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H I G H L I G H T S

• One in four heavy-drinking college students reports poor sleep quality.
• More than half screen positive for a psychiatric disorder
• Sleep quality and psychiatric symptoms interact in the prediction of alcohol problems.
• Treatment of sleep and psychiatric symptoms may improve alcohol outcomes.
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Objective: Independent lines of research have documented links between psychiatric symptoms and poor sleep
quality, psychiatric symptoms and alcohol use, and alcohol use and poor sleep quality. The current study exam-
ined the synergistic effect of poor sleep quality and psychiatric symptoms on alcohol-related consequences in
heavy-drinking young adults.
Method:Matriculating college students reporting at least one heavy drinking episode over the first nineweeks of
the semester (N=385, 52% female) were categorized as experiencing ‘good’ (n=280) versus ‘poor’ sleep qual-
ity (n= 105) and screening ‘positive’ (n= 203) or ‘negative’ (n=182) for a psychiatric disorder. Sleep quality
was assessed using the Pittsburgh Sleep Quality Index; psychiatric diagnosis was assessed using the Psychiatric
Diagnostic Screening Questionnaire; and alcohol-related consequences were assessed using the Brief Young
Adult Alcohol Consequences Questionnaire. General linearmodelswere used to examine themain effects and in-
teraction between sleep quality and psychiatric symptoms on alcohol-related consequences.
Results: Sleep quality moderated the association between psychiatric screen and alcohol-related consequences
among heavy-drinking college students, such that psychiatric symptoms were associated with more alcohol-re-
lated consequences in the context of poor sleep quality.
Conclusions: The combination of poor sleep quality and psychiatric symptoms is associated with increased alco-
hol-related consequences among heavy-drinking college students. Given the significant interaction between
these symptoms, healthcare providers are encouraged to screen for the presence of sleep and psychiatric disor-
ders among heavy-drinking young adults and to provide empirically-supported treatments as appropriate.
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Alcohol remains the most widely used psychoactive substance
among young adults, with 14% of high school seniors consuming five

or more drinks in a row in the past two weeks (Johnston, O'Malley,
Miech, Bachman, & Schulenberg, 2015b). This rate of drinking increases
substantially as adolescents matriculate to college campuses and uni-
versities, where 35% of students report this form of heavy drinking
(Johnston, O'Malley, Bachman, Schulenberg, & Miech, 2015a). Heavy
drinking in adolescence predicts more frequent occurrence of health
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problems and unsafe health behaviors at 24 years (Oesterle et al., 2004).
Thus, prevention of heavy alcohol use amongyoung adults is an ongoing
focus of public health efforts.

Poor sleep health (defined broadly as short sleep duration, trouble
falling/staying asleep, inconsistent sleep timing, decreased alertness,
or poor subjective sleep quality; see Buysse, 2014) has been identified
as a risk factor for alcohol-related consequences among young adults.
Poor sleep quality, in particular, has been found tomoderate the associ-
ation between alcohol use and related consequences, such that college
students reporting worse subjective sleep quality experiencemore con-
sequences as a result of alcohol consumption (Kenney, LaBrie, Hummer,
& Pham, 2012; Miller, DiBello, Lust, Carey, & Carey, 2016). This associa-
tion occurs not only concurrently but also prospectively, with worse
sleep quality predicting more alcohol-related consequences over a
five-month period (Miller et al., 2016). Trouble falling/staying asleep
at 16–17 years has also been associated with greater alcohol-related
problems at ages 21–22 (Wong, Robertson, & Dyson, 2015). Thus,
poor sleep health seems to compound young adults' risk for alcohol-re-
lated problems, both in the short- and long-term.

Despite consistent associations between sleep and alcohol use in
young adults, adolescence and young adulthood are marked by major
social and developmental changes thatmay influence both sleep and al-
cohol use. Symptoms of psychiatric disorders, in particular, typically
emerge between 14 and 24 years (Kessler et al., 2005) and may impact
the course and duration of both substance use and sleep disorders. In
regards to the association between psychiatric symptoms and alcohol
use among college students, symptoms of PTSD have been associated
with increased alcohol use (Radomski & Read, 2016), and those with al-
cohol use disorders have increased odds of mood and anxiety disorders
(Dawson, Grant, Stinson, & Chou, 2005). Complex associations also exist
between psychiatric symptoms and sleep: while sleep disturbance is
often a symptom of psychiatric disorders, changes in sleepmay also im-
pact symptom severity and response to treatment (Krystal, 2012).
Changes in sleep also seem to impact affective states that may influence
the presentation of psychiatric symptoms; specifically, poor sleep qual-
ity and shortened sleep duration have been associated with decreased
positive affect in adolescents and adults (Bower, Bylsma, Morris, &
Rottenberg, 2010; Talbot, McGlinchey, Kaplan, Dahl, & Harvey, 2010)
and increased negative affect in response to mild stress (Minkel et al.,
2012). Collectively, these data suggest that alcohol usemay be associat-
ed with symptoms that cut acrossmultiple diagnoses (Roberts, Roberts,
& Xing, 2007). Difficulty falling/staying asleep is one symptom that is
shared across multiple psychiatric disorders, and therefore may repre-
sent a cross-diagnostic risk factor for alcohol-related problems.

While independent associations between psychiatric symptoms,
poor sleep quality, and heavy alcohol use have been documented, it is
unclear how the synergistic effect of these three factors may impact
young people's risk for alcohol-related consequences. National surveys
have found that both heavy drinking and psychiatric symptoms predict
sleep disturbance among adolescents and young adults (Bruck &
Astbury, 2012; Johnson & Breslau, 2001; Popovici & French, 2013;
Wong et al., 2015). However, these studies were limited by use of sin-
gle-item sleep measures and did not assess the joint impact of poor
sleep quality and psychiatric symptoms on alcohol-related conse-
quences. In contrast, Kenney, Lac, LaBrie, Hummer, and Pham (2013)
found that poor mental health predicted concurrent alcohol-related
consequences both directly and indirectly through poor sleep quality.
While this model proposes poor sleep quality as a mediator of the asso-
ciation between psychiatric symptoms and alcohol-related conse-
quences, it is also possible that poor sleep quality moderates this
association by compounding the negative impact of psychiatric symp-
toms on alcohol-related consequences.

This study examined the interplay between sleep quality and psy-
chiatric symptoms in predicting alcohol-related consequences among
heavy-drinking young adult using two widely-utilized screening mea-
sures. Consistent with previous research (Bruck & Astbury, 2012;

Johnson & Breslau, 2001; Kenney et al., 2012; Popovici & French, 2013;
Wong et al., 2015), we expected poor sleep quality and symptoms sug-
gestive of a psychiatric disorder to predict greater alcohol-related con-
sequences among heavy-drinking college students. Moreover, we
hypothesized that poor sleep quality would moderate the association
between psychiatric symptoms and alcohol-related consequences,
such that psychiatric symptoms would be associated with more alco-
hol-related consequences in the context of poor sleep quality.

1. Method

1.1. Participants and procedure

Data for the current studywere derived from a research study exam-
ining sleep and genetics in matriculating college students (Carskadon,
Sharkey, Knopik, & McGeary, 2012). First-year college students at a pri-
vate university in the Northeastern United States were invited by email
to participate in the trial. Participants completed an initial survey after
accepting college admission. Those who participated in the initial sur-
vey were then invited to take part in Phase 2 of the study, in which par-
ticipants completed online daily diaries for the first nine weeks of their
first semester by logging onto the survey website with an identification
number and password. Diaries assessed sleep patterns and daily activi-
ties, including daily alcohol use. At the end of those nineweeks, a link to
the final online outcome survey was provided. Students received $1 for
completing each diary (and small $1 bonuses for completion of three
and seven consecutive diaries) and $18 for completing the final out-
come survey. All procedures were approved by the Institutional Review
Board.

Participants selected for the current analysis were heavy-drinking
college students who completed at least 50% of daily diaries in the
first nine weeks of the semester. Of the 1085 students (58% female;
55% White; Mage = 18.7, SD = 0.5) who provided data for the study,
11 were excluded for completing b50% of daily diaries, 48 participants
did not provide sufficient data to be categorized into sleep/psychiatric
symptom groups, and 641 denied at least one heavy drinking episode
(defined as 4/5+ drinks on one occasion for women/men; Wechsler
et al., 2002) over the first nine weeks of the semester. Thus, the final
sample included 385 participants (see Table 2 for descriptive statistics).
Those excluded from analyses were more likely than those included to
be female, χ2(1) = 8.82, p = 0.003, and non-White, χ2(1) = 26.30,
p b 0.001. They did not differ significantly in terms of age, t(913) =
0.86, p = 0.39; sleep quality, t(958) = −0.19, p = 0.85; or psychiatric
symptoms, t(957) = 0.88, p = 0.38.

2. Measures

2.1. Demographic information

Participants provided information regarding their gender, age, year
in school, and race/ethnicity as part of the initial survey.

2.2. Alcohol use

Participants completed nine weeks of daily diaries that included an
item assessing how many alcoholic drinks (0 through 9+) they had
consumed in the last 24 h (drinks per drinking day). Participants who
reported heavy episodic drinking (4/5+ drinks for women/men) in
the past 24 h were classified as having had a ‘heavy-drinking’ day. Par-
ticipants who denied at least one heavy drinking day over the first nine
weeks of the semester were excluded from this study.

2.3. Alcohol-related consequences

The Brief Young Adult Alcohol Consequences Questionnaire
(BYAACQ) (Kahler, Hustad, Barnett, Strong, & Borsari, 2008) was
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