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Abstract

Background—Young adults report the heaviest drinking of any age group, and many are at risk
for experiencing an alcohol use disorder. Most research investigating young adult drinking has
focused on single indicators of use. Using multiple dimensions of consumption, such as federal
guidelines for daily/weekly drinking and engagement in drinking at twice the binge threshold
(“high-intensity drinking”) to characterize drinking behavior could illuminate drinking patterns
linked with harms.

Objectives—We used a person-centered approach to examine latent classes of drinkers from a
national sample of young adults. Further, we compared classes on college status.

Methods—We used 2012-2013 data from the National Epidemiologic Survey on Alcohol and
Related Conditions (NESARC)-I11. We included past-year drinkers aged 18-22 years (n = 2213).
Latent classes were estimated based on drinking frequency, daily/weekly drinking, frequency of
heavy episodic drinking (4+/5+ drinks for women/men), frequency of high-intensity drinking
(8+/10+ drinks), and intoxication frequency.

Results—Five latent classes were identified: Occasional, Light Drinkers (30%), Regular
Drinkers (6%), Infrequent Drinkers with Occasional Binging (10%), Frequent Drinkers with
Occasional Binging (22%), and High-Intensity Drinkers (32%). Although membership in the two
riskiest classes were more common among college-attenders, odds of being a High-Intensity
Drinker relative to the second riskiest class was not significantly different for college- and non-
college-attending young adults.
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Conclusions/Importance—As high-intensity drinking does not appear to be a drinking pattern
unique to college-attenders and non-college-attenders are less likely to mature out of heavy
drinking patterns, intervention efforts are needed for this at-risk age group.
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Young adults between the ages of 18 and 25 report the heaviest drinking rates of any age
group in the United States (Johnston, O’Malley, Bachman, Schulenberg, & Miech, 2015).
An estimated 35.6% of young adults reported past-month heavy episodic drinking (HED;
Substance Abuse and Mental Health Services Administration [SAMHSA], 2014), often
defined as 4+/5+ drinks in one sitting for women/men (National Institute on Alcohol Abuse
and Alcoholism [NIAAA], 2004). Within an HED occasion, the average young adult
consumes 9.5 drinks, far exceeding this threshold (Naimi, Nelson, & Brewer, 2010). HED is
associated with numerous negative consequences, including unsafe sexual behaviors,
academic/occupational problems, social-interpersonal concerns, and driving under the
influence (White & Hingson, 2014). Moreover, young adults are vulnerable to experiencing
an alcohol use disorder (AUD), as the prevalence rates for any past-year AUD are highest
(26.7%) among those aged 18 to 29 as compared to those over age 30 (Grant et al., 2015a).

A body of research supports that drinking behavior and harms may differ between college-
attending and non-college-attending young adults (Carter, Obremski Brandon, & Goldman,
2010; Merrill & Carey, 2016). Most findings suggest that college students drink more than
non-college-attending young adults during the college years (e.g., Patrick & Terry-McElrath,
2017; Quinn & Fromme, 2011). For example, a recent study of 19/20 year-olds indicated
that as compared to non-college-attending young adults and full-time college students at 2-
year institutions, full-time college students at 4-year institutions were significantly more
likely to report HED during the past two weeks (Patrick & Terry-McElrath, 2017). Drinking
patterns among college students are thought to be influenced by aspects specific to the
college environment (e.g., living situation, academic week, decreased responsibilities;
Merrill & Carey, 2016). Though some evidence suggests that non-college-attending young
adults are lighter drinkers, this sub-population remains a sizable (U.S. Census Bureau,
2014), potentially at-risk population for several reasons. First, though generally lighter
drinkers, non-college-attenders are found to be at risk for later harms, such as being less
likely to mature out of problematic drinking behavior than their college-attending
counterparts (Lanza & Collins, 2006; White, Labouvie, & Papadaratsakis, 2005). Second,
some evidence suggests that non-college-attenders are more likely to experience alcohol-
related problems, such as getting into fights or going to work/school high/drunk (Quinn &
Fromme, 2011). Finally, there are some mixed findings regarding differences in alcohol use
between college- and non-college-attenders: though some suggest college students drink
more heavily (e.g., Patrick & Terry-McElrath, 2017), others indicate small or no differences
in use (e.g., Chen, Dufour, & Yi, 2004; Quinn & Fromme, 2011).

It is important to note that research examining college and non-college drinking behavior has
primarily relied on comparisons on single indicators of use (e.g., whether they engage in
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HED), precluding contrasts in patterns of drinking behavior that may be particularly linked
with drinking-related problems. Given the potential for increased alcohol-related harm yet
generally lower alcohol consumption, a more in-depth understanding of non-college-
attending versus college-attending young adult drinking patterns is warranted. One statistical
approach to uncovering complex differences in drinking patterns is latent class analysis
(LCA). LCA is a person-centered technique that can be used to identify subgroups based on
a variety of shared characteristics (Collins & Lanza, 2010). Such unique classes can then be
compared on predictors or outcomes of class membership to detect individual
characteristics, such as those receiving post-secondary education, associated with
membership in a particular drinking class. Prior research has used LCA or similar
techniques to illuminate drinking patterns in national samples of emerging adults over time
(Auerbach & Collins, 2006), week-level drinking behavior characteristics among college
students (Fairlie, Maggs, & Lanza, 2016), and past 30-day drinking among non-students
(Lau-Barraco, Braitman, Stamates, & Linden-Carmichael, 2016). Comparisons in drinking
classes between college-attending and non-college-attending young adults have received less
attention.

In characterizing drinking patterns between college-attending and non-college-attending
young adults, it may be useful to examine a combination of multiple drinking indicators,
given evidence that unique information can be gained from each indicator. For example,
quantity and frequency of alcohol consumption have been shown to be distinctive predictors
of negative consequences from drinking (Breslow, Chen, Graubard, & Mukamal, 2011). The
interaction of several drinking indicators has also shown utility in predicting alcohol use
outcomes (Gunzerath, Faden, Zakhari, & Warren, 2004) and distinguishing drinking patterns
among adults (Linden-Carmichael, Lanza, Dziak, & Bray, 2017a). High-intensity drinking,
or drinking two or more times the HED level (8+/10+ drinks in one occasion for women/
men), has become a recent, critical focus in examining at-risk young adult drinkers (Patrick,
2016) given recent research suggesting the levels for HED during a drinking occasion may
be too low a threshold for characterizing the drinking levels of some individuals. A reported
10.3% of underage young adult drinkers engage in high-intensity drinking (Patrick & Terry-
McElrath, 2017). High-intensity drinkers report more frequent HED (Patrick, Terry-
McElrath, Kloska, & Schulenberg, 2016a) and are at greater risk for a past-year AUD
(Linden-Carmichael, Vasilenko, Lanza, & Maggs, 2017b). The limited research available on
high-intensity drinking and college education status suggests full-time college students are
more likely to report recent high-intensity drinking than other groups of young adults,
including non-college-attenders (Patrick & Terry-McElrath, 2017). However, similar to other
indices alcohol use, comparisons have only been made with respect to a single indicator of
high-intensity drinking, rather than incorporating high-intensity drinking behavior into a
more comprehensive model that describes drinking patterns. Use of multiple drinking level
guidelines including HED, high-intensity drinking, and daily/weekly guidelines provided by
the National Institute of Alcohol Abuse and Alcoholism and the U.S. Department of
Agriculture (NIAAA, 2004; 2009) may be helpful in identifying and comparing patterns of
drinking among college- and non-college-attending young adults.

The purpose of the current study was to model latent classes of young adult alcohol users
and to compare classes based on college student status. More specifically, using a nationally
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Method

representative sample of 18- to 22-year-olds, our first aim was to identify and interpret
subgroups of young adults based on several drinking indicators: drinking frequency, daily/
weekly drinking quantity, frequency of engagement in HED, frequency of high-intensity
drinking, and frequency of alcohol intoxication. Our second aim was to examine the
association between class membership and college attendance. We hypothesized that there
would be distinct latent classes of young adults based on various drinking characteristics and
that these subgroups would differ significantly based on education status, such that college-
attenders would be more likely to belong to a group characterized by frequent HED and
high-intensity drinking than non-college-attenders.

Participants and Procedure

Measures

The data used in the current study were from the National Epidemiologic Survey on Alcohol
and Related Conditions-111 (NESARC-III), sponsored by the NIAAA (Grant et al., 2014).
The target population for NESARC-I11 was U.S. adults who were at least 18 years old,
residing in households or noninstitutionalized group quarters (e.g., dormitories). Adults were
randomly selected within this population, and those who were Hispanic, Black, and Asian
were oversampled in order to provide more reliable estimates; weights were used to take the
sampling procedures into account. Survey weights were consequently incorporated in all
study analyses, including weighted percentages. A total of 36,309 adults participated in the
NESARC-III survey. The survey protocol was approved by the institutional review boards of
the National Institutes of Health and Westat, and all individuals gave informed consent prior
to participation. Respondents were compensated $90. Data were collected in 2012-2013.

The current study analyses included only participants who were between the ages of 18 and
22 years (i.e., normative college ages) and who reported any past-year alcohol use; 3,030
participants were aged 18 to 22. Within this sample, 27% reported no alcohol use in the past
year. The final analytic sample consisted of 2,213 (49.8% women) young adults. The
majority were White, Non-Hispanic (57.7%); others were Hispanic (20.2%), Black, non-
Hispanic (14.0%), Asian/Native Hawaiian/Other Pacific Islander, non-Hispanic (6.0%), and
American Indian/Alaska Native, non-Hispanic (2.1%). With regard to college education
status, participants were categorized as college-attenders if they (1) indicated they were a
full-time student in the past 12 months and (2) reported at least some college but less than
any graduate education as their highest educational attainment. Approximately 61.4% were
categorized as non-college-attenders and 38.6% were categorized as college-attenders.

Alcohol use indicators—Drinking frequency was based on how often participants
reported drinking any alcoholic beverage in the last 12 months. Responses were coded as at
least monthly or less than monthly. Exceeding daily or weekly guidelines was assessed
based on whether they consumed no more than 3 (women) or 4 (men) drinks on a single day
or no more than 7 (women) or 14 (men) drinks per week in the last 12 months (NIAAA,
2009). Frequency of heavy episodic drinking (HED) was measured based how often they
reported drinking 4+ (women) or 5+ (men) drinks in a single day (NIAAA, 2004) in the last
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12 months with response options coded as not in the past year, less than monthly but past-
year HED, and at least monthly HED. Freguency of high-intensity drinking was based on the
largest number of drinks the participant reported consuming in a single day in the last 12
months and the frequency of heaviest use. Consistent with prior studies, high-intensity
drinking was defined as consuming twice the limit of HED, or consuming 8+ (women) or
10+ (men) drinks in a single drinking occasion (Linden-Carmichael et al., 2017b; Patrick,
2016), coded as in not in the past year, less than monthly but past-year high-intensity
drinking, and at least monthly high-intensity drinking.

Intoxication—Frequency of intoxication was measured based on how often the participant
reported drinking enough to feel intoxicated in the last 12 months. Responses were coded as
not in the past year, less than monthly but past-year intoxication, and at least monthly
intoxication.

Past-year AUD—The Alcohol Use Disorder and Associated Disabilities Interview
Schedule — DSM-5 Version (AUDADIS-5; Grant et al., 2015b), was used to as a measure of
past-year AUD. Participants indicated whether they experienced various symptoms for a
DSM-5 past-year AUD. Participants were determined to have an AUD if they reported at
least two out of the 11 DSM-5 criteria in the past 12 months.

Data Analytic Plan

SAS PROC LCA (Lanza, Dziak, Huang, Wagner, & Collins, 2015) was used to conduct
LCA. Latent classes were estimated based on past-year indicators of participants’ drinking
frequency, whether they exceeded daily/weekly drinking guidelines, frequency of HED,
frequency of high-intensity drinking, and frequency of intoxication. Models with one to
eight classes were compared to determine the best fitting model based on Akaike
Information Criterion (AIC), Bayesian Information Criterion (BIC), and interpretability. For
both the AIC and BIC, lower values indicate more optimal models. One hundred starting
values were used to examine the identification of each model. Models with 7 and 8 classes
did not converge.

After selecting the number of drinking classes, we compared drinking classes by college
student status in two ways. First, we entered college student status as a grouping variable to
describe latent class prevalences within non-college-attenders and within college-attenders.
Second, we added college student status as a covariate in models to statistically determine
whether latent classes differed based college attendance. Specifically, we conducted a
logistic regression to determine whether college-attenders were more likely to be in each
latent class relative to the riskiest drinking class. Riskiest drinking class was determined by
comparing classes based on past-year AUD through a logistic regression. Both college
student status and past-year AUD models were tested with and without sex and age as
covariates. Inclusion of these covariates did not substantially modify the latent class
structure, thus covariates were excluded for parsimony. So that standard errors could be
obtained, non-informative Bayesian priors were applied to avoid estimates on the boundary
of the parameter space (i.e., estimates of exactly 0 or 1; Lanza et al., 2015). PROC LCA
software is freely available at http://methodology.psu.edu.
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Results

Sample Descriptive Statistics

The majority of the overall analytic sample reported drinking at least monthly (68.9%) and
exceeding daily or weekly drinking guidelines (68.5%). With regard to frequency of
engagement in HED, 36.0% did not report HED in the past year, 23.6% reported HED in the
past year but less than monthly, and 40.4% reported at least monthly HED. Most participants
did not report high-intensity drinking in the past year (69.5%); 21.5% reported less than
monthly high-intensity drinking and 9.0% reported at least monthly high-intensity drinking.
In terms of intoxication, the most common response category was past-year but less than
monthly intoxication (39.6%); 31.0% did not report past-year intoxication, and 29.4%
indicated at least monthly intoxication. Finally, most (60.0%) did not report a past-year
AUD.

Latent Class Analysis

Model fit information for a 1- to 6-class solution is presented in Table 1. The AIC, BIC, and
adjusted BIC suggested that a model between 4 and 6 classes was optimal. After inspection
of the 4-, 5-, and 6-class solutions, a 5-class solution was selected based on interpretability
and separation of classes. Table 2 presents the parameter estimates for the 5-class model.
Occasional, Light Drinkers represented the second largest class, characterized by less than
monthly drinking, few exceeding daily/weekly levels of drinking, no past-year HED and low
intoxication. The smallest class was labeled Regular Drinkers; they were comprised those
who mostly drank at least monthly and exceeded daily/weekly guidelines, but did not engage
HED or high-intensity drinking. Regular Drinkers were mixed in their frequency of
intoxication, with most reporting less than monthly intoxication. Infrequent Drinkers with
Occasional Binging included young adults who drank infrequently but were likely to report
occasional (less than monthly) HED. Within this class, most reported no high-intensity
drinking in the past year, while approximately one-quarter indicated occasional high-
intensity drinking. Individuals in the Frequent Drinkers with Occasional Binging class drank
frequently and most reported occasional or monthly HED and intoxication. Similar to the
Infrequent Drinkers with Occasional Binging class, the majority did not report high-intensity
drinking, though some reported occasionally drinking at this level. The largest class was
labeled High-Intensity Drinkers and included young adults characterized by mostly
occasional or monthly engagement in high-intensity drinking as well as frequent drinking,
HED, and intoxication.

A logistic regression indicated that past-year AUD was significantly associated with
drinking class (-2 log L = 479.71, 4 df, p< .001). As shown in Table 3, young adults with an
AUD had significantly higher odds of belonging to the High-Intensity Drinking class than
any other class.

College Student Status

Latent classes were compared based on educational status in two ways. First, college student
status was entered as a grouping variable to identify the class prevalences separately for non-
college-attenders and college-attenders. As shown in Figure 1, most non-college-attending
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young adults belonged to the Occasional, Light Drinkers class. The next most prevalent class
was the High-Intensity Drinkers class, followed by the Frequent Drinkers with Occasional
Binging class. By contrast, most college-attending young adults belonged to the High-
Intensity Drinkers group, followed by the Occasional, Light Drinkers class and the Frequent
Drinkers with Occasional Binging class.

Second, we entered college status as a predictor of latent class membership. Results
indicated that college student status was significantly associated with drinking class (-2 log
L =24.71, 4 df, p< .001). We further compared each drinking class to the riskiest drinking
class (High-Intensity Drinkers) to determine whether the odds of being in each class differed
based on whether the individual was a college-attending or non-college-attending young
adult. As shown in Table 3, college-attenders were less likely than non-college-attenders to
be in the Occasional, Light Drinkers class, Infrequent Drinkers with Occasional Binging
class, and the Regular Drinkers class relative to the High-Intensity Drinkers class.
Importantly, the odds of being a High-Intensity Drinker relative to a Frequent Drinker with
Occasional Binging (the second riskiest class) was not significantly different for college-
attending and non-college-attending young adults.

Discussion

The current study identified five unique latent classes from a national sample of young
adults drinkers aged 18 to 22 based on several drinking indicators. These subgroups were:
Occasional, Light Drinkers; Regular Drinkers; Infrequent Drinkers with Occasional Binging;
Frequent Drinkers with Occasional Binging; and High-Intensity Drinkers. Occasional, Light
Drinkers and Infrequent Drinkers with Occasional Binging are both marked by infrequent
drinking and no to infrequent high-intensity drinking, but differ primarily in terms of
whether they exceeded daily/weekly drinking guidelines and their frequency of HED during
the past year. That is, whereas most Occasional, Light Drinkers did not exceed drinking
guidelines, all Infrequent Drinkers with Occasional Binging exceeded daily/weekly limits,
which is reflected in their more frequent HED and intoxication levels. Regular Drinkers
were marked by most reporting monthly drinking. In addition, the majority of Regular
Drinkers exceeded daily limits and had a wide-spread of responses intoxication. Frequent
Drinkers with Occasional Binging were characterized by drinking at least monthly and
occasional HED. Few did not drink beyond the 4+/5+ levels of HED, or engage in high-
intensity drinking. The High-Intensity Drinking group represented the riskiest drinking
class, with all drinking at least monthly, all reporting exceeding daily/weekly drinking
guidelines, and frequent HED. This group is distinguished by their frequency of high-
intensity drinking; most reported less than monthly high-intensity drinking but many
reported drinking at these levels at least monthly. Unsurprisingly, this group also reports
frequent intoxication. Importantly, High-Intensity Drinkers represented the largest class
among young adult drinkers. Also given that the High-Intensity Drinking group was at
greatest risk of experiencing a past-year AUD relative to other classes, these findings suggest
high-intensity drinking is a normative behavior and key public health concern in this age

group.
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The latent classes were compared based on college education status. College-attenders were
more likely to be members of the High-Intensity Drinking class than the less frequent and
lower risk classes (i.e., Occasional, Light Drinkers; Regular Drinkers; Infrequent Drinkers
with Occasional Binging). Importantly, when comparing the two riskiest drinking classes
(i.e., Frequent Drinkers with Occasional Binging and High-Intensity Drinkers), we found
that although membership in the Frequent Drinkers with Occasional Binging and High-
Intensity Drinkers classes were more common among college-attenders than non-college-
attenders, the odds of belonging to either class was not significantly different between
college- and non-college-attending young adults. Thus, this extreme behavior pattern of
consuming at least 8 (for women) or 10 (for men) drinks in one drinking occasion does not
appear to be unique to college students. Membership in this potentially risky class appears to
be a relevant concern for young adults regardless of education status.

A handful of prior studies have identified latent classes of college student drinkers, such as
first-year college students (e.g., Cleveland, Lanza, Ray, Turrisi, & Mallett, 2012) and non-
students (Lau-Barraco et al., 2016; Cleveland, Mallett, White, Turrisi, & Favero, 2013). The
current study contributed to our knowledge on education status and drinking not only by
comparing alcohol use behaviors among those with and without post-secondary education
but also by identifying groups of drinkers based on drinking patterns. That is, instead of
comparing individuals based on one variable (e.g., total consumption, past-month HED), we
detected subgroups of drinkers based on several drinking indicators that have been
implicated to be potentially risky by NIAAA (e.g., exceeding recommended daily/weekly
drinking levels). The discrepancies observed in prior and current research regarding alcohol
use behavior among college- and non-college-attending young adults may be the result of
differences in selection of drinking indicators. That is, whereas much prior work has
compared drinking behavior on only one drinking indicator or on a composite variable
(Quinn & Fromme, 2011), this person-centered approach provided additional information on
behavioral patterns among individuals. These findings suggest that researchers interested in
the larger context of college and non-college alcohol use behavior may benefit from
simultaneously examining multiple aspects of drinking in subgroups of individuals.

Problematic drinking patterns appear to be similar for college and non-college individuals
during the college years, but some evidence suggests that non-college-attenders may
continue or increase their heavy drinking behavior into adulthood (Lanza & Collins, 2006;
White et al., 2005). Given this tendency and our finding that those in the High-Intensity
Drinking class were at greatest risk for an AUD, prevention and intervention efforts are
specifically needed for non-college-attending young adults. Despite the majority (59%) of
young adults are not currently enrolled in college (U.S. Census Bureau, 2014), most research
investigating alcohol use behaviors among young adults has focused on college students.
Although this is important given the high rates of HED, researchers have begun to make
secondary prevention tools available to non-student drinkers. Specifically, Lau-Barraco,
Braitman, and Stamates (in press) delivered a brief personalized feedback intervention that
was adapted to young adult drinkers who have no post-secondary education. Researchers
found that those who received the intervention reduced their drinking significantly more at a
1-month follow-up than controls. These findings suggest that well-established intervention
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tools such as personalized feedback interventions can be successfully tailored to meet the
needs of this sizable group of young adults.

Several limitations should be noted. First, our measures of drinking behavior and symptoms
of AUD are based on self-report. Consequently, some participants may under-report their
drinking due to social desirability, though some research does indicate that self-report data
on substance use are generally valid (Simons, Wills, Emery, & Marks, 2015). Second, there
are many different ways to characterize “college” and “non-college” individuals. Many
define “college student” as attendance at 4-year universities; some have defined “non-
student” as not currently enrolled in college, regardless of past education. To be consistent
with prior research, we included only full-time college-attending students as “college
students” (Patrick et al., 2016a; Patrick, Yeomans-Maldonado, & Griffin, 2016b). Building
from our findings, future research may benefit from parsing out differences in those who
have never attended college versus those who have attended 2-year colleges versus those
who have attended 4-year universities.

The current study detected five unique classes of young adult drinkers based on multiple
drinking indicators. We found that those who engaged in frequent HED and high-intensity
drinking were the most prevalent subgroup of drinkers, demonstrating a significant public
health concern for young adult drinkers. Moreover, the likelihood of being a member of one
of the two riskiest classes was not significantly different for college-attending and non-
college-attending young adults. These findings suggest that the High-Intensity Drinkers
class was the most common class among young adult drinkers and somewhat more common
among college students, indicating the need for harm-reduction interventions, particularly
for college students. However, given that high-intensity drinking does not appear to be a
drinking pattern unique to college-attenders and that non-college-attenders are generally less
likely to mature out of heavy drinking patterns than their college-attending counterparts,
more intervention efforts should be devoted to the sizable, at-risk population of non-college-
attending young adult drinkers.
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