking days than on evening or nighttime drinking days. However, students were less 

likely to have eBACs at or greater than the legal level of intoxication and experienced fewer 

negative consequences on day drinking days than on evening or nighttime drinking days. 

Between persons, Greek organization participants reported more day drinking occasions 

than non-participants throughout the study, and students who day drank more often also 

drank heavily and engaged in other risky substance use behaviors more frequently.

Day Drinking Co-Occurs with Other Risky Substance Use Behaviors

Descriptively, the percentage of day drinking days in which heavy drinking took place was 

very high. Students drank to HED thresholds on nearly three-fourths of day drinking days 

but on less than two-thirds of evening or nighttime drinking days. Similarly, they drank to 

HID thresholds on more than two-fifths of day drinking days but on less than one-quarter of 

evening or nighttime drinking days. Day drinking was characterized by heavy drinking more 

than evening or nighttime drinking, as day drinking was positively associated with drinking 

to both HED and HID thresholds at the daily and person levels. Stated differently, students 

who day drank more often also tended to drink heavily more often, and heavy drinking was 

more likely on days that drinking started before 4:00 PM.

These findings are consistent with past work in the related areas of pregaming (Pedersen, 

2016; Zamboanga and Ulthuis, 2016) and event-specific drinking (e.g., Lefkowitz et al., 
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2012; Neighbors et al., 2011; Patrick et al., 2011a) showing days that include these 

behaviors tend to be heavier drinking days. The findings also extend prior research on 

tailgating, a specific type of day drinking. Drinking while tailgating tends to be very heavy, 

with levels comparable to traditionally heavy-drinking holidays such as St. Patrick’s Day 

(Del Boca et al., 2004; Tremblay et al., 2010). Cross-sectional studies suggest that between 

one-third and three-fifths of tailgate party attendees engage in HED (Merlo et al., 2011; Neal 

and Fromme, 2007) and one-sixth engage in HID (Glassman et al., 2010). Heavy drinking 

prevalence among day drinkers as a group and on day drinking days reported here appears 

consistent with these prior findings. However, it is unknown what percentage of the day 

drinking days reported here also included tailgating or occurred on special occasions.

Day drinking was also generally linked with other risky substance use behaviors both 

within- and between-persons. Given that drinking games facilitate rapid alcohol intake to 

get participants drunk and are linked with higher levels of alcohol intake (LaBrie et al., 

2013, Zamboanga et al., 2014), the daily-level association between day drinking and playing 

drinking games suggests a potential reason why day drinking days tend to be heavy drinking 

days. That is, students may be more likely to play drinking games on day drinking days 

which, in turn, leads to greater overall amounts of drinking that day. Future work should test 

these ideas. Although this paper did not examine simultaneous alcohol and marijuana use, 

the greater likelihood of marijuana use on day drinking days, coupled with heavier drinking 

and drinking for longer periods of time on these days, may suggest a greater likelihood of 

cross-fading motives (i.e., simultaneous use to enhance effects of alcohol or marijuana) on 

day drinking days (e.g., Patrick et al., 2020). Between persons, students who day drank more 

often throughout the study also played drinking games and mixed alcohol with energy drinks 

on more drinking days. This may indicate that day drinking and these two risky drinking 

behaviors are part of a constellation of risky behaviors among the heaviest drinkers (e.g., 

Evans-Polce et al., 2016).

Is Day Drinking Actually Safer Than Nighttime Drinking?

Students experienced fewer negative consequences on day drinking days when controlling 

for alcohol intake, despite being more likely to engage in other risky substance use 

behaviors. This raises the question of whether day drinking days are safer or less harmful 

than evening or nighttime drinking days. Given that students’ eBACs were less likely to 

reach the level of legal intoxication on day drinking days than on evening or nighttime 

drinking days, it makes sense that they experienced fewer negative consequences on day 

drinking days. However, the negative, daily-level association between day drinking days 

and number of consequences experienced may have also been related to the specific 

consequences assessed or that the outcome measure was counts of consequences rather 

than the odds of experiencing specific consequences individually. Reporting consequences 

between the two types of days may have also varied as a function of social norms, 

expectations, and acceptability (Lee et al., 2010; Mallett et al., 2011). Further, motivations 

for drinking differentially predict the use of protective behavioral strategies that drinkers 

can use to minimize negative consequences (e.g., designated driver, watching one’s drink; 

Martens et al., 2004; Patrick et al., 2011b). Students may have different motivations (e.g., 
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conformity) on day drinking days, leading to a greater likelihood of protective behavioral 

strategy use and, in turn, fewer negative consequences.

Importantly, the average number of hours from first to last drink was more than three times 

longer and heavy drinking and marijuana use were more likely on day drinking days than 

on evening or nighttime drinking days. Even though fewer acute negative consequences may 

be experienced on day drinking days, the increased likelihood of several risky substance 

use behaviors may contribute to higher risk for more distal alcohol problems, such as 

impaired brain development and poorer cognitive functioning (Cservenka and Brumback, 

2017; Squeglia and Gray, 2016). Lastly, given that students are more likely to report positive 

than negative alcohol consequences (Lee et al., 2011), it is important for future work to 

test whether day drinking days are associated with greater odds of experiencing positive 

consequences which may serve to reinforce expectancies and risky drinking behaviors.

Is Day Drinking Mostly a Greek Thing?

Greek organization participants reported more day drinking occasions throughout the study. 

Although testing different hypotheses, this finding complements Glassman et al.’s (2010) 

finding that Greek members were twice as likely as non-Greeks to engage in HID on home 

football game days. Glassman et al. also found that few students (16%) reported drinking 

during the game and nearly half (46%) reported typically not drinking after the game, which 

suggests (but does not confirm) that much of the drinking on game days occurs before the 

game (i.e., during the day). The number of day drinking days reported did not differ by 

gender or by athlete or honors college status. Thus, perhaps day drinking is a phenomenon 

most typical of students in or associated with Greek organizations (Greek students reported 

35.8% of day drinking days but were only 27.0% of the sample).

Strengths and Limitations

Strengths—This paper’s strengths include the sample and measurement-burst design. The 

probability-based sample achieved through stratified random sampling across gender and 

four major U.S. ethnic groups enhanced generalizability. By design, the sample was fairly 

homogenous, consisting of first-time, full-time, traditionally aged US college students, 

making generalizability more defined than in more heterogeneous samples of college 

students. Finally, rates of retention and completion were high (Howard et al., 2015).

The measurement-burst design resulted in a large daily-level N (i.e., 7,633 drinking days). 

The study spanned seven consecutive semesters over three-and-a-half years, enhancing 

representation of typical drinking days compared to studies with a single burst or no 

daily-level assessments. Frequent next-day measurements of drinking, risky behaviors, and 

consequences likely reduced recall bias (Gmel and Rehm, 2004). Finally, multilevel models 

tested within-person associations while controlling for stable between-person differences 

(Wang and Maxwell, 2015), improving validity.

Limitations—This paper also had some limitations. First, data came from one large, 

public university in the northeastern US, which may limit generalizability to other types 

of institutions or geographic areas. Second, students completed up to two weeks of daily 
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reports each semester, and it is unclear how well sampled weeks represented all weeks 

that semester or year (e.g., Winter break). Third, the criteria used to define day drinking 

were logical but should be systematically studied. Alternative definitions of day drinking 

could be drinking that started prior to 3:00 PM ensuring no overlaps with early happy hours 

or prior to 5:00 PM as that is often considered the end of the business day. Fourth, our 

definitions of HED and HID did not specify that such drinking occurred within a specified 

time period. The findings that drinking to the HED and HID thresholds was more likely and 

reaching an eBAC ≥ .08 was less likely on day drinking days suggests drinks were often 

spaced out throughout the day but this variability was not captured. Fifth, we did not account 

for pregaming, tailgating, or event-specific drinking in analyses. It is unknown which day 

drinking days also included these risky drinking behaviors, which is important given that 

these behaviors are typically associated with greater experiences of negative consequences 

and day drinking days were not. Sixth, this paper did not account for the settings in 

which day drinking occurred. There is likely substantial heterogeneity in the environments 

and social contexts in which day drinking occurs. Perhaps only day drinking with large 

numbers of peers (e.g., tailgating or daytime parties) is characterized by heavy drinking. In 

contrast, drinking in smaller groups, with adult family members, and/or while eating at a 

restaurant during the day may be much lighter. Seventh, the times at which students reported 

consuming their first and last drink were based on self-reports. It is possible that students 

mistakenly reported AM instead of PM, or vice-versa, on some days.

Future Directions and Conclusion

Building on this work, future research should, first, develop a more evidence-based 

operational definition of day drinking. Qualitative studies, such as focus groups (e.g., 

DeJong et al., 2010), could elaborate the full range of contexts in which day drinking 

occurs and what differentiates this behavior from drinking in the evening or nighttime. 

Second, determining whether students are more (or less) likely to experience specific 
negative consequences of alcohol use (e.g., blacking out, being physically or sexually 

assaulted) on day drinking days than on evening or nighttime drinking days would clarify 

the level of risk posed by day drinking (e.g., Linden-Carmichael et al., 2018). Third, links 

between day drinking and medium- or long-term alcohol problems, such as alcohol use 

disorder or academic problems, should be tested. Fourth, given day drinking’s presumed 

similarities to pregaming, tailgating, and event-specific drinking, the extent to which day 

drinking commonly includes or overlaps with these drinking behaviors should be examined. 

Similarly, future work should determine how many day drinkers are daily, dependent 

drinkers. Although it is still unclear how inherently risky day drinking is, it was not 

uncommon in this sample, and these initial findings suggest it is at least associated with 

several other risky substance use behaviors.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Calhoun and Maggs Page 13

Alcohol Clin Exp Res. Author manuscript; available in PMC 2022 December 21.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Acknowledgments

This research was supported in part by a grant from the National Institute on Alcohol Abuse and Alcoholism 
(R01-AA019606 to J. Maggs).

REFERENCES

Bachrach RL, Merrill JE, Bytschkow KM, Read JP (2012) Development and initial validation of 
a measure of motives for pregaming in college students. Addict Behav 37:1038–1045. 10.1016/
j.addbeh.2012.04.013 [PubMed: 22591951] 

Barnett NP, Orchowski LM, Read JP, Kahler CW (2013) Predictors and consequences of pregaming 
using day-and week-level measurements. Psychol Addict Behav 27:921–933. 10.1037/a0031402 
[PubMed: 23438241] 

Bates D, Mächler M, Bolker B, & Walker S (2015) Fitting linear mixed-effects models using lme4. J 
Stat Softw 67:1–48. 10.18637/jss.v067.i01

Brincks AM, Enders CK, Llabre MM, Bulotsky-Shearer RJ, Prado G, Feaster DJ (2017) Centering 
predictor variables in three-level contextual models. Multivariate Behav Res 52:149–163. 
10.1080/00273171.2016.1256753 [PubMed: 27925836] 

Cservenka A, Brumback T (2017) The burden of binge and heavy drinking on the brain: Effects 
on adolescent and young adult neural structure and function. Front Psychol 8:1111. 10.3389/
fpsyg.2017.01111 [PubMed: 28713313] 

DeJong W, DeRicco B, Schneider SK (2010) Pregaming: An exploratory study of strategic drinking 
by college students in Pennsylvania. J Am Coll Health 58:307–316. 10.1080/07448480903380300 
[PubMed: 20159754] 

Del Boca FK, Darkes J, Greenbaum PE, Goldman MS (2004) Up close and personal: Temporal 
variability in the drinking of individual college students during their first year. J Consult Clin 
Psychol 72:155–164. 10.1037/0022-006X.72.2.155 [PubMed: 15065951] 

Dimeff LA, Baer JS, Kivlahan DR, Marlatt GA (1999) Brief alcohol screening and intervention for 
college students (BASICS): A harm reduction approach. New York: Guilford Press.

Evans-Polce R, Lanza ST, Maggs JL (2016) Heterogeneity of alcohol, tobacco, and other substance 
use behaviors in US college students: A latent class analysis. Addict Behav 53:80–85. 10.1016/
j.addbeh.2015.10.010 [PubMed: 26476004] 

Fairlie AM, Maggs JL, Lanza ST (2015) Prepartying, drinking games, and extreme drinking 
among college students: A daily-level investigation. Addict Behav 42:91–95. 10.1016/
j.addbeh.2014.11.001 [PubMed: 25437263] 

Glassman TJ, Dodd VJ, Sheu JJ, Rienzo BA, Wagenaar AC (2010) Extreme ritualistic 
alcohol consumption among college students on game day. J Am Coll Health 58:413–423. 
10.1080/07448480903540473 [PubMed: 20304753] 

Glindemann KE, Wiegand DM, Geller ES (2007) Celebratory drinking and intoxication: A contextual 
influence on alcohol consumption. Environ Behav 39:352–366. 10.1177/001391650290949

Gmel G, Rehm J (2004) Measuring alcohol consumption. Contemp Drug Probl 31:467–540. 
10.1177//009145090403100304

Greene KM, Maggs JL (2015) Revisiting the time trade-off hypothesis: Work, organized activities, and 
academics during college. J Youth Adolesc 44:1623–1637. 10.1007/s10964-014-0215-7 [PubMed: 
25381597] 

Grekin ER, Sher KJ, Krull JL (2007) College spring break and alcohol use: Effects of spring break 
activity. J Stud Alcohol Drugs 68:681–688. 10.15288/jsad.2007.68.681 [PubMed: 17690801] 

Gruenewald PJ, Mair C (2015) Heterogeneous dose–response and college student drinking: Examining 
problem risks related to low drinking levels. Addiction 110:945–954. 10.1111/add.12887 
[PubMed: 25689153] 

Howard AL, Patrick ME, Maggs JL (2015) College student affect and heavy drinking: Variable 
associations across days, semesters, and people. Psychol Addict Behav 29:430–443. 10.1037/
adb0000023 [PubMed: 25347017] 

Calhoun and Maggs Page 14

Alcohol Clin Exp Res. Author manuscript; available in PMC 2022 December 21.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



LaBrie JW, Ehret PJ, Hummer JF (2013) Are they all the same? An exploratory, categorical analysis 
of drinking game types. Addict Behav 38:2133–2139. 10.1016/j.addbeh.2012.12.002 [PubMed: 
23435275] 

LaBrie JW, Hummer JF, Pedersen ER, Lac A, Chithambo T (2012) Measuring college students’ 
motives behind prepartying drinking: Development and validation of the prepartying motivations 
inventory. Addict Behav 37:962–969. 10.1016/j.addbeh.2012.04.003 [PubMed: 22564754] 

Lanza ST, Patrick ME, Maggs JL (2010) Latent transition analysis: Benefits of a latent 
variable approach to modeling transitions in substance use. J Drug Issues 40:93–120. 
10.1177/2F002204261004000106 [PubMed: 20672019] 

Lee CM, Geisner IM, Patrick ME, Neighbors C (2010) The social norms of alcohol-related negative 
consequences. Psychol Addict Behav 24:342–348. 10.1037/a0018020 [PubMed: 20565160] 

Lee CM, Maggs JL, Neighbors C, Patrick ME (2011) Positive and negative alcohol-
related consequences: Associations with past drinking. J Adolesc 34:87–94. 10.1016/
j.adolescence.2010.01.009 [PubMed: 20226517] 

Lee CM, Maggs JL, Rankin LA (2006) Spring break trips as a risk factor for heavy alcohol use among 
first-year college students. J Stud Alcohol Drugs 67:911–916. 10.15288/jsa.2006.67.911

Lee CM, Patrick ME, Fleming CB, Cadigan JM, Abdallah DA, Fairlie AM, Larimer ME (2020) 
A daily study comparing alcohol-related positive and negative consequences for days with only 
alcohol use versus days with simultaneous alcohol and marijuana use in a community sample of 
young adults. Alcohol Clin Exp Res 44:689–696. 10.1111/acer.14279 [PubMed: 32022945] 

Lefkowitz ES, Patrick ME, Morgan NR, Bezemer DH, Vasilenko SA (2012) State Patty’s Day: 
College student drinking and local crime increased on a student-constructed holiday. J Adolesc 
Res 27:323–350. 10.1177/0743558411417866 [PubMed: 22685369] 

Lewis MA, Lindgren KP, Fossos N, Neighbors C, Oster-Aaland L (2009) Examining the 
relationship between typical drinking behavior and 21st birthday drinking behavior among 
college students: Implications for event-specific prevention. Addiction 104: 760–767. 10.1111/
j.1360-0443.2009.02518.x [PubMed: 19344447] 

Linden-Carmichael AN, Calhoun BH, Patrick ME, Maggs JL (2018) Are protective behavioral 
strategies associated with fewer negative consequences on high-intensity drinking days? Results 
from a measurement-burst design. Psychol Addict Behav 32:904–913. 10.1037/adb0000421 
[PubMed: 30359044] 

Linden-Carmichael AN, Lanza ST (2018) Drinking patterns of college-and non-college-attending 
young adults: Is high-intensity drinking only a college phenomenon?. Subst Use Misuse 53:2157–
2164. 10.1080/10826084.2018.1461224 [PubMed: 29671683] 

Linden-Carmichael AN, Lau-Barraco C (2017) Alcohol mixed with energy drinks: Daily context of 
use. Alcohol Clin Exp Res 41:863–869. 10.1111/acer.13357 [PubMed: 28207926] 

Long ECJ, Lange S (2002) An exploratory study: A comparison of honors and nonhonors students. 
The National Honors Report 23:20–30

Lüdecke D, Ben-Shachar MS, Patil I, Waggoner P, Makowski D (2021) performance: An R package 
for assessment, comparison and testing of statistical models. J Open Source Softw 6:3139. 
10.21105/joss.03139

Maggs JL, Williams LR, Lee CM (2011) Ups and downs of alcohol use among first-year college 
students: Number of drinks, heavy drinking, and stumble and pass out drinking days. Addict 
Behav 36:197–202. 10.1016/j.addbeh.2010.10.005 [PubMed: 21106298] 

Mallett KA, Varvil-Weld L, Turrisi R, Read A (2011) An examination of college students’ willingness 
to experience consequences as a unique predictor of alcohol problems. Psychol Addict Behav 
25:41–47. https://psycnet.apa.org/doi/10.1037/a0021494 [PubMed: 21219039] 

Martens MP, Taylor KK, Damann KM, Page JC, Mowry ES, Cimini MD (2004) Protective behavioral 
strategies when drinking alcohol and their relationship to negative alcohol-related consequences 
in college students. Psychol Addict Behav 18:390–393. 10.1037/0893-164X.18.4.390 [PubMed: 
15631613] 

Matthews DB, Miller WR (1979) Estimating blood alcohol concentration: Two computer 
programs and their applications in therapy and research. Addict Behav 4:55–60. 
10.1016/0306-4603(79)90021-2 [PubMed: 420046] 

Calhoun and Maggs Page 15

Alcohol Clin Exp Res. Author manuscript; available in PMC 2022 December 21.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://psycnet.apa.org/doi/10.1037/a0021494


Merlo LJ, Ahmedani BK, Barondess DA, Bohnert KM, Gold MS (2011) Alcohol consumption 
associated with collegiate American football pre-game festivities. Drug Alcohol Depend 116:242–
245. 10.1016/j.drugalcdep.2010.12.013 [PubMed: 21288661] 

Merrill JE, Vermont LN, Bachrach RL, Read JP (2013) Is the pregame to blame? Event-level 
associations between pregaming and alcohol-related consequences. J Stud Alcohol Drugs 74:757–
764. 10.15288//jsad.2013.74.757 [PubMed: 23948535] 

National Institute on Alcohol Abuse and Alcoholism (NIAAA) (no date) Drinking levels defined. 
Available at: https://www.niaaa.nih.gov/alcohol-health/overview-alcohol-consumption/moderate-
binge-drinking. (Accessed: 19 September 2021).

Neal DJ, Fromme K (2007) Hook ‘em horns and heavy drinking: Alcohol use and collegiate sports. 
Addict Behav 32:2681–2693. 10.1016/j.addbeh.2007.06.020 [PubMed: 17662537] 

Neighbors C, Atkins DC, Lewis MA, Lee CM, Kaysen D, Mittmann A, Fossos N, Rodriguez 
LM (2011) Event-specific drinking among college students. Psychol Addict Behav 25:702–707. 
10.1037//a0024051 [PubMed: 21639597] 

Neighbors C, Oster-Aaland L, Bergstrom RL, Lewis MA (2006) Event-and context-specific normative 
misperceptions and high-risk drinking: 21st birthday celebrations and football tailgating. J Stud 
Alcohol Drugs 67:282–289. 10.15288/jsa.2006.67.282

Patrick ME, Cronce JM, Fairlie AM, Atkins DC, Lee CM (2016b) Day-to-day variations in high-
intensity drinking, expectancies, and positive and negative alcohol-related consequences. Addict 
Behav 58:110–116. 10.1016/j.addbeh.2016.02.025 [PubMed: 26922158] 

Patrick ME, Fleming CB, Fairlie AM, Lee CM (2020) Cross-fading motives for simultaneous alcohol 
and marijuana use: Associations with young adults’ use and consequences across days. Drug 
Alcohol Depend 213:108077. 10.1016/j.drugalcdep.2020.108077 [PubMed: 32492600] 

Patrick ME, Lee CM, Larimer ME (2011b) Drinking motives, protective behavioral strategies, 
and experienced consequences: Identifying students at risk. Addict Behav 36:270–273. 10.1016/
j.addbeh.2010.11.007 [PubMed: 21159445] 

Patrick ME, Macuada C, Maggs JL (2016a) Who uses alcohol mixed with energy 
drinks? Characteristics of college student users. J Am Coll Health 64:74–79. 
10.1080/07448481.2015.1042877 [PubMed: 26010549] 

Patrick ME, Maggs JL (2011) College students’ evaluations of alcohol consequences as positive and 
negative. Addict Behav 36:1148–1153. 10.1016/j.addbeh.2011.07.011 [PubMed: 21855224] 

Patrick ME, Morgan N, Maggs JL, Lefkowitz ES (2011a) “I got your back”: Friends’ understandings 
regarding college student spring break behavior. J Youth Adolesc 40:108–120. 10.1007/
s10964-010-9515-8 [PubMed: 20182778] 

Patrick ME, Terry-McElrath YM (2017) High-intensity drinking by underage young adults in the 
United States. Addiction 112:82–93. 10.1111/add.13556

Pedersen ER (2016) Using the solid research base on pregaming to begin intervention 
development: An epilogue to the special issue on pregaming. Subst Use Misuse 51:1067–1073. 
10.1080/10826084.2016.1187533 [PubMed: 27232647] 

Pedersen ER, LaBrie J (2007) Partying before the party: Examining prepartying behavior 
among college students. J Am Coll Health 56:237–245. 10.3200/JACH.56.3.237-246 [PubMed: 
18089504] 

R Core Team (2020). R: A language and environment for statistical computing. R Foundation for 
Statistical Computing, Vienna, Austria. https://www.R-project.org/.

Radomski S, Blayney JA, Prince MA, Read JP (2016) PTSD and pregaming in college 
students: A risky practice for an at-risk group. Subst Use Misuse 51:1034–1046. 
10.3109/10826084.2016.1152497 [PubMed: 27070267] 

Rhoades BL, Maggs JL (2006) Do academic and social goals predict planned alcohol use among 
college-bound high school graduates?. J Youth Adolesc 35:913–923. 10.1007/s10964-006-9040-y

Rutledge PC, Park A, Sher KJ (2008) 21st birthday drinking: Extremely extreme. J Consult Clin 
Psychol 76:511–516. 10.1037//0022-006X.76.3.511 [PubMed: 18540744] 

Schulenberg JE, Johnston LD, O’Malley PM, Bachman JG, Miech RA, Patrick ME (2020) Monitoring 
the Future national survey results on drug use, 1975–2019: Volume II, college students and adults 

Calhoun and Maggs Page 16

Alcohol Clin Exp Res. Author manuscript; available in PMC 2022 December 21.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.niaaa.nih.gov/alcohol-health/overview-alcohol-consumption/moderate-binge-drinking
https://www.niaaa.nih.gov/alcohol-health/overview-alcohol-consumption/moderate-binge-drinking
https://www.R-project.org/


ages 19–60. Institute for Social Research, The University of Michigan, Ann Arbor, MI. Available 
at: http://monitoringthefuture.org/pubs.html#monographs. Accessed June 12, 2021.

Smeaton GL, Josiam BM, Dietrich UC (1998) College students’ binge drinking at a beach-front 
destination during spring break. J Am Coll Health 46:247–254. 10.1080/07448489809596000 
[PubMed: 9609971] 

Squeglia LM, Gray KM (2016) Alcohol and drug use and the developing brain. Curr Psychiatry Rep 
18:46. 10.1007/s11920-016-0689-y [PubMed: 26984684] 

Tremblay PF, Graham K, Wells S, Harris R, Pulford R, Roberts SE (2010) When do first-year college 
students drink most during the academic year? An internet-based study of daily and weekly 
drinking. J Am Coll Health 58:401–411. 10.1080/07448480903540465 [PubMed: 20304752] 

Turrisi R, Mallett KA, Mastroleo NR, Larimer ME (2006) Heavy drinking in college students: 
Who is at risk and what is being done about it?. J Gen Psychol 133:401–420. 10.3200/
GENP.133.4.401-420 [PubMed: 17128959] 

Venables WN, Ripley BD (2002) Modern Applied Statistics with S (4th ed.). Springer, New York.

Wang LP, Maxwell SE (2015) On disaggregating between-person and within-person effects with 
longitudinal data using multilevel models. Psychol Methods 20:63–83. 10.1037/met0000030 
[PubMed: 25822206] 

Wechsler H, Dowdall GW, Davenport A, Rimm EB (1995) A gender-specific measure of binge 
drinking among college students. Am J Public Health 85:982–985. 10.2105/AJPH.85.7.982 
[PubMed: 7604925] 

Wetherill RR Fromme K (2009) Subjective responses to alcohol prime event-specific alcohol 
consumption and predict blackouts and hangover. J Stud Alcohol Drugs 70:593–600. 10.15288//
jsad.2009.70.593 [PubMed: 19515300] 

White AM, Hingson R (2013) The burden of alcohol use: Excessive alcohol consumption and related 
consequences among college students. Alcohol Res 35:201–218. 10.1037/t69599-000 [PubMed: 
24881329] 

White AM, Kraus CL, Swartzwelder HS (2006) Many college freshmen drink at levels far beyond 
the binge threshold. Alcohol Clin Exp Res 30:1006–1010. 10.1111/j.1530-0277.2006.00122.x 
[PubMed: 16737459] 

Zamboanga BL, Olthuis JV (2016) What is pregaming and how prevalent is it among US college 
students? An introduction to the special issue on pregaming. Subst Use Misuse 51:953–960. 
10.1080/10826084.2016.1187524 [PubMed: 27232646] 

Zamboanga BL, Olthuis JV, Kenney SR, Correia CJ, Van Tyne K, Ham LS, Borsari B (2014) Not just 
fun and games: A review of college drinking games research from 2004 to 2013. Psychol Addict 
Behav 28:682–695. 10.1037//a0036639 [PubMed: 25222171] 

Calhoun and Maggs Page 17

Alcohol Clin Exp Res. Author manuscript; available in PMC 2022 December 21.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://monitoringthefuture.org/pubs.html#monographs


Figure 1. 
Bar plot of the number of drinking days by hour of the day at which drinking started.
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Figure 2. 
Bar plot of the number of drinking days by hour of the day at which drinking stopped. 

Evening/nighttime drinking days in which drinking stopped between 6 AM and 3 PM 

indicate participants reported stopping drinking the following day.
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Table 3

Poisson Multilevel Models Testing Whether Students Experienced More Negative Alcohol-Related 

Consequences on Days Drinking Began During the Day Versus in the Evening or at Night

Sum of Negative Consequences Experienced Each Day

Fixed Effects IRR [95% CI] IRR [95% CI]

Level 1: Daily Level

 Intercept .46 [.42, .50]*** .42 [.39, .46]***

 Day Drinking Day 1.05 [.92, 1.20] .59 [.52, .67]***

 Total Drinks - 1.24 [1.22, 1.25]***

 Social Weekend Day
a 1.40 [1.26, 1.56]*** .94 [.85, 1.03]

Level 2: Semester Level

 Semester-Mean Day Drinking .94 [.72, 1.24] .57 [.44, .74]***

 Semester-Mean Total Drinks - 1.22 [1.20, 1.25]***

 Semester Number .96 [.94, .98]*** .95 [.93, .97]***

Level 3: Person Level

 Person-Mean Day Drinking 3.57 [1.70, 7.47]*** 1.55 [.75, 3.21]

 Person-Mean Total Drinks - 1.18 [1.14, 1.22]***

 Male 1.07 [.89, 1.27] .74 [.62, .88]***

 Greek Participant 1.19 [.99, 1.42] 1.07 [.90, 1.28]

 Student Athlete 1.20 [1.01, 1.44]* 1.07 [.90, 1.27]

 Honors Student .69 [.51, .93]* .83 [.62, 1.11]

Note. N = 7,552 days nested within 618 students. IRR = Incidence rate ratio, CI = Confidence interval. Daily-level variables were semester-
mean-centered, semester-level variables were person-mean-centered, and person-level variables were grand-mean-centered. Semester number was 
centered at its midpoint (i.e., Semester 4).

a
Social Weekend Day = Thursday-Saturday (versus Sunday-Wednesday).

*
p < .05

**
p < .01

***
p < .001.
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