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Abstract

Background—Exceeding nationally recommended drinking limits puts individuals at increased

risk of experiencing harmful effects due to alcohol consumption. Both weekly and daily limits

exist to prevent harm due to toxicity and intoxication, respectively. It remains unclear how well

college students adhere to recommended limits, and if their drinking is sensitive to the wider sex

difference in weekly vs. daily drinking limits.

Methods—This study used a daily-level, academic-year-long, multi-site sample to describe

adherence to NIAAA daily (no more than 4 drinks per day for men, 3 drinks per day for women)

and weekly (no more than 14 drinks per week for men, 7 drinks per week for women) drinking

guidelines, and to test for sex differences and time effects. College students (n=992; 58% female)

reported daily drinking on a biweekly basis using web-based surveys throughout their first year of

college.

Results—Women exceeded weekly limits more frequently (15% of weeks [14–17%]) than men

(12% [10–14%]). Women and men exceeded daily drinking limits similarly often (25% and 27%,

respectively). In a GEE analysis across all 18 biweekly assessments, adjusted for covariates and a

linear trend over time, women were more likely to exceed weekly guidelines compared to men.

Sex differences in exceeding daily limits were not significant. Over time, rates of exceeding limits

declined for daily limits but only for males for weekly limits.

Conclusions—Female college students are more likely to exceed weekly alcohol intake limits

than men. Furthermore, trends over time suggest that college students may be maturing out of

heavy episodic drinking, but women may not mature out of harmful levels of weekly drinking.
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The observed disparity in risk for long-term health consequences may represent a missed

opportunity for education and intervention.
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Introduction

Exceeding nationally recommended drinking levels puts individuals at increased risk of

experiencing harmful effects due to alcohol consumption. Both weekly and daily limits

exist, which seek to prevent harm due to toxicity and intoxication, respectively. The NIAAA

drinking guidelines (National Institute on Alcohol Abuse and Alcoholism, 2009) define low-

risk drinking as drinking no more than 4 drinks per day, and 14 drinks per week for men,

and 3 drinks per day, and 7 drinks per week for women. As such, the daily limits are in line

with the commonly used cut-offs for heavy episodic drinking (i.e., 5+/4+ drinks for men/

women), and both limits are in line with the 2010 Dietary Guidelines for Americans, where

drinking in excess of these two limits is defined as “heavy or high-risk drinking” (U.S.

Department of Agriculture and U.S. Department of Health and Human Services, 2010).

The goal of existing guidelines is two-fold: to prevent immediate harm and consequences

and to prevent long-term harmful effects. Daily limits indicate a level of alcohol intake

above which substantial cognitive and physiological impairment is increased in most adults

(Dawson et al., 1996; Hindmarch et al., 1991), and thus may lead to injuries and deaths

through burns, drownings, homicides, assaults, falls, and motor vehicle crashes. Weekly

limits reflect levels of average daily ethanol intake above which risks of various chronic

health conditions are elevated (e.g., Greenfield, 2001), such as liver disease, heart disease,

sleep disorders, and several types of cancer.

College student drinking patterns more commonly lead to acute effects including deaths,

injuries, and physical and sexual assaults (Dejong et al., 2009; Hingson et al., 2009;

NIAAA, 2002) rather than chronic conditions. Further, while there is considerable effort

from NIAAA itself to educate college students, health educators, and counselors about the

guidelines in their self-help materials (e.g., http://www.collegedrinkingprevention.gov/

OtherAlcoholInformation/tipsForCuttingDownonDrinking.aspx#keepingtrack; http://

www.collegedrinkingprevention.gov/OtherAlcoholInformation/cutDownOnDrinking.aspx)

and in manuals designed for use by health care providers (http://

www.collegedrinkingprevention.gov/media/FlemingManual.pdf), many college and

university programs and websites discuss responsible drinking in terms of setting a limit for

the night, but not for the week. Likewise, more general, non-university-affiliated online

safety tips focus on drinking episodes not weekly limits. Even intervention and prevention

efforts tend to focus solely on daily limits, and may not even mention weekly limits. For

example, the often used Brief Alcohol Screening and Intervention for College Students

(BASICS) (e.g., Turrisi et al., 2009) does not educate students about NIAAA drinking

limits, nor do AlcoholEdu or e-Chug, the two most widely adopted electronic interventions

(Hustad et al., 2010), or some brief motivational interviewing approaches (e.g., Wood et al.,
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2010). Even norms perception approaches (e.g., LaBrie et al., 2008; Neighbors et al., 2010),

which oftentimes provide weekly drinking norms, do not educate students about NIAAA

recommended cutoff limits to prevent harmful effects. Thus, college students are more likely

to be familiar with heavy episodic drinking guidelines than nationally recommended weekly

drinking limits that would minimize their chances of developing chronic conditions in the

long term.

A complicating factor is that the national drinking guidelines are sex-specific, and that the

gap in low-risk drinking between men and women is larger for the weekly than the daily

limits. That is, the NIAAA drinking guidelines recommend that, per day, women should

drink no more than 75% of the recommended limit for men (i.e., 3 vs. 4 drinks per day),

while per week, women should drink no more than 50% of the recommended limit for men

(i.e., 7 vs. 14 drinks per week).

Currently, it is not well understood how frequently college students exceed weekly drinking

limits or whether female students may be at greater risk of exceeding these limits. Generally,

alcohol use is more common among men relative to women (e.g., O'Donnell et al., 2006;

Wechsler et al., 1994), and can result in different negative consequences of drinking for men

and women (Norberg et al., 2011). Sex differences also exist in drinking motives (e.g., Park

and Levenson, 2002), and to some extent, in daily drinking patterns (Hoeppner et al., 2012).

It remains unclear, however, if men and women differ in their adherence to national drinking

guidelines. The majority of U.S. adults (~70%) either abstain from alcohol entirely or drink

within low-risk limits (NIAAA, 2009). These numbers are likely to be lower among college

students, given the high frequency of heavy episodic drinking, with 37% of full-time college

students reporting having consumed five or more drinks in a row in the last two weeks

(Johnston et al., 2012). National surveys do not, however, typically report the frequency

with which weekly limits are exceeded in this population.

In this study, we examined 18 biweekly reports by 992 first year college students of their

daily drinking during the previous week. Our objective was to describe overall prevalence

levels of exceeding daily and weekly drinking limits (i.e., whether or not students exceeded

guidelines during the first year; how frequently they exceeded guidelines; if there were

changing trends over time in exceeding guidelines), and to test for potential sex differences

in exceeding guidelines.

As a thought experiment, we also looked at a second weekly cutoff for women. If college

students are knowledgeable about the heavy episodic drinking definitions (i.e., 5+/4+

drinks), but are not knowledgeable about weekly drinking limits, then women might be

expected to drink less than men, but at a rate of 80% (4/5=0.80) of men's consumption,

rather than at the recommended weekly rate of 50% (7/14=0.50). If that were the case,

women might drink no more than 11 drinks per week, i.e. 80% of men's consumption. To

test this idea, we examined how frequently women exceeded 11 drinks per week, and if they

did so at the same rate as men exceeded 14 drinks per week.
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Materials and Methods

Participants

Participants were incoming first-year college students, who were recruited during the

summer to participate in a two-year longitudinal study to evaluate naturalistic changes in

alcohol use for typical college students (43% recruitment rate). Recruitment occurred in

three cohorts, in the summers of 2004, 2005 and 2006. Students were eligible to participate

if they attended high school in the U.S., planning to live on campus in college, and enrolled

at one of three participating New England universities and colleges. Participants were

included in the present analyses if they completed at least 1 biweekly report after their

baseline assessment (94%). The sample (n=992) was on average 18.4 (SD=0.5) years old at

enrollment and was 58.4% female. Participants reported their race as White (64.5%), Asian

(13.6%), African American (7.5%), Pacific Islander (0.3%), American Indian (0.1%), and

multi-racial (6.0%); 7.7% did not specify their racial background and 12.0% reported being

Hispanic.

Procedure

Incoming students received letters inviting them to enroll in the study, and parents of minors

received similar letters. Participants completed an online consent procedure, followed by a

baseline assessment battery prior to arriving on their college campus. Starting with the first

week after arrival on campus, participants received biweekly emails containing links to an

online survey. Participants were given one week to complete each survey, and were

reminded twice to do so via email. Surveys were conducted throughout the school year,

including breaks, resulting in 18 possible surveys in the academic year. Biweekly reports

rather than weekly reports were used to reduce response burden. All procedures were

approved by the Institutional Review Boards of the participating institutions.

Measures

Alcohol Use—For the biweekly reports, students completed a 7-day timeline follow-back

of the number of drinks they consumed each day (Hoeppner et al., 2010). The online survey

link provided a grid with dates for the seven days prior to the survey completion, starting

with yesterday. Thus, for each respondent there was a flexibly-timed 7-day recall period

during every a priori determined 14-day interval. For each 7-day recall period, we derived

binary indicators of exceeding NIAAA drinking guidelines during that week.

Pre-college characteristics—The baseline assessment battery assessed demographics

(i.e., age, sex, race), and included a scale measuring drinking during the senior year in high

school (a modified version of the Graduated Frequency for Alcohol; Hilton, 1989; Rehm et

al., 1999), from which we derived the average number of drinks consumed per week in the

senior year of high school. Given the zero-inflation and skew of this variable, we created

three categories: no alcohol use (58%), one drink per week or less (13%), and more than one

drink (29%).
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Analytic Strategy

To describe the prevalence of exceeding NIAAA drinking guidelines in college students, we

examined different ways in which students could exceed these limits: by exceeding either

daily or weekly limits, by exceeding both, by exceeding daily limits (regardless of weekly

limits), and by exceeding weekly limits (regardless of daily limits). For these indices, we

calculated the proportions of students who ever exceeded NIAAA drinking guidelines in the

first year of college. Then, to determine the frequency of exceeding limits, we calculated the

average proportion of weeks during which college students exceeded guidelines (i.e., we

first calculated the proportion of weeks each student exceeded guidelines, and then averaged

across students). For descriptive comparison, we calculated these values for women and men

separately, and calculated proportions first based on all students and then based on only

students who drank at least one drink during the first year. To graphically describe trends

over time, we also calculated the proportions of student who exceeded drinking guidelines

each week.

To test for sex differences in exceeding drinking guidelines over time, we used generalized

estimating equations (GEE) (Liang and Zeger, 1986), where the binary dependent variable,

“exceeding drinking guidelines (vs. not)”, was measured 18 times per participant. Using

SAS proc genmod, we modeled this dependent variable using a binomial distribution, used

the log link rather than the logit link function to calculate relative risks (Carter et al., 2009),

and used a first-order autoregressive structure (AR1) to model serial dependence. We

protected the chosen alpha of 0.05 in the presence of multiple significance testing (i.e., five

dependent variables) by adjusting p-values based on the expected proportion of falsely

rejected hypotheses, as described by Benjamini and Hochberg (1995).

As a preliminary step, we used the same approach to test for significant predictors of

missing observations, where we tested demographic (i.e., sex, race, age), logistical (i.e.,

school of enrollment, linear trend for time), and prior alcohol use (i.e., number of drinks per

week during a typical week in high school) variables. We included significant predictors of

non-response in the GEE model of exceeding NIAAA drinking guidelines alongside sex, our

predictor of interest. We included logistical variables regardless of significance, because we

wanted to account for differences between schools, and because we wanted to know if rates

of exceeding drinking guidelines increased or decreased over time.

Results

Compliance with Biweekly Assessments

Participants reported data on average on 112 ± 27.5 days (median=126, min=7, max=126) of

the possible 126 days, and 16 ± 3.9 weeks (median=18, min=1, max=18) of the possible 18

weeks. In any given week, non-response ranged from 7.8% (biweekly interval #5) to 16.0%

(biweekly interval #9). Sporadic non-responses (e.g., providing data for fewer than seven

days within the one-week recall period) occurred in only 24 (2.4%) participants, for a total

of 32 weekly reports (< 1% of the 17,856 possible weekly reports).

Significant predictors of non-response were race (χ2(1) = 20.13, p < .05), where non-

Hispanic Whites were less likely to complete biweekly reports; school (χ2(2) = 49.51, p < .
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05), and prior alcohol use (χ2(2) = 35.75, p < .05), where students who drank more drinks

during a typical week during high school were less likely to complete a given biweekly

report. There was no increasing or decreasing trend in biweekly survey completion across

the first year of college (χ2(1) = 1.68, p > .05), and age (χ2(1) = 0.93, p > .05) and sex

(χ2(1) = 1.46, p > .05) appeared to be unrelated to biweekly non-response. Similarly,

interaction effects between sex and the other potential predictors of non-response were not

significant.

Given the rarity of sporadic non-response, the lack of a systematic link between non-

response and the passage of time, and the fact that even partial information improves model

estimates, we included all participants in the analyses, even those with only 1 or 2 weeks of

data (2.4%).

Prevalence of Exceeding NIAAA Guidelines

The prevalence of exceeding NIAAA drinking guidelines (either weekly or daily or both) at

least once during the first year of college (Table 1) was fairly high, both among all students

(65.6%) and certainly among non-abstaining students (85.4%). Among drinkers, a larger

proportion of men than women exceeded NIAAA drinking guidelines (88.9% vs. 83.2%).

When looking at daily and weekly limits separately, more women than men exceeded

weekly limits (60.7% vs. 64.8%, for males and females respectively). No student exceeded

weekly limits without also exceeding daily limits during that year. Even when examining

each week separately, we found that few students exceeded weekly but not daily limits in a

given week, and if they did, only once (n=27) or twice (n=4) during the year.

Across the 18 biweekly assessments (Table 2), men and women exceeded the daily drinking

limit similarly frequently (during 27% and 25% of the 18 weeks on average, respectively),

including among ever drinkers (37% and 32%, respectively). Women tended to exceed

weekly limits more frequently than men (15% of weeks for women vs. 12% of weeks for

men). Regarding our thought experiment, note that women exceeded 11 drinks per week

(8% of weeks) less frequently than men exceeded 14 drinks per week. The same pattern

emerged among ever drinkers (10% versus 16%).

For both daily and weekly drinking, prevalence rates fluctuated by week, apparently in

response to academic calendar events (Figure 1). For example, drinking guidelines were less

commonly exceeded during winter break weeks. Nevertheless, two general trends emerge.

In any given week, more men tended to exceed daily limits than women, except towards the

end of the academic year, when rates were quite similar. For weekly drinking, female

students exceeded weekly limits more commonly than male students.

Testing Sex Differences in Exceeding NIAAA Drinking Guidelines

Among all students, and after adjusting for covariates, sex differences (Table 3) in

exceeding NIAAA drinking guidelines in general (either weekly or daily or both) were not

significant (χ2(1)=3.48, p>.05), but they were significant for exceeding both daily and

weekly limits in the same week (χ2(1)=29.07, p<.01), where women were 1.54 times as

likely to exceed both daily and weekly limits in the same week as men. This difference was
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largely due to differences in exceeding weekly limits (χ2(1)=31.61, p<.01), where women

were 1.57 times as likely as men to exceed weekly limits. Differences in exceeding daily

limits were non-significant (χ2(1)=1.64, p>.05). Regarding our thought experiment, when

considering a weekly limit of 11 drinks for women, no sex differences in exceeding weekly

limits were found (χ2(1)=1.64, p>.05).

When we restricted analyses to ever drinkers only (Table 3), the same pattern of results

emerged. That is, women were more likely to exceed both daily and weekly limits in a given

week (χ2(1)=21.72, p<.01), which was largely due to their increased likelihood of

exceeding weekly limits (χ2(1)=23.92, p<.01); no differences emerged regarding exceeding

daily limits only (χ2(1)=0.11, p>.05). Relative risks estimates, however, were somewhat

lower in this sub-sample analysis.

All five models included race, school, previous alcohol use and a linear trend over time as

covariates. Race, school and previous alcohol use were included in the model because they

were significantly related to non-response. In the models predicting exceeding NIAAA

drinking guidelines, these predictors were also significant. Specifically, across all five

models, and both sample selections, students with higher levels of alcohol consumption in

the year before college were more likely to exceed drinking guidelines. In a subset of

models (i.e., exceeding NIAAA guidelines in general; daily limits specifically), school was a

significant predictor for both sample selections, and race for the all-student analyses only,

where non-Hispanic Whites were more likely to exceed NIAAA guidelines in general

(χ2(1)=11.76, p<.05), as well as daily limits specifically (χ2(1)=11.96, p<.05).

In both sample selections, there was a significantly decreasing trend over the first year of

college in exceeding NIAAA drinking guidelines (χ2(1)=11.45 and 10.78, respectively, p<.

05), which was largely due to decreasing trends in exceeding daily limits (χ2(1)=12.23 and

11.55, respectively, p<.05). This trend was small, with a relative risk estimate of 0.991 per

month in both sample selections, but does translate into an average decline in exceeding

daily limits in any given week by approximately 10% by the end of the first year. In post-

hoc analyses, sex differences in trends over time, as indicated by a significant interaction

term between sex and time, were found for exceeding both limits and weekly limits (all

students: χ2(1)=5.98 (both) and 6.14 (weekly); ever drinkers: χ2(1)=6.07 (both) and 6.23

(weekly), where men showed a decreasing trend in exceeding weekly limits (RR=0.98

[0.97–0.99]) in both sample selections, while women did not.

Discussion

This study used multiple weekly recall periods across the first year of college to examine

how commonly and frequently college students exceeded the NIAAA drinking guidelines. It

should be noted that some controversy exists regarding the presence or size of the sex

difference in alcohol related harm. For example, meta-analyses suggest smaller sex

differences than those used by national guidelines (Corrao et al., 2000; Gmel et al., 2003).

The specific values of the NIAAA weekly limits, however, are in line with evidence that

indicates that women are at risk of developing long-term harmful effects at lower levels of

alcohol intake than men, particularly for liver disease and breast cancer. For example, the
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14/7 weekly drinking guidelines are in line with findings from a large population-based

prospective study with 12-year follow-up that showed that the relative risk of developing

alcohol-related liver disease was increased at 7 to 13 drinks per week for women and 14 to

27 drinks per week for men (Becker et al., 1996). They are also in line with findings from

breast cancer research, where recent evidence suggests that the relative risk of developing

breast cancer over nondrinkers may be increased at even lower levels of drinking, namely, at

3–6 drinks per week (Chen et al., 2011). Thus, while there is some controversy about what

the sex-specific drinking guidelines should be, evidence exists that supports the weekly

NIAAA drinking guidelines.

Our results indicate that, in any given week, college students are more likely to exceed daily

limits than weekly limits, as would be expected given national data. Specifically, Monitoring

the Future (MTF) and National Household Survey of Drug Abuse (NHSDA) data indicate

that college students have higher prevalence rates of alcohol use and higher rates of heavy

episodic use, but lower rates of daily drinking than their non-student peers (Johnston et al.,

2012; O'Malley and Johnston, 2002).

Given the sex-specificity of the national guidelines, and the wider gap between limits for

men and women in daily vs. weekly guidelines, we tested if there were sex differences in

exceeding these guidelines. We found that women were more likely to exceed the weekly

limits suggested by the NIAAA dinking guidelines (i.e., drink more than 7 drinks in a week)

than men, whose weekly limit is substantially higher (i.e., no more than 14 drinks in a

week). Men and women were similarly likely to exceed daily limits, after adjusting for race,

school, pre-college drinking and a linear trend over time. This finding of differences in

weekly but not daily drinking suggests that, if the 14/7 criteria are valid, women are at

greater risk than men of engaging in drinking habits during college that are more likely to

result in long-term harm. If this trend continued beyond the college years, this pattern of

drinking could put women at increased risk of experiencing toxicity-related harm in later

years.

Fortunately, many college students mature out of heavy episodic drinking after college

(Dawson et al., 2004). To the degree that the drinking behavior of exceeding weekly limits

is merely an artifact of exceeding daily limits, and thus similarly likely a habit that students

mature out of, the harmful effects due to alcohol toxicity during the college years is likely

limited. It should be noted though that brain development continues well into the early

adulthood years. The potential long-term consequences of alcohol use during this time of

rapid developmental processes are not yet well understood, but rapidly changing systems are

often particularly vulnerable to disruption (Spear, 2002). Also of concern is recent evidence

that suggest that although heavy drinking declines upon college graduation, drinking

frequency remains stable or even increases (Johnston et al., 2012); this raises the possibility

that the weekly limits become more relevant after leaving the college environment when

weekly volume is less likely to be driven by heavy episodic drinking.

We showed linear decreases in exceeding daily limits for both men and women over the

course of the first year of college, but for weekly limits, we only showed decreases in men

but not women. With women's greater tendency to exceed weekly guidelines than men, there
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may be long-term implications for women in particular. Women may fail to mature out of

this potentially harmful drinking pattern; for example, after college, young women might

drink 1 drink per day with a meal, and 2 on weekends (equaling 9 drinks per week), thinking

it to be safe (i.e., below the 3 drinks per day daily limit), when in fact it is not from the

standpoint of toxicity. It would be easy for young women to make this mistake, because

college student drinkers are almost exclusively exposed to information about the dangers of

intoxication due to heavy episodic drinking, and receive little if any education about the

long-term harmful effects due to toxicity and the need to manage the overall volume of

alcohol. Existing college student drinking prevention and intervention efforts come in a wide

variety of forms, including correcting norms perception, motivational interviewing and

educational approaches, but are generally united in their omission of addressing weekly

drinking limits, though notable exceptions exist (Borsari et al., 2007; 2012).

Study findings suggest a need to include information about weekly limits in ongoing college

alcohol harm preventions strategies, and it will be crucial to understand why women exceed

these limits. Our data, unfortunately, cannot address this point directly. One possibility is

that this tendency is due to lack of awareness on the part of women: when we compared the

rates men exceeded 14 drinks per week with the rates women exceeded 11 drinks per week,

the 80% equivalent of men's weekly limit, we found no sex differences. This finding

suggests that women know to drink less than men, but they may not know how much less

they should drink weekly to prevent toxicity effects. Lack of awareness of the qualitatively

different weekly drinking limits, however, is not the only explanation of this finding. It is

quite possible that women had knowledge of their recommended weekly drinking limit but

still drank at levels exceeding the weekly limit, perhaps motivated by contextual influences

by peers (e.g., active or passive influences) or alcohol cue exposure. In line with that idea is

the observation that students generally exceeded both daily and weekly limits, and rarely if

ever exceeded just weekly limits. On the other hand, the finding of no sex differences in

exceeding the 14/11 drinks cut-offs, combined with the finding that rates of daily excesses

decreased over the study duration, while weekly excesses did not, at least suggests that lack

of knowledge may play a role in college women exceeding NIAAA weekly drinking limits

more commonly and more frequently than men. Lastly, we cannot rule out the possibility

that the guidelines are simply incorrect. The intent of the present paper is not to make

conclusions regarding the accuracy of the guidelines (nor would we be able to with the

existing data), but simply to raise awareness at the inconsistency when considering gender

differences.

The complexity of these reasons and caveats notwithstanding, it seems advisable to consider

including information about NIAAA weekly drinking limits in college alcohol intervention

strategies. The current focus on heavy episodic drinking arises from the continuing need to

address and prevent the acute harm caused by heavy episodic drinking in this population

(Dejong et al., 2009; Hingson et al., 2009), but perhaps this focus need not be to the

exclusion of educating college students about overall weekly drinking limits and long term

risks of alcohol consumption. Complicating factors are the need for brevity and the need to

minimize resistance. For many at-risk drinkers, the NIAAA drinking guidelines may seem

unrealistically low, and could potentially result in the loss of credibility. Nevertheless,

excluding weekly limits from discussion could be a missed opportunity for lifelong teaching.
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Educating college students about weekly limits may not impact their drinking behaviors

during college, given social pressures and norms, but using this opportunity to impart

important health information could positively impact the rest of their lives.

Strengths and Limitations

This study is the first to explore sex differences in exceeding weekly drinking limits in a

college student population. It used a large, multi-campus sample, recruited over several

cohorts, thereby increasing the generalizability of results. Fine-grained longitudinal data

collection methods minimized recall biases (Hoeppner et al., 2010) and spanned a long

period of time (i.e., an academic year in its entirety), and enabled the identification of trends

over time, including the percentage of weeks during which students exceeded guidelines, not

just point-estimates of prevalence levels.

Results must also be understood within the context of several limitations. Racial and ethnic

diversity in our sample, while representative of the participating universities and colleges,

did not provide large enough groups for subgroup analyses. Additionally, retention over

time, while generally high (87–92% each week), was systematically related to alcohol use,

such that students with higher pre-college alcohol use were less likely to complete biweekly

surveys. Thus, our estimates of alcohol use are likely underestimates. Importantly, however,

survey non-response was not related to sex, thereby lessens the worry that sex differences

may be confounded with survey non-response. There was also no decreasing trend in survey

completion over time, thereby alleviating worry that the observed declining trend in

exceeding daily limits is merely an artifact of non-response. It should also be noted that

compliance within each weekly recall period (i.e., reporting of each day's drinking) was

excellent (>99%), so that each weekly estimate was based on complete information.

Conclusions

Our results indicate that female college students, compared to their male counterparts, are

more likely to exceed the weekly alcohol intake limits recommended by the NIAAA (2009),

thereby putting themselves at increased risk for experiencing long-term alcohol-related harm

due to toxicity. No such differences were observed with respect to heavy episodic drinking.

Moreover, while rates of exceeding daily limits declined over the first year of college, they

did not do so for weekly limits, suggesting that college students may be maturing out of

heavy episodic drinking, but not harmful weekly drinking. Most college student drinking

interventions (e.g., including norms perception, motivational interviewing and educational

approaches) do not typically educate students about weekly drinking limits. Our findings

suggest that the observed disparity in risk for long-term health consequences via excessive

weekly drinking may represent a missed opportunity for lifelong education and intervention,

particularly for women.
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Figure 1.
Weekly trends in exceeding NIAAA drinking guidelines are shown separately for exceeding

daily (A) and weekly (B) limits. In any given week, more men tended to exceed daily limits

than women, except towards the end of the academic year, when rates were quite similar.

For weekly drinking, female students exceeded weekly limits more commonly than male

students. Women did not, however, exceed 11 drinks more frequently than men exceeded 14

drinks (shown in grey). These trends are relatively consistent across the academic year,

despite overall prevalence levels fluctuating in response to academic calendar events (e.g.,

winter break around week 10).
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Table 1

Proportion of males and females ever exceeding NIAAA guidelines in the first year

Male Female

n % n %

All students (n=992)

  Exceeded NIAAA guidelines (weekly or daily) 271 65.6 380 65.6

  Exceeded daily and weekly 184 44.6 293 50.6

  Exceeded daily limit 271 65.6 380 65.6

  Exceeded weekly limit 185 44.8 296 51.1

  ♀ Exceeded 80% of men's weekly limit (i.e., 11 drinks) 207 35.8

Ever drinkers (i.e., at least 1 drink during the first year) only (n=762)

  Exceeded NIAAA guidelines (weekly or daily) 271 88.9 380 83.2

  Exceeded daily and weekly 184 60.3 293 64.1

  Exceeded  daily limit 271 88.9 380 83.2

  Exceeded weekly limit 185 60.7 296 64.8

  ♀ Exceeded 80% of men's weekly limit (i.e., 11 drinks) 207 45.3
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Table 2

Average proportion of 18 weeks during which NIAAA guidelines were exceeded

Male Female

% 95% CI % 95% CI

All students (n=992)

 Exceeded NIAAA guidelines (weekly or daily) 0.28 [0.25–0.30] 0.25 [0.23–0.28]

 Exceeded daily and weekly 0.12 [0.10–0.14] 0.15 [0.13–0.17]

 Exceeded daily limit 0.27 [0.25–0.30] 0.25 [0.23–0.27]

 Exceeded weekly limit 0.12 [0.10–0.14] 0.15 [0.14–0.17]

 ♀ Exceeded 80% of men's weekly limit (i.e., 11 drinks) 0.12 [0.10–0.14] 0.08 [0.07–0.09]

Ever drinkers only (n=762)

 Exceeded NIAAA guidelines (weekly or daily) 0.37 [0.34–0.41] 0.32 [0.29–0.35]

 Exceeded daily and weekly 0.16 [0.14–0.19] 0.19 [0.17–0.21]

 Exceeded daily limit 0.37 [0.34–0.40] 0.32 [0.29–0.34]

 Exceeded weekly limit 0.16 [0.14–0.19] 0.19 [0.17–0.22]

 ♀ Exceeded 80% of men's weekly limit (i.e., 11 drinks) 0.16 [0.14–0.19] 0.10 [0.09–0.12]

Note: Proportions were first calculated per participant, and then averaged across participants
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Table 3

Adjusted relative risk estimates for females relative to males across 18 weeks

Dependent Variable RR 95% CI

All students (n=992)

 Exceeded NIAAA guidelines 1.10 [1.00 – 1.21]

 Exceeded daily and weekly 1.54 [1.32 – 1.81] **

 Exceeded daily limit 1.08 [0.98 – 1.20]

 Exceeded weekly limit 1.57 [1.34 – 1.83] **

 (Women only) Exceeded 80% of men's weekly limit (i.e., 11 drinks) 0.89 [0.74 – 1.07]

Ever drinkers only (n=762)

 Exceeded NIAAA guidelines 1.03 [0.94 – 1.13]

 Exceeded daily and weekly 1.45 [1.24 – 1.69] **

 Exceeded daily limit 1.02 [0.93 – 1.11]

 Exceeded weekly limit 1.47 [1.26 – 1.71] **

 (Women only) Exceeded 80% of men's weekly limit (i.e., 11 drinks) 0.83 [0.69 – 0.99]

Note: Models included race, school, time, # of drinks per week during high school and time as covariates.

*
p < 0.05,

**
p < 0.01 after adjusting for false discovery rate (Benjamini & Hochberg, 1995)
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