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ABSTRACT. Objective: Poor mental health, sleep problems, drink-
ing motivations, and high-risk drinking are prevalent among college
students. However, research designed to explicate the interrelationships
among these health risk behaviors is lacking. This study was designed
to assess the direct and indirect influences of poor mental health (a
latent factor consisting of depression, anxiety, and stress) to alcohol
use and alcohol-related consequences through the mediators of global
sleep quality and drinking motives in a comprehensive model. Method:
Participants were 1,044 heavy-drinking college students (66.3% female)
who completed online surveys. Results: A hybrid structural equation
model tested hypotheses involving relations leading from poor mental
health to drinking motives and poorer global sleep quality to drinking
outcomes. Results showed that poor mental health significantly predicted

all four subscales of drinking motivations (social, coping, conformity,
and enhancement) as well as poor sleep. Most of the drinking motives
and poor sleep were found to explain alcohol use and negative alcohol
consequences. Poor sleep predicted alcohol consequences, even after
controlling for all other variables in the model. The hypothesized me-
diational pathways were examined with tests of indirect effects. Conclu-
sions: This is the first study to assess concomitantly the relationships
among three vital health-related domains (mental health, sleep behavior,
and alcohol risk) in college students. Findings offer important implica-
tions for college personnel and interventionists interested in reducing
alcohol risk by focusing on alleviating mental health problems and poor
sleep quality. (J. Stud. Alcohol Drugs, 74, 841-851, 2013)

NCIDENCE OF POOR MENTAL HEALTH among U.S.

undergraduates is a growing concern on college cam-
puses. In a recent nationally representative survey of nearly
100,000 college students, 64.7% felt overwhelmed, 62.2%
felt exhausted, and 28.5% reported extreme anxiety within
the past year (American College Health Association, 2010).
In other multisite surveys of college students, 85% reported
experiencing significant daily stress (MtvU and the Associ-
ated Press, 2008), and nearly one third of students reported
feeling depressed enough that daily functions within the past
year were impaired (American College Health Association,
2011). Students suffering from mental distress may have
difficulty coping with the academic and social demands of
college and thus may be at heightened risk for unhealthy
behaviors. A substantial body of research demonstrates that
poor mental health is a strong indicator of alcohol risks (e.g.,
Miller et al., 2002; O’Hare and Sherrer, 2000) and sleep
problems (e.g., Brooks et al., 2009; Uhde et al., 2009). An
understanding of how these three fundamental factors relate
to one another may yield important information for novel
approaches in designing prevention programs and enhancing
services on college campuses.
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Mental health and alcohol use

A nationally representative study documented that 80.7%
of college students consumed alcohol in the past year and,
of these, more than half (55.5%) engaged in heavy episodic
drinking (four/five or more drinks in a row for women/men;
Wechsler et al., 2002). Heavy episodic drinkers account for
the vast majority of overall alcohol consumption on college
campuses (e.g., Wechsler et al., 2002) and face heightened
risk for a number of serious physical, academic, legal, and
sexual consequences (Hingson et al., 2005, 2009). Alcohol-
related consequences are especially pronounced among
students with mental health problems (Dawson et al., 2005;
Weitzman, 2004). Even at comparable levels of drinking,
college students with poor mental health are consistently
shown to experience significantly more alcohol-related prob-
lems than peers with strong mental health (e.g., Camatta and
Nagoshi, 1995; Dennhardt and Murphy, 2011; LaBrie et al.,
2010b). Moreover, the robust direct link between poor men-
tal health and alcohol problems has even been statistically
maintained over and above a range of predictors, including
alcohol consumption, demographics (e.g., age, sex, and
race), and personality (e.g., irrational beliefs and impulsiv-
ity) (Camatta and Nagoshi, 1995; Weitzman, 2004).

Findings linking poor mental health to alcohol consump-
tion, however, are mixed. Some studies report no significant
relationship (Dennhardt and Murphy, 2011; Geisner et al.,
2004; Ham and Hope, 2005; Oliver et al., 1998), whereas
others link poor mental health—including depression (Pe-
drelli et al., 2011; Weitzman, 2004), anxiety (Cranford et
al., 2009; Terlecki et al., 2011), and stress (Park et al., 2004;
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Rice and Van Arsdale, 2010)—to greater consumption. It
is clear that investigations are needed to examine how poor
mental health relates to both alcohol consumption and con-
sequences as well as the extent to which consumption may
mediate the link between mental health and consequences.
Furthermore, studies focusing on heavy episodic drinkers,
the subgroup most at risk for experiencing adverse drinking
outcomes, may help to illuminate these relationships and
advance harm-reduction efforts.

Mental health and drinking motives on alcohol outcomes

Students with poor mental health, relative to peers with
strong mental health, tend to endorse stronger motivations for
drinking (e.g., Cooper et al., 1995; Stewart et al., 2001; Thorn-
ton et al., 2012). Specifically, evidence supports that students
with poor mental health usually drink to reduce or regulate
negative internal (coping motives) or external (conformity
motives) states (McNally etal., 2003; O’Hare and Shen, 2012;
Stewart et al., 2001; Windle and Windle, 2012). In a review of
82 studies examining drinking motives (social, enhancement,
and coping) among adolescents and young adults, Kuntsche
et al. (2005) found that poor mental health (e.g., high levels
of anxiety sensitivity, depression, and negative self-views)
was associated with coping motives toward drinking. Among
students with anxiety symptomatology, both coping and con-
formity motives appear to be most strongly endorsed (Lewis
etal., 2008; Stewart et al., 2001).

Overall, drinking motives are positively related to alcohol
consumption and consequences (e.g., Kuntsche et al., 2007;
Westmaas et al., 2007) and mediate the link between mental
health and alcohol outcomes (Goldsmith et al., 2009; Tragesser
et al., 2007). However, distinct motivations for drinking are
associated with unique drinking behaviors and risk for alcohol-
related problems. Socially based motives (e.g., to celebrate a
special occasion with friends) are considered most normative
and unrelated to problematic drinking (Cooper, 1994; Cooper
et al., 1992; Kuntsche et al., 2006; Merrill and Read, 2010).
Enhancement motives (e.g., for fun or excitement) are found
to predict alcohol-related consequences, but only indirectly
through heavy levels of drinking (Cooper et al., 1992; Merrill
and Read, 2010; for review, see Kuntsche et al., 2006). The
negative reinforcing motives of coping and conformity drink-
ing remain strong predictors of alcohol-related consequences,
over and above drinking levels (Cooper, 1994; Kassel et al.,
2000; Lewis et al., 2008). Given the important role of different
types of drinking motives in the connection between mental
health and drinking outcomes, it is important to examine drink-
ing motivations as mediators of this relationship.

Mental health and sleep

Sixty percent of college students are classified as “poor-
quality” sleepers (Lund et al., 2010), with half experiencing

lack of sleep or irregular sleep patterns (Buboltz et al., 2006;
Tsai and Li, 2004) and 27% meeting the minimum threshold
to be classified with at least one sleep disorder (e.g., insomnia
and sleep apnea; Gaultney, 2010). These rates of inadequate
and problematic sleep are on the rise among young adults
(Hicks et al., 2001; Wolfson, 2010). Furthermore, adolescents
and young adults may be especially prone to both mental
health and sleep problems (Chorney et al., 2008; Ehlers et
al., 2010; Hicks and Garcia, 1987). In fact, disturbances in
sleep and self-reported sleep dissatisfaction represent core
symptoms of depression (Brooks et al., 2009; Mayers et
al., 2009; Moo-Estrella et al., 2005; Riemann et al., 2001).
Anxiety is also strongly related to poorer sleep quality (e.g.,
Mayers et al., 2009; Uhde et al., 2009): The prevalence of
insomnia in patients with anxiety disorders ranges from 70%
to 90% (Mabher et al., 2006). Moreover, longitudinal and
experimental research has supported the prognostic impor-
tance of depression (Brooks et al., 2009; Patten et al., 2000;
Szklo-Coxe et al., 2007), anxiety (Kennedy et al., 1991; for
review, see Ware and Morin, 1997), and stress (Gross and
Borkovec, 1982; Hicks and Garcia, 1987) on negative sleep
outcomes. In people with comorbid anxiety and insomnia,
for example, poor mental health preceded the onset of the
insomnia in 73% of cases (Johnson et al., 2006). To account
for these co-existing risk factors, the current study evaluated
mental health as a predictor of sleep problems.

Sleep and alcohol outcomes

Poor sleep is associated with alcohol misuse and problems
among adolescents (Johnson and Breslau, 2001; Pieters et al.,
2010; Tynjala et al., 1997) and college students (Kenney et
al., 2012). Furthermore, sleep problems have prospectively
predicted alcohol misuse in community samples (e.g., Weiss-
man et al., 1997), relapse among alcoholics (e.g., Brower et
al., 1998, 2001), and alcohol use among adolescents (sleep
problems at age 3—5 years predicted early onset of alcohol use
at age 12—14 years; Wong et al., 2004), over and above psy-
chiatric problems. In laboratory studies, sleep-restricted and
sleep-deprived participants consistently exhibit diminished
attention, increased risk-taking behaviors, and impairment
of motor response (e.g., simulated driving and computerized
tasks) from alcohol intake relative to control participants
(Roehrs and Roth, 1998; Roehrs et al., 1994).

The well-documented predictive influence of poor sleep on
alcohol-related risk may be explained, in part, by neurocogni-
tive functioning. Sleep deprivation is found to significantly
reduce neural activity in the prefrontal cortex region of the
brain, an area essential for higher order executive functioning
such as decision-making, self-monitoring, and conflict reso-
lution (Thomas et al., 2000, 2003). In several studies, sleep
deprivation has been shown to impair executive functioning,
including problem-solving, inhibitory functioning, and diver-
gent thinking capacity (Linde and Bergstrom, 1992; Nilsson
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et al., 2005; Wimmer et al., 1992). Particularly in high-risk
college drinking contexts, poor sleep may thus deprive students
of important physical and cognitive capacities that are needed
to evade potential harms and to make rational and informed
decisions. More recently, poor sleep quality has been linked
to increased endorsement of drinking motives (Digdon and
Landry, 2013). In the current study, we sought to gain a better
understanding of the role of sleep quality in the relationship
between mental health and alcohol risk while also assessing
drinking motives, a well-established predictor of alcohol risk
and known correlate of both mental health and sleep quality.

Current study aims and hypotheses

Previous work has called for in-depth examination of
factors in the college environment that may interact with
mental health vulnerabilities to increase health risks (Hunt
and Eisenberg, 2010). The goal of the current study was to
extend the understanding of co-occurring mental health,
sleep, and alcohol problems by proposing and testing a
model to examine the interrelationship of these risk factors
in a large collegiate sample. Moreover, social, enhancement,
coping, and conformity motives were assessed as media-
tors of the relationship between mental health and alcohol
outcomes. The current sample of heavy-drinking college
students is relevant given the relatively high prevalence of
mental health, sleep problems, and alcohol problems dur-
ing the period of college. Assessing the risk factors within
one integrative model provides important insights into the
unique direct and indirect influences of poor mental health
(depression, anxiety, and stress) on drinking motives, global
sleep quality, alcohol use, and alcohol consequences, over
and above all other predictors.

Combining these variables into a collective model, we
hypothesized that poor mental health would independently
predict greater endorsement of poor sleep quality as well as
each of the drinking motives. Among the drinking motives,
however, we expected that poor mental health would most
strongly predict negatively reinforcing coping and confor-
mity motives. In turn, we expected that most of the four
drinking motives would predict alcohol use and negative
consequences. Anchored in previous research, enhancement
motives were hypothesized to predict alcohol use (Cooper
et al., 1992; Kuntsche et al., 2006; Merrill and Read, 2010),
and coping and conformity motives were expected to be
strong predictors of alcohol consequences (Cooper, 1994;
Lewis et al., 2008).

Method
Participants

In the fall of 2010, 6,000 undergraduate students from
two West Coast universities were recruited to participate in a

larger intervention study. One university was a large, public
university with a total enrollment of approximately 30,000,
whereas the other was a midsized, private university with
approximately 5,600 undergraduate students. Of the 6,000
(3,000 per campus) students invited, 2,689 students (44.8%)
completed a brief initial screening survey, and participants
who reported engaging in at least one heavy episodic drink-
ing occasion in the past month (n = 1,493; 55.5%) were
invited to complete the main survey. Of those invited, 1,367
students (91.6%) completed the baseline survey and received
a nominal stipend for participation.

The final sample included 1,044 participants—558
(53.4%) from the first campus and 486 (46.6%) from the
second campus—who completed all measures used in the
current study. This sample was 66.3% female and reported
a mean age of 20.13 years (SD = 1.36). The majority of par-
ticipants were White (64.7%), and the remaining were Asian
(12.9%), Black (2.4%), Hawaiian/Pacific Islander (2.0%),
multiracial (11.3%), and other (6.7%). Also, 12.4% reported
their ethnicity as Hispanic. With respect to class year, 14.4%
were first-year students, 20.3% were sophomores, 25.8%
were juniors, and 39.5% were seniors.

Procedures

Students were invited via postal mail and email to
participate in a study that involved web-based surveys. In-
vitations contained the web address to the online survey
and a unique participant identification number that students
entered to gain access to the survey. When clicking on
the web page, they were directed to the screening survey,
with eligible participants immediately routed to the main
survey.

Measures

Mental health. The Depression Anxiety Stress Scale
(DASS-21; Lovibond and Lovibond, 1995) is a 21-item
questionnaire used to measure different mental health symp-
toms as represented in its three subscales (7 items each) of
depression (e.g., “I felt that life was meaningless”), anxiety
(e.g., “I felt I was close to panic”), and stress (e.g., “I tended
to overreact to situations”). The DASS-21, which assessed
symptoms experienced in the past week, did not assess
sleeping behaviors, thus avoiding conceptual overlap with
the sleep quality scale. Response options ranged from 0 (did
not apply to me at all) to 3 (applied to me very much), and
items were summed within each subscale to form depression
(o0 = .85), anxiety (o0 =.77), and stress (0. = .84) composites.
Higher scores represented poorer mental health on their re-
spective dimensions. Studies have demonstrated the validity
and internal consistency of the DASS-21 in clinical and non-
clinical samples (Antony et al., 1998; Henry and Crawford,
2005).
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Drinking motives. Motivations for drinking alcohol were
assessed using the 20-item Drinking Motives Question-
naire (Cooper, 1994), a well-validated measure of drinking
motives (MacLean and Lecci, 2000; Stewart et al., 2001).
Respondents were prompted with, “Thinking of the times
you drank in the past 30 days, how often would you say that
you drank for the following reasons?”” Each reason includes
five response options: 1 (almost never/never) to 5 (almost
always/always), with five items summed to create each of the
following four subscales—social (o = .89; e.g., “Because it
helps you enjoy a party”), coping (o = .88; e.g., “To forget
your worries”), enhancement (o. = .88; e.g., “Because you
like the feeling”), and conformity (oo = .91; “Because your
friends pressure you to drink™).

Global sleep quality. This variable was assessed using the
19-item Pittsburgh Sleep Quality Index (PSQI; Buysse et al.,
1989). Items assess past-month sleep habits, including aver-
age bed and rise times, hours slept per night, trouble sleeping
(e.g., felt too cold/hot or had bad dreams), use of sleeping
medications, and daytime drowsiness. The scores were
summed to calculate the final global measure score ranging
from 0 to 21 (o = .68). Higher cumulative scores indicate
poorer global sleep quality (Buysse et al., 1989; Fichtenberg
et al., 2001). The PSQI has demonstrated good test—retest
reliability (Backhaus et al., 2002; Buysse et al., 1989) and
criterion validity (Backhaus et al., 2002; Fichtenberg et al.,
2001; Grandner et al., 2006).

Alcohol use. The Daily Drinking Questionnaire (Collins
et al., 1985) was used to assess the number of drinks par-
ticipants consumed in a typical week in the past month. For
each day of the week (e.g., Monday), participants indicated,
using open-ended responses, the typical number of drinks
they consumed on a given day (e.g., “On a typical Monday,
I have X drinks”). These seven items, corresponding to the
days of the week, were summed to yield an index of total
drinks per week. The Daily Drinking Questionnaire has dem-
onstrated good test—retest validity (Neighbors et al., 2006)
and criterion validity (Neighbors et al., 2004).

Negative alcohol-related consequences. Negative alcohol-
related consequences were measured with a modified Rut-
gers Alcohol Problem Index (White and Labouvie, 1989).
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Participants were asked if they had experienced each of 23
specific consequences while drinking or because of alcohol
use (e.g., “Had a fight, argument, or bad feelings with a
friend”) in the past 3 months. To reduce skewness levels of
these items, responses were binary coded to indicate whether
respondents had experienced each consequence (1 = once or
more, 0 = never; Palmer et al., 2010). Dichotomous scor-
ing of this scale has been shown to be reliable and valid in
identifying alcohol-related problems among college students
(Martens et al., 2007b). Summing the number of these spe-
cific types of problems induced by the use of alcohol yielded
an index of consequences, with a range of 0-23 (o = .86).

Results
Analytic plan

Using the EQS 6.2 program (Bentler, 2001), a hybrid
structural equation model involving predictive relations
consisting of a latent factor and measured variables was es-
timated (Crano and Lac, 2012). The hypothesized model was
specified as follows: Poor mental health served as a latent
factor represented by the indicators of depression, anxiety,
and stress. Poor mental health was then allowed to explain
each of the four subscales of drinking motives (social, cop-
ing, conformity, and enhancement) as well as global sleep
quality. Each of the subscales of drinking motives and global
sleep quality were simultaneously set to predict both alcohol
use and consequences. Alcohol use was also permitted to
account for alcohol consequences.

As measured variables somewhat departed from normal-
ity, this artifact was corrected with the robust adjustment
for fit indices using a command available in the software
(Bentler, 2001). The correction is the recommended ap-
proach to account for any departures from multivariate nor-
mality in structural equation modeling (Bentler and Dijkstra,
1985; Satorra and Bentler, 1994, 2001). Four of these robust
fit indices were used to evaluate model fit. The preference
is for a nonsignificant chi-square test, but the test is overly
sensitive in rejecting a correct model if the sample size is
large (Bollen, 1989; Kline, 1998). Also evaluated were two

Table 1. Correlation matrix of variables

Variable M SD I. 2. 3 4 5 6 7. 8 9 10
1. Depression 8.67 8.93 - - - - - - - - - -
2. Anxiety 6.14 7.17 .65 - - - - - - - - -
3. Stress 11.57 8.88 .66 .68 - - - - - - - -
4. Social motives 18.12 4.71 .09 1 .07 - - - - - - -
5. Coping motives 9.34 4.46 35 .30 24 34 - - - - - -
6. Conformity motives 7.43 3.66 18 18 15 .19 .39 - - - - -
7. Enhancement motives 15.67 5.02 .06 .08 .08 .58 31 15 - - - -
8. Poor global sleep quality 6.22 3.32 34 31 35 .07 .19 .09 .08 - - -
9. Alcohol use 10.97 9.65 .02 .08 -.04 24 13 .04 29 .10 - -
10. Negative alcohol consequences 4.62 4.37 27 .26 23 .20 32 25 .26 .29 41 -

Notes: Correlations > .06 are significant at p < .05; correlations > .09 are significant at p <.01; correlations > .11 are significant at p <.001.
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relative fit indices, including the comparative fit index (CFI)
and the non-normed fit index (NNFI), both of which range
from about 0.00 to 1.00, with a higher value indicative of a
better fit (Ullman and Bentler, 2003). Also used to appraise
the model was a residual-based index, the root mean square
error of approximation (RMSEA), considered useful for
detecting problems attributable to model misspecifications,
with a value greater than .10 indicative of poor fit (Browne
and Cudeck, 1993; MacCallum et al., 1996).

Descriptive information

According to the PSQI scoring rubric and classification
system (Buysse et al., 1989), the majority of participants
(54.3%) experienced poor global sleep quality. Furthermore,
based on the established scoring criteria of the DASS-21,
approximately half of the sample (49.5%) experienced some
form of mental distress (i.e., nonnormal levels of depression,
anxiety, or stress; Lovibond and Lovibond, 1995). Rates of
poor sleep quality were higher for participants with some
form of mental distress (58.6% vs. 32.2% for those without
mental distress). Depressed mood was reported by 34.6%
of participants. Also, 31.4% and 30.1% of participants re-
ported some form of anxiety and nonnormal levels of stress,
respectively. Means, standard deviations, and correlations of
the measured variables are shown in Table 1.

Predictive model
The hypothesized model produced acceptable fit indices

overall, ¥2(20) = 76.20, p < .001 (CFI = .97; NNFI = .94;
RMSEA = .052, 90% CI [.040, .064]). The multivariate

Lagrange multiplier test (Bentler, 1990; Chou and Bentler,
1990) indicated that the model could be improved by incor-
porating the direct path from poor mental health to alcohol
consequences. This inclusion was logically justified on the
basis that those suffering from greater levels of mental dis-
tress are more susceptible to the problematic consequences
stemming from inebriation (e.g., Camatta and Nagoshi,
1995; Dennhardt and Murphy, 2011; LaBrie et al., 2010b).
The test also found that poor mental health was not directly
predictive of alcohol use (B = -.06, N.S.).

After we incorporated this single path, the model was
re-estimated, as shown in Figure 1. This final model exhib-
ited strong fit indices, ¥2(19) = 54.52, p < .001 (CFI = .98;
NNFI = .96; RMSEA = .042, 90% CI [.029, .056]). Because
the initial and final models were nested structures, a scaled
chi-square difference test was performed (Ullman, 20006),
which corroborated that the final model yielded a signifi-
cant improvement in fit (p < .001). The factor loadings of
depression, anxiety, and stress were strong in representing
the latent factor of poor mental health. Poor mental health
significantly contributed to higher levels of social motives,
coping motives, conformity motives, enhancement motives,
and poor sleep quality. Social motives, enhancement mo-
tives, and poor sleep quality concurrently and significantly
predicted greater levels of alcohol use. Poor mental health,
coping motives, conformity motives, enhancement motives,
and poor sleep quality simultaneously predicted negative
alcohol consequences. The variables accounted for 9.6%
of the variance in alcohol use and 32.8% of the variance in
negative alcohol consequences.

Tests of indirect effects were conducted to examine the
tenability of mediational processes depicted in Figure 1. As

E —®»| Depression
Poor
E —®» Anxiety Mental
Health
E —P Stress

Social
Motives
Coping Alcohol Use [€~ E
Motives
Conformity
MOtiVCS \\_'04 ~35***
***\1
Enhanqement Negative
Motives Alcohol < E
Y Consequences
Poor Global
N 4%k
Sleep Quality ATrEE

Ficure 1. Final model of poor mental health to alcohol consequences. Standardized coefficients are presented. E = error. Error terms arising from prediction
of the four motives were estimated, and these four errors were allowed to be correlated with each other.

*p <.05; **p < .01; ***p < .001.
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recommended by MacKinnon et al. (2007), bootstrapping
was used to obtain more accurate estimates of indirect ef-
fects and standard errors (Fan, 2003). A significant indirect
effect was evidenced from poor mental health (B = 0.48,
95% CI [0.27, 0.69], B = .12, p < .001) through all the
model mediators to alcohol consequences. Results showed a
significant indirect effect from mental health (B = 0.96, 95%
CI[0.47, 1.45], B = .11, p <.001) through the mediators to
total drinks. Significant indirect effects were also found from
social motives (B = 0.04, 95% CI [0.01, 0.08], B = .05, p <
.01), enhancement motives (B = 0.07, 95% CI [0.04, 0.11], B
=.09, p <.001), and sleep quality (B = 0.05, 95% CI [0.01,
0.09], B = .03, p < .05) through the mediator of alcohol use
to alcohol consequences.

Discussion

In this study, and consistent with hypotheses, poor men-
tal health was directly and positively predictive of drinking
motives, poor sleep quality, and alcohol consequences.
Poor mental health, however, was not found to be directly
related to alcohol use in the model. The results in the model
provide important insight into the interplay between three
vital health-related domains—mental health, sleep behavior,
and alcohol risk—while accounting for drinking motives in
heavy-drinking college students.

Mediating effects of sleep quality and drinking motives

Previous research has found that the relation between
drinking quantity and alcohol-related negative consequences
in college students rarely exceeds a correlation of .60 (La-
Brie et al., 2010a; Larimer et al., 2001; Turner et al., 2000).
The current sample found a significant correlation of .41.
These findings suggest that a substantial proportion of the
experience of alcohol problems is insufficiently explained by
drinking levels alone. The present study was conducted un-
der the premise that students suffering from poor sleep may
be susceptible to excessive drinking as well as problems over
and above drinking. This relationship may be further exac-
erbated in students experiencing poor mental health who are
already at heightened risk for experiencing negative alcohol
consequences (Dawson et al., 2005; Weitzman, 2004). More-
over, we assessed four types of drinking motives, potential
mediators of the relationship between poor mental health and
alcohol risk.

Indeed, findings revealed problematic rates of poor men-
tal health along with its direct effect on drinking motives,
sleep, and alcohol consequences. Research indicates that
poor sleep quality may increase alcohol risk via maladaptive
coping capacities, such as using alcohol to self-medicate
(Digdon and Landry, 2013; Taylor and Bramoweth, 2010).
It is notable then that in this study, poor sleep quality re-
mained significantly predictive of alcohol consequences,

even after statistically controlling for both mental health
and drinking motivations. Adverse effects stemming from
poor-quality sleep (e.g., impaired decision-making and in-
hibitory functioning) may account for the link between poor
sleep and consequences and present a worthwhile avenue
for future studies. As expected, enhancement motives were
predictive of alcohol use, and coping and conformity mo-
tives predicted alcohol-related consequences. Unexpectedly,
enhancement motives also predicted consequences over and
above drinking.

Mental health

High rates of co-occurring mental health and sleep
problems that emerged for participants in our study are
consistent with prior research (e.g., Brooks et al., 2009;
Mayers et al. 2009; Moo-Estrella et al., 2005; Patten et al.,
2000; Riemann et al., 2001). In the current study, sleep
quality indirectly predicted alcohol consequences, such
that poor mental health predicted poor sleep quality and
poor sleep quality predicted alcohol-related consequences.
First, this finding corroborates prospective research show-
ing symptoms of poor mental health (e.g., self-criticalness
or self-dislike, loss of interest, tiredness and fatigue,
and negative thoughts) predictive of poorer sleep qual-
ity (Brooks et al., 2009; Johnson et al., 2006; Nelson and
Harvey, 2003). Second, this study extends knowledge of
this relationship by revealing the intermediate role of poor
sleep quality in the link between poor mental health and
the experience of alcohol consequences. Even after con-
trolling for well-established predictors of alcohol risk (i.e.,
drinking motives) and drinking levels, poor sleep played
an important role in the increased risk for consequences
among those students experiencing psychological distress.
An important finding was that poor mental health was not
directly predictive of alcohol use in the model. These find-
ings are consistent with previous research indicating no
direct relationship between mental health and alcohol use
among college students (Dennhardt and Murphy, 2011;
Geisner et al., 2004; Ham and Hope, 2005; Oliver et al.,
1998). Rather, poor mental health predicted poor sleep
quality, which in turn predicted alcohol use. This finding
may clarify our knowledge of how mental health is related
to alcohol problems; it operates through motives, sleep
quality, and alcohol consumption.

Sleep quality may be particularly important for students
with poor mental health who, compared with peers, tend to
lack protective social support networks (e.g., Delistamati et
al., 2006; Pauley and Hesse, 2009) and the inherent ability to
make safe decisions (e.g., Okwumabua et al., 2002). Among
students already susceptible to alcohol use, inadequate sleep
may further weaken their cognitive capacity to make safer
drinking-related decisions or use self-protective behaviors,
irrespective of consumption levels.
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Implications

Greater attention and resources directed toward harm-
reduction efforts targeting students with poor mental health
would be beneficial. Addressing students’ misperceptions
that drinking can effectively resolve negative internal states
or substitute for adaptive social functioning may help reduce
expectancies and motives that increase the risk associated
with drinking. Furthermore, teaching students alternative
coping skills or harm-reduction skills to use in drinking
contexts may be helpful. Protective behavioral strategies
(e.g., drink only with close friends; Martens et al., 2005)
or drinking control behaviors (e.g., practicing ways to be
more comfortable in social settings without using alcohol;
Sugarman and Carey, 2007) may be especially effective at
reducing alcohol-related risk encountered by students with
poor mental health. Protective behavioral strategies are
shown to partially mediate the relationship between depres-
sive symptoms and alcohol consequences, indicating that
students with high levels of depression are less likely to
use protective behavioral strategies and thus more likely to
experience negative alcohol consequences (Martens et al.,
2008). Yet students with poorer mental health are found to
garner considerable benefit (i.e., lower levels of risky drink-
ing and consequences) when they do implement protective
behavioral strategies (LaBrie et al., 2009, 2010b). Thus,
training students to use protective behavioral strategies could
potentially attenuate the relationship between mental health
deficiencies and alcohol consequences observed in the cur-
rent study.

In addition, therapists, physicians, and other professional
college staff should consider educating students about the
risks associated with insufficient sleep and teach students
how to improve sleep patterns (e.g., developing a sleep rou-
tine; exercising regularly; and avoiding caffeine, tobacco, or
alcohol before bedtime). Identifying students at risk for men-
tal health problems and sleep problems would help guide the
design of tailored interventions. Previous research has found
that implementing a screening and brief alcohol interven-
tion program for high-risk drinkers in both university health
and counseling centers was efficacious in reducing risky
drinking (Martens et al., 2007a). Such contexts represent
ideal platforms to begin targeting at-risk students while also
leveraging the skills of staff equipped to implement brief
interventions.

Limitations and future directions

The current study is limited in several ways. First, it is
cross-sectional. Thus, despite evidence supporting the hy-
pothesized directionality of processes, the nonexperimental
design does not allow for unequivocal conclusions regarding
cause-and-effect relationships. Prospective studies that assess
mental health and subsequent sleep patterns and alcohol

behaviors over time are needed. In addition, event-level
methods that simultaneously account for students’ sleep and
alcohol use behaviors in a given period (e.g., 1 week) may be
helpful for future longitudinal research. Moreover, although
the focus on heavy-drinking college students is pertinent in
light of the high prevalence rates of mental health deficien-
cies, poor sleep quality, and risky drinking behaviors in this
population, this demographic focus also limits the generaliz-
ability of the current findings. Researchers are encouraged
to test similar hypotheses in the general adult population,
in which the intersection of these various risky behavioral
patterns may have been ongoing for longer periods and
hence may demonstrate different interrelationships and
implications.

With respect to measurement limitations, some of the
assessment time frames of the questions were inconsistent.
The time frames were chosen in accordance with their uses
in previous literature (i.e., capturing mood and mental health
of the past week, accurately recalling sleeping habits of the
past month, and noting alcohol use patterns of a typical
week in the past month) and sensitivity in reporting (i.e., to
capture more severe alcohol consequences that occur less
frequently, such as memory loss because of drinking, alco-
hol consequences were measured over the past 3 months).
Furthermore, these measures tend to remain relatively stable
over short periods. From an analytical perspective, the study
focused on testing relations among variables and not on
mean differences; therefore, results were less likely to be
affected by increases in the average scores on measures if a
longer time frame was used instead. Also concerning mea-
surement issues, these analyses used an established measure
of mental health in which the subscales of depression, anxi-
ety, and stress were combined into a latent factor of mental
health. Although we feel this operationalization was ap-
propriate given that these subscales were found to be highly
correlated, future studies that explore the distinct subscales
of depression, anxiety, and stress are recommended.

Conclusions

This is the first study to examine concurrently the influ-
ence of poor mental health on sleep quality as well as both
drinking and alcohol consequences in a comprehensive
model. Moreover, we included a measure of drinking mo-
tives, a well-established correlate of both poor mental health
and alcohol outcomes. Results documented high rates of
mental distress, poor global sleep quality, and co-occurring
mental health—sleep—alcohol problems in this large sample
of heavy-drinking college students. Findings advance the un-
derstanding of the interrelationships among these prevalent
and risky behaviors to facilitate prevention initiatives aimed
at helping students vulnerable to multiple health risks.
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