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Abstract
Sleep problems and emotion dysregulation are associated with depressive symptoms and alcohol use but little research has
examined the long-term associations and the direction of effects between these factors. We examined these relationships with
1132 undergraduates (70.5% female) over 5 years. Sleep problems and emotion dysregulation, sleep problems and
depressive symptoms, and emotion dysregulation and depressive symptoms were all related bidirectionally. Tests of indirect
effects indicated that sleep problems predicted depressive symptoms over time (and vice versa) via emotion dysregulation
and emotion dysregulation predicted depressive symptoms over time (and vice versa) via sleep problems. The results
highlight the need to assess direction of effects, given that many factors that are typically seen as “predictors” also can be
framed as “outcomes”.
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Introduction
Emerging adulthood (i.e., late teens to the late 20s; Arnett
and Fishel 2013) is a time during which many changes
occur (Arnett 2000). One signiﬁcant change that many
emerging adults experience is the transition to university.
Although many students do well in university, others
experience difﬁculties such as sleep problems (Buboltz
et al. 2001) and emotion dysregulation (Srivastava et al.
2009). Both sleep problems and emotion dysregulation are
thought to be transdiagnostic, in that they are hypothesized
to underlie many adjustment difﬁculties (e.g., Markarian
et al. 2013; Zawadzki 2015). Of concern, difﬁculties in
adjustment during emerging adulthood can persist and
extend to adulthood (e.g., Arnett 2000; Erikson 1968),
making sleep problems and emotion dysregulation important issues to study among this population. Little work,
however, has examined long-lasting associations among
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sleep problems, emotion dysregulation, and adjustment.
Two main goals of the current study, therefore, were to
examine: 1) the association between sleep problems and
emotion dysregulation over time, and 2) whether sleep
problems and emotion dysregulation are associated with
adjustment difﬁculties in the long-term (i.e., over a period
of 5 years).

Associations Between Sleep Problems and Emotion
Dysregulation
Sleep problems are deﬁned in our study as experiencing
difﬁculty with various areas of sleep (e.g., problems falling
asleep), as well as sleep dissatisfaction. With regard to
emotion dysregulation, Thompson (1994) deﬁned emotion
regulation as, “the extrinsic and intrinsic processes
responsible for monitoring, evaluating, and modifying
emotion reactions, especially their intensive and temporal
features, to accomplish one’s goals” (p. 28); thus, emotion
dysregulation in our study is deﬁned as difﬁculty with
regulating their emotions in stressful situations.
Although a large volume of research has indicated that
sleep problems and emotion dysregulation are associated
(Cerolini et al. 2015), researchers have tended to interpret
these concurrent associations in only one of two ways. The
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ﬁrst way is that sleep problems predict emotion dysregulation (Mauss et al. 2013; Pickett et al. 2016). The rationale
for this explanation of the association is that sleep deprivation (or relatedly, sleep problems) may alter the manner
in which emotions are processed (e.g., Yoo et al. 2007). The
second way is the opposite direction of effects; that is, that
emotion dysregulation predicts sleep problems (Hoag et al.
2016). One rationale for this association is that emotion
dysregulation is thought to increase cognitive arousal and,
as a result, hinder sleep (Espie et al. 2006). Inferences about
the direction of effects between sleep problems and emotion
dysregulation, however, cannot be assumed by crosssectional research. Longitudinal research is needed to
address this question.
There is limited longitudinal work in this area. One
recent study with a sample of community adults found that
over 6 months, sleep predicted greater emotion dysregulation over time (O’Leary et al. 2016). However, O’Leary
et al. (2016) examined this question at only two time points,
6 months apart, and did not test for the opposite direction of
effects (i.e., does emotion dysregulation predict sleep?). Of
interest, a longitudinal study by Tavernier and Willoughby
(2014a, b) found support for a bidirectional relationship
between emotion dysregulation and sleep problems (i.e.,
sleep problems predicted greater emotion dysregulation 1
year later, and emotion dysregulation predicted more sleep
problems 1 year later), although these associations were not
tested simultaneously. These results are consistent with both
explanations for interpreting the association between the
two factors (Gruber and Cassoff 2014). Long-term associations between sleep problems and emotion dysregulation,
as well as how they are related to indicators of adjustment,
however, need to be examined. Two adjustment indicators
that are particularly important throughout university are
alcohol use and depressive symptoms. Binge drinking
occurs at the highest levels among university students
(Johnston et al. 2007; Willoughby et al. 2013), and mental
health problems, such as depression, are prevalent among
university students (Center for Behavioral Health Statistics
and Quality 2015; Pearson et al. 2013). Thus, the present
study examined these two adjustment indicators.
These four constructs are of particular importance for
students because all of these factors are associated with
success in school. For example, sleep quality is bidirectionally associated with social ties in university over time
(Tavernier and Willoughby 2014a) and it can promote
intrapersonal adjustment throughout the university years
(Tavernier and Willoughby 2014b). Further, Singleton and
Wolfson (2009) found that both alcohol use and feeling
tired throughout the day (speciﬁcally, tiredness as a result of
poor sleep patterns stemming from alcohol use) were
associated with a lower grade point average (GPA) in university. Finally, emotion dysregulation is associated with
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lower levels of satisfaction in both social and academic
domains for university students (Srivastava et al. 2009) and
depression is associated with lowered academic performance (Hysenbegasi et al. 2005).

Sleep, Emotion Dysregulation and Psychosocial
Adjustment: Direct Effects
A substantial amount of concurrent research has indicated
that sleep problems are associated with both depressive
symptoms (Armstrong and Oomen-Early 2009; Conti et al.
2014; Lund et al. 2010; Orzech et al. 2011; Tempesta et al.
2010) and alcohol use (DeMartini and Fucito 2014; Digdon
and Landry 2013; Kenney et al. 2014; Singleton and
Wolfson 2009; Valerio et al. 2016). With regard to the
relationship between sleep problems and alcohol use, the
relationship is less than straightforward. Ebrahim et al.
(2013) conducted a literature review and found that, for
healthy individuals, consuming alcohol before sleeping is
associated with reduced time to fall asleep, increased
numbers of awakenings throughout the night, and less
overall REM sleep at moderate and high levels of alcohol
consumption (for a similar discussion, see the review by
Roehrs and Roth (2001)). However, Roehrs et al. (1999)
found that, for those diagnosed with insomnia, some alcohol
use before sleeping may provide some beneﬁts in sleep
quality. Finally, individuals with alcohol dependence are
more likely to report having insomnia or symptoms of
insomnia than those without alcohol dependence (Crum
et al. 2004).
Emotion dysregulation also is associated with depressive
symptoms (Nolen-Hoeksema and Aldao 2011; Zawadzki
2015) and alcohol use (Dragan 2015; Dvorak et al. 2014;
Fischer et al. 2007; Kuvaas et al. 2014). Similar to the
research on sleep problems and emotion dysregulation,
however, much of this work has been cross-sectional and
has assumed the direction of effects, or in the case of
experimental research has only examined one direction of
the effects (e.g., emotion dysregulation to mood; Ehring
et al. 2010; Hopp et al. 2011). Some past research has
examined longitudinal links between these factors, but the
results tend to be inconsistent.
Sleep problems and depressive symptoms
Longitudinal work has indicated that adults (Mage = 41.3
years) with low levels of depression and insomnia tended to
display higher levels of depressive symptoms the next year
(Jansson-Fröjmark and Lindblom 2008). Furthermore,
individuals without insomnia but with high levels of
depression were more likely to develop insomnia the following year (Goldman-Mellor et al. 2014). These studies,
however, focused on adults in general and not university

Journal of Youth and Adolescence (2018) 47:1267–1278

students, and did not test both directions of effects simultaneously. Goldman-Mellor et al. (2014) also did not test
the alternate direction of effects (i.e., whether insomnia
predicts the onset of depression). These limitations are
addressed in the current study.
Sleep problems and alcohol use
Longitudinal work has found that children who were
overtired (maternal ratings) were more likely to engage in
problematic drinking behaviours in young adulthood than
those who did not experience overtiredness in childhood,
suggesting that there may be a long-lasting relationship
between these two factors (Wong et al. 2010). Other
research has indicated that sleep quality and quantity did
not predict alcohol use over time (Galambos et al. 2013),
but individuals who drank frequently during the week
tended to go to bed later (Galambos et al. 2009; Galambos
et al. 2013) and sleep for less time that night than those
who did not drink during the day (Galambos et al. 2009).
Finally, Haario et al. (2013) found that individuals with
insomnia at Time 1 tended to have higher alcohol use at
Time 2, and that high levels of alcohol use at Time 1 were
associated with insomnia at Time 2 (note that these analyses were not tested simultaneously). Overall, these results
suggest that there may be long-lasting effects between
sleep problems and adjustment (for a review see Alvaro
et al. 2013).
Emotion dysregulation and depressive symptoms
Longitudinal work in this area suggests that the relationship
between emotion dysregulation and depression is complex
and results tend to be mixed. Nezlek and Kuppens (2008)
found that effective emotion regulation is associated with
positive mood, compared to ineffective emotion regulation.
Work by Berking et al. (2014) indicated that emotion dysregulation predicted more depressive symptoms 5 years
later (although the alternative direction of effects was not
signiﬁcant). In contrast, Berking et al. (2008) found that
emotion regulation only predicted lower negative affect and
anxiety, and higher positive affect, but it was not associated
with depressive symptoms over time (again, the alternative
direction of effects also was not signiﬁcant). Although these
results suggest there may be stronger evidence for a unidirectional relationship between these two factors, the study
by Nezlek and Kuppens (2008) did not use a direct measure
of depression, had a small sample size, and did not test the
alternative direction of effects, and the studies by Berking
et al. (2008, 2014) utilized samples that were not university
students (mean ages were ~35 years old). Examining these
issues in a large sample of young adults in university is
important.
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Emotion dysregulation and alcohol use
With regard to longitudinal work, one short-term study (i.e.,
a 30-day daily diary study) examining relationships
between emotion dysregulation and alcohol use found that
participants who engaged in the co-use of drugs (i.e.,
alcohol and marijuana) at night were less likely to use
effective regulation strategies and more likely to use poor
emotion regulation strategies the following day (Weiss et al.
2016); note that these results were not found when only
alcohol use was included in the analysis, but the measure of
alcohol was dichotomized into either any alcohol use or
binge drinking). Given the above literature, a goal of the
present longitudinal study was to directly assess bidirectionality and long-term effects among sleep problems,
emotion dysregulation, alcohol use and depressive symptoms over time.

Sleep, Emotion Dysregulation and Psychosocial
Adjustment: Indirect Effects
Given the mixed ﬁndings and inconsistent results in the
literature reviewed above, it may be that there is a
mechanism by which these factors are associated and past
research has been unable to ﬁnd consistent associations
because a piece of the puzzle was missing. As there likely is
a bidirectional relationship between sleep problems and
emotion dysregulation and both of these factors are hypothesized to have a transdiagnostic nature (Fairholme et al.
2013), it may be that each factor could be a mechanism
through with the other predicts adjustment. That is, it may
be that sleep problems predict difﬁculties in adjustment (i.e.,
depressive symptoms and alcohol use) over time through
emotion dysregulation. Alternatively, it may be that emotion dysregulation predicts difﬁculties in adjustment over
time via sleep problems.
Emotion dysregulation as a mechanism
One potential explanation for emotion dysregulation as a
mechanism is that sleep deprivation (or relatedly, sleep
problems) may alter the manner in which emotions are
processed (e.g., Yoo et al. 2007). Yoo et al. (2007) found
that individuals who were sleep deprived displayed more
reactivity in their amygdala when viewing negative stimuli
than did a control group. Furthermore, compared to the
control group, the sleep-deprived individuals displayed
reduced pre-frontal cortex activity. Yoo et al. (2007) suggested that sleep-deprived individuals’ regulatory abilities
were unable to dampen these neural responses to emotional
stimuli. Given this, it may be that sleep problems promote
increased emotion dysregulation, which then is associated
with more depressive symptoms and alcohol use over time.
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Indeed, one previous study by O’Leary et al. (2016)
found that sleep problems predicted depressive symptoms
over time via emotion dysregulation. The indirect path from
emotion dysregulation to depressive symptoms, however,
was measured concurrently, and the overall model was only
over two time periods spanning 6 months. Although these
results provide preliminary insight, we sought to examine
these relationships over the long-term. Speciﬁcally, we
extended this work in the present study by examining
whether sleep problems indirectly predict depressive
symptoms via emotion dysregulation over a period of 5
years. Furthermore, given that emotion dysregulation also
predicts alcohol use (Weiss et al. 2016), we tested the
indirect relationship from sleep problems to alcohol use
over time via emotion dysregulation. Finally, as both
adjustment indicators (i.e., depressive symptoms and alcohol use) also predict sleep, the alternative direction for
indirect effects also were tested (e.g., alcohol use/depressive
symptoms predicting sleep problems over time via emotion
dysregulation).
Sleep problems as a mechanism
A second potential mechanism is that increased cognitive
arousal may alter sleep (for a discussion of this, see Espie
et al. 2006). In an experiment by Gross and Borkovec
(1982), participants – all of whom had good sleep – were
divided into three groups: The ﬁrst group had the highest
cognitive load (i.e., they were asked to give a speech on a
speciﬁc topic after their nap), the second group was a control
group (i.e., they were asked to give a speech after their nap)
and the third group was a control group (i.e., they were told
to nap). The results indicated that the ﬁrst group had more
problems sleeping than the second and third groups, suggesting that increased stress and cognitive arousal may
impede sleep (Gross and Borkovec 1982). One could expect
then, that emotion dysregulation – or the inability to effectively regulate one’s emotions – may be a factor that would
impede sleep, given the inability to regulate arousal. Thus,
we examined whether this is the case by testing whether
emotion dysregulation indirectly predicts depressive symptoms and alcohol use via sleep problems over a period of 5
years. Finally, as both adjustment indicators (i.e., depressive
symptoms and alcohol use) also predict emotion dysregulation, the alternative direction for indirect effects also was
tested (e.g., alcohol use/depressive symptoms predicting
emotion dysregulation over time via sleep problems).
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are bidirectionally associated. The second goal was to
examine whether sleep problems and emotion dysregulation
are directly associated with depressive symptoms and
alcohol use in the long-term (i.e., over a period of 5 years).
The third goal was to examine whether a) emotion dysregulation is a mechanism by which sleep predicts depressive
symptoms and alcohol use over time (and vice versa), and
b) sleep problems are a mechanism by which emotion
dysregulation predicts depressive symptoms and alcohol
use over time (and vice versa). To address these goals, we
conducted an autoregressive cross-lag path analysis which
allowed us to examine bidirectional associations and
indirect effects between each of these factors.

Method
Participants
Participants in the current study were 1132 undergraduate
students (70.5% female) enrolled at a mid-sized university
in southwestern Ontario, Canada, who were part of a larger
longitudinal study. At the ﬁrst assessment, all participants
were in their ﬁrst year of university, Mage = 19.06 years, SD
= 11.17 months, range 17.75–25.51 years. SES data indicated that mean levels of education for mothers and fathers
fell between some college, university, or apprenticeship
program and completed a college/apprenticeship and/or
technical diploma, M = 3.71 (see Table 1 for breakdown by
parent education). The sample was composed predominantly of students who were born in Canada (84.9%).

Procedure
First-year university students from various academic disciplines were invited to complete a survey examining factors related to stress, coping, and adjustment to university
by way of posters, classroom announcements, website
posting, and visits to on-campus student residences. The
participants were given course credit or monetary compensation for their participation at Time 1 and monetary
compensation only at Times 2 to 5. At Times 2, 3, 4 and 5,
all students who participated in the ﬁrst assessment were
invited to participate again by way of e-mails. The study
was approved by the University Ethics Board prior to survey administration at all ﬁve assessments, and all participants provided informed consent prior to participation. The
survey was administered by trained research assistants.

The Current Study

Missing Data Analysis

The current study had three goals. The ﬁrst goal was to
examine whether sleep problems and emotion dysregulation

Missing data occurred within each assessment time point
because some students did not answer every question
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Table 1 Participant characteristics
Education

Mother’s education (%)

Father’s education (%)

Did not ﬁnish high school

5.2

9.5

Finished high school

18.6

17.5

Some college, university, or apprenticeship program

16.0

12.0

Completed a college/apprenticeship diploma (e.g., electrician) and/or
technical diploma (e.g., graphic design, hair dressing

21.0

20.8

Completed a university undergraduate degree

20.9

18.2

Completed a professional degree (e.g., masters, PhD, med doc, lawyer)

11.7

13.8

Other/Missing

6.6

8.2

(average missing data at Times 1, 2, 3, 4 and 5 were 4.69,
1.62, 0.98, 1.59 and 3.99% respectively) and because some
students did not complete all waves of the survey. The
participant retention rate was 65.9%. Out of all the participants, 50.4% completed all 5 waves, 18.5% completed 4
waves, 8.0% completed 3 waves, 7.7% completed 2 waves,
and 15.4% completed only 1 wave. Missingness across
waves (e.g., completing 1, 2, 3, 4 or 5 waves) was associated with some study variables. Speciﬁcally, participants
who completed all 5 time periods were more likely to be
female than those who completed only 1 wave, p = .004, or
2 waves, p < .001. Participants who completed all 5 waves
drank less alcohol at Time 1, M = 3.65, than participants
who completed 1 wave, M = 4.09, p = .002, 3 waves, M =
4.13, p = .014, or 4 waves, M = 4.01, p = .015. Participants
who completed all 5 waves also drank less alcohol at Time
2, M = 3.84, than participants who completed 3 waves, M
= 4.43, p = .002, or 4 waves, M = 4.21, p = .008.
Missing data were estimated using the full information
maximum likelihood (FIML) estimation method. As all the
study measures were included in the primary analyses, the
variables associated with missingness (i.e., sex and alcohol
use) were used in the FIML estimation process (Little 2013).
FIML retains cases that are missing survey waves, thus
avoiding the biased parameter estimates that can occur with
pairwise or listwise deletion (Schafer and Graham 2002).

parents, with a scale from 1 = did not ﬁnish high school to
6 = professional degree) and whether participants were
born in Canada (Were you born in Canada? 1 = yes or 2 =
no) were assessed at Time 1, and were used as covariates in
all analyses.
Emotion dysregulation
Emotion dysregulation was assessed at each time point with
six items from the Difﬁculties in Emotion Regulation Scale
(e.g., When I’m upset or stressed, I have difﬁculty concentrating; Gratz and Roemer 2004). The responses were
based on a ﬁve-point Likert scale ranging from 1 (almost
never) to 5 (almost always). Cronbach’s alphas at Time 1, 2,
3, 4 and 5 were .725, .742, .762, .780, and .781, respectively. Higher scores indicated more emotion dysregulation.
Sleep problems

Measures included demographic variables (sex, parent
education and whether participants were born in Canada),
emotion dysregulation, sleep problems, depressive symptoms and alcohol use. Demographic variables were assessed
only at Time 1, whereas all other study variables were
assessed at Time 1, 2, 3, 4, and 5.

Sleep problems were assessed at each time point using an
adapted version of the Insomnia Severity Index (ISI; Morin
1993). Participants indicated the extent to which they
experienced difﬁculty 1) falling asleep, 2) staying asleep, 3)
waking up too early, 4) staying awake, 5) satisfaction with
their sleep patterns, and 6) whether their sleep patterns
interfere with daily functioning. Response options for items
1–4 ranged from 1 (no problem) to 5 (very severe problems),
item 5 response options ranged from 1 (very satisﬁed) to 5
(very dissatisﬁed), and item 6 response options ranged from
1 (rarely interferes) to 4 (very often interferes). Item 6 was
recoded to have a range of 1 to 5 so that all variables were
on the same scale. These six items were averaged to create a
composite variable. Cronbach’s alphas at Time 1, 2, 3, 4 and
5 were .768, .766, .794, .787, and .804, respectively. Higher
scores indicated more sleep problems.

Demographics

Alcohol use

Sex (1 = male or 2 = female), parental education (one item
per parent, averaged for participants reporting on both

Alcohol use was assessed by asking participants how many
drinks they have, on average, when they are drinking alcohol.

Measures
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Table 2 Descriptive statistics for study variables
Measures

Time 1 M (SD)

Time 2 M (SD)

Time 3 M (SD)

Time 4 M (SD)

Time 5 M (SD)

Sleep problems

2.401 (.753)

2.462 (.748)

2.384 (.770)

2.327 (.753)

2.227 (.753)

Emotion
dysregulation

2.784 (.752)

2.853 (.759)

2.850 (.760)

2.800 (.773)

2.687 (.787)

Depressive symptoms

19.844 (10.899)

19.576 (11.424)

19.457 (11.791)

18.495 (11.499)

17.605 (11.702)

Binge drinking

3.844 (1.376)

3.952 (1.246)

3.807 (1.243)

3.669 (1.228)

3.426 (1.154)

Covariates
Sex

70.5% female

Parent education

3.709 (1.298)

Born in Canada

84.9%

Responses options ranged from 1 (less than 1 drink) to 6
(over 10 drinks). Higher scores indicate more alcohol use.
Depressive symptoms
Depressive symptoms were measured using The Center for
Epidemiologic Studies Depression – Revised Scale (Eaton
et al. 2004; Radloff 1977; Van Dam and Earleywine 2011;
e.g., I thought my life had been a failure). Response options
for these items ranged from 1 (none of the time) to 5 (most
of the time). One item (My sleep was restless) was excluded
so that the association between depressive symptoms and
sleep problems was not inﬂated. Ratings were rescored so
that the CESD-R had the same range (0–60) as the original
CESD (Radloff 1977) and summed such that higher scores
indicated greater depressive symptoms. Cronbach’s alphas
at Times 1, 2, 3, 4 and 5 were .910, .924, .926, .931, and
.934 respectively.

Results
Statistical analyses were carried out using SPSS version 23
and R in RStudio version 1.1.383.

Preliminary Analyses
Descriptive statistics for all study variables are listed in
Table 2. There were signiﬁcant differences between males
and females on sleep problems (Times 1 and 2), emotion
dysregulation (Times 1, 2, 3 and 4), alcohol use (Times 1, 2,
3, 4 and 5), and depressive symptoms (Times 1 and 2), ps
< .025, such that females reported more sleep problems,
more emotion dysregulation, less alcohol use, and more
depressive symptoms than did males. At all ﬁve time periods, students born in Canada engaged in more alcohol use
than did students who were not born in Canada, ps < .001,
and reported fewer depressive symptoms at Time 4 than did
students who were not born in Canada, p < .040.

Sleep
Probs1

Sleep
Probs2

Sleep
Probs3

Sleep
Probs4

Sleep
Probs5

Emo
Dysreg1

Emo
Dysreg2

Emo
Dysreg3

Emo
Dysreg4

Emo
Dysreg5

Depress
Sympts1

Depress
Sympts2

Depress
Sympts3

Depress
Sympts4

Depress
Sympts5

Alc
Use1

Alc
Use2

Alc
Use3

Alc
Use4

Alc
Use5

Fig. 1 Signiﬁcant cross-lag paths between study variables. Emo
Dysreg = emotion dysregulation, Sleep Probs = sleep problems;
Depress Sympts = depressive symptoms; Alc Use = drinking amount;
1 = Time 1; 2 = Time 2; 3 = Time 3; 4 = Time 4; 5 = Time 5

Primary Analyses
An auto-regressive cross-lag path analysis examining the
associations among sleep problems, emotion dysregulation,
depressive symptoms, and alcohol use across Times 1, 2, 3,
4 and 5 was conducted using R and the Lavaan package
(Rosseel 2012) – see Fig. 1. Overall model ﬁt was determined using the comparative ﬁt index (CFI) and the root
mean square error of approximation (RMSEA) indicators
(Hu and Bentler 1999). The cut-off criteria recommended
for a well-speciﬁed model are a CFI > .95 and a RMSEA
< .06, simultaneously (Hu and Bentler 1999). Across the
ﬁve time periods, lag-1 cross-lag paths among all 4 variables, lag-1 autoregressive paths, and concurrent associations among all 4 variables within each wave were included.
Sex, parental education, and whether or not the participant
was born in Canada were included as covariates, with
correlations speciﬁed between the covariates and each
variable at Time 1, and paths estimated between the covariates and each variable at Times 2, 3, 4 and 5. Any statistically signiﬁcant, paths, therefore, would be accounting
for the correlations among the variables within a wave, and
controlling for previous scores on the outcome variables,
covariates, as well as the other predictors in the model.
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Table 3 Beta weights of study variables from Time 1 to Time 2 of the
constrained model
b

ß

SE

p

EmoDysreg1

→

Sleep2

.042

.042

.016

.010

EmoDysreg1

→

Depression2

1.330

.087

.018

<.001

EmoDysreg1

→

Alcohol2

−.023

−.013

.014

.326

Sleep1

→

EmoDysreg2

.068

.067

.016

<.001

Sleep1

→

Depression2

1.490

.098

.017

<.001

Sleep1

→

Alcohol2

.044

.026

.013

.045

Depression1

→

Sleep2

.006

.081

.017

<.001

Depression1

→

EmoDysreg2

.006

.088

.018

<.001

−.002

−.016

.014

.265

.007

.012

.015

.410

Depression1

→

Alcohol2

Alcohol1

→

Sleep2

Alcohol1

→

EmoDysreg2

−.010

−.019

.015

.215

Alcohol1

→

Depression2

−.274

−.033

.016

.040

EmoDysreg1

→

EmoDysreg2

.527

.517

.025

<.001

Sleep1

→

Sleep2

.541

.535

.024

<.001

Depression1

→

Depression2

.453

.431

.028

<.001

Alcohol1

→

Alcohol2

.660

.715

.017

<.001

b unstandardized betas, ß standardized betas, SE standard error for ß,
p signiﬁcance value for b, EmoDysreg emotion dysregulation, sleep
sleep
problems, depression depressive symptoms, alcohol drinking amount,
1 = Time 1; 2 = Time 2. Only the results from Time 1 to Time 2 are
shown as results
were constrained across time. Covariate results can be obtained from
the author

The results of a Chi-Square Difference Test of Relative
Fit indicated that the patterns of association among the
variables were invariant across time, χ2diff (36) = 38.08, p
= .375. Thus, subsequent analyses were based on the model
that was constrained over time, rather than free-to-vary, as
this was the more parsimonious model. The constrained
model ﬁt was adequate, χ2(132) = 875.247, p < .001, CFI
= .924, RMSEA = .071, 90% CI [.066–.075], p < .001.
Table 3 shows beta weights for all paths in the model for all
4 key study variables (model results are displayed in Fig. 1;
only paths from Times 1 to 2 are shown as the results are
invariant across time).
With regard to the ﬁrst goal of the study (whether sleep
problems and emotion dysregulation are associated bidirectionally), results revealed a statistically signiﬁcant bidirectional association between sleep problems and emotion
dysregulation such that sleep problems predicted more
emotion dysregulation over time, controlling for previous
emotion dysregulation, and emotion dysregulation predicted
more sleep problems over time, controlling for previous
sleep problems.
With regard to the second goal of the study (i.e., whether
sleep problems and emotion dysregulation are associated
with depressive symptoms and alcohol use in the long-

term), there was a signiﬁcant bidirectional association
between sleep problems and depressive symptoms such that
sleep problems predicted more depressive symptoms over
time, controlling for previous depressive symptoms, and
depressive symptoms predicted more sleep problems over
time, controlling for previous sleep problems. There also
was a signiﬁcant bidirectional association between emotion
dysregulation and depressive symptoms such that emotion
dysregulation predicted more depressive symptoms over
time, controlling for previous depressive symptoms, and
depressive symptoms predicted more emotion dysregulation
over time, controlling for previous emotion dysregulation.
The results indicated two unidirectional associations as
well. First, sleep problems predicted more alcohol use over
time, controlling for previous alcohol use, and alcohol use
predicted less depressive symptoms over time, controlling
for previous depressive symptoms. Of note, alcohol use did
not predict sleep problems or emotion dysregulation over
time (emotion dysregulation also did not predict alcohol use
over time); ﬁnally, depressive symptoms did not predict
alcohol use over time.
With regard to the third goal of the study (i.e., whether
sleep problems and emotion dysregulation may be
mechanisms by which the other predicts adjustment over
time), we conducted tests of indirect effects using the lavaan
package (Rosseel 2012) in R with bootstrapping (1000
runs). These results indicated that sleep problems at Time 1
predicted depressive symptoms at Time 3 through emotion
dysregulation at Time 2, ß = .006 [95% CI = .003–.009], p
= .001. Sleep problems at Time 1 also predicted depressive
symptoms at Time 4 through emotion dysregulation at
Times 2 and 3, ß = .003 [95% CI = .001–.005], p = .001,
and sleep problems at Time 1 predicted depressive symptoms at Time 5 through emotion dysregulation at Times 2, 3
and 4, ß = .002 [95% CI = .001–.003], p = .002. The
indirect effect of sleep problems on alcohol use via emotion
dysregulation was not tested as emotion dysregulation did
not predict alcohol use over time.
A test of indirect effects also indicated that depressive
symptoms at Time 1 predicted sleep problems at Time 3
through emotion dysregulation at Time 2, ß = .004 [95%
CI = .001–.007], p = .017. Depressive symptoms at Time 1
predicted sleep problems at Time 4 through emotion dysregulation at Times 2 and 3, ß = .002 [95% CI
= .0004–.004], p = .017, and depressive symptoms at Time
1 predicted sleep problems at Time 5 through emotion
dysregulation at Times 2, 3 and 4, ß = .001 [95% CI
= .0002–.002], p = .018.The indirect effect of alcohol use
on sleep problems via emotion dysregulation was not tested
as alcohol use did not predict emotion dysregulation over
time.
With regard to sleep problems as a potential mechanism,
tests of indirect effects indicated that emotion dysregulation
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at Time 1 predicted depressive symptoms at Time 3 via
sleep problems at Time 2, ß = .004 [95% CI = .001–.008],
p = .017. Emotion dysregulation at Time 1 predicted
depressive symptoms at Time 4 via sleep problems at Times
2 and 3, ß = .002 [95% CI = .0005–.005], p = .018, and
emotion dysregulation at Time 1 predicted depressive
symptoms at Time 5 via sleep problems at Times 2, 3 and 4,
ß = .001 [95% CI = .0003–.003], p = .019.
Depressive symptoms at Time 1 predicted emotion
dysregulation at Time 3 via sleep problems at Time 2, ß
= .005 [95% CI = .003–.010], p = .001. Depressive symptoms at Time 1 predicted emotion dysregulation at Time 4
via sleep problems at Times 2 and 3, ß = .003 [95% CI
= .002–.005], p = .001, and depressive symptoms at Time 1
predicted emotion dysregulation at Time 5 via sleep problems at Times 2, 3 and 4, ß = .002 [95% CI = .001–.003],
p = .001. Emotion dysregulation at Time 1 did not predict
alcohol use at Times 3, 4 or 5 via sleep problems at any time
point, ps > .112, and the effect of alcohol use predicting
emotion dysregulation over time via sleep problems was not
tested as alcohol use did not predict sleep problems over
time.

Discussion
Past literature has indicated that both sleep problems and
emotion dysregulation are associated with depressive
symptoms and alcohol use – two important indicators of
adjustment for university students (Center for Behavioral
Health Statistics and Quality 2015). Of importance, little
research has examined mechanisms by which these factors
may be associated over time. Given that both sleep problems and emotion dysregulation are hypothesized to be
transdiagnostic in nature (Fairholme et al. 2013), we
examined whether they both act as mechanisms by which
the other predicts depressive symptoms and/or alcohol use.
To address these issues, we examined associations among
sleep problems, emotion dysregulation and adjustment difﬁculties over time.
Overall, we found multiple bidirectional associations
among sleep problems, emotion dysregulation and depressive symptoms. We also found support for both sleep problems and emotion dysregulation operating as mechanisms
in the link between different adjustment difﬁculties. For
example, we found that sleep problems predicted depressive
symptoms over time via emotion dysregulation, and that
emotion dysregulation predicted depressive symptoms over
time via sleep problems. We also found the alternative
direction of effects (i.e., depressive symptoms predicted
sleep problems over time via emotion dysregulation, and
depressive symptoms predicted emotion dysregulation over
time via sleep problems).
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These results have important implications. First, our
results support the hypothesis that sleep problems and
emotion dysregulation are transdiagnostic (Markarian et al.
2013; Zawadzki 2015). Speciﬁcally, both sleep and emotion
dysregulation were mutually reinforcing as was shown by
their bidirectional relationship over time. Further, both of
these factors were associated with depressive symptoms
over time, and sleep problems were associated with alcohol
use. Thus, they highlight crucial areas that universities can
target when supporting students, particularly given the longterm nature of the effects (i.e., 5 years). Second, research
questions often are framed by hypotheses set up with distinct measures of independent variables (or predictors) and
dependent variables (or outcomes). Indeed, in the present
study, the research questions were framed as an examination of how challenges experienced by many university
students (i.e., sleep problems and emotion dysregulation)
may impact on adjustment (i.e., depressive symptoms and
alcohol use). However, given the nature of the results of this
study and the fact that the majority of the associations were
bidirectional (namely the associations among sleep problems, emotion dysregulation and depressive symptoms), it
may be more appropriate for future research to not frame
these factors only as predictors or outcomes. In fact, noting
that many factors that are associated with mental health are
both predictors and outcomes provides individuals hoping
to reduce mental health problems among university students
more areas to address– in other words, there may be more
areas in which individuals can be aided.
The results of the current study highlight other notable
ﬁndings. First, alcohol use did not predict sleep problems or
emotion dysregulation over time. For this sample, then,
alcohol use appears not to be associated with these common
adjustment difﬁculties. However, given the complexities in
the relationship between sleep problems and alcohol use (as
noted in the introduction), this may not be surprising.
Second, one unexpected result was that alcohol use predicted fewer depressive symptoms over time. Although this
is surprising, the measure of alcohol use that was used in the
current study was not frequency of drinking alcohol, but
rather the amount of alcohol consumed when drinking.
Perhaps individuals’ alcohol use – which peaks in emerging
adulthood, especially for those in university (Johnston et al.
2007; O’Malley and Johnston 2002) – was recreational and
social (Roehling and Goldman 1987). In this case, alcohol
use would not be expected to predict increases in depressive
symptoms over time.
It is important to note that the results of the current study
are based on a sample of emerging adults. Although these
results speak to how sleep problems, emotion dysregulation,
depressive symptoms and alcohol use are related for
emerging adults, the manner in which these factors are
related may differ for other age groups. Thus, this work
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should be followed up in samples of young children, adolescents and older adults to examine whether there are differences in temporal precedence and evidence for
unidirectional relationships between these factors. Furthermore, both sleep and the ability to regulate emotions are
important at all age groups. For example, sleep problems
are related to a variety of mental health problems in samples
of both children and adolescents (for a review see Dueck
et al. 2017), and the ability to regulate emotions continues
to develop throughout life (e.g., McRae et al. 2012).
Although some previous research has examined how sleep
in childhood may impact on later mental health and behavior problems (e.g., Wong et al. 2010), these studies were
unable to assess bidirectionality given that the variables
were not measured at each time point. Thus, future work
should measure all variables at each time point to examine
mechanisms of change.
Finally, although these results highlight important ﬁndings, they also must be interpreted in light of some limitations. First, these data are based on self-report responses.
Although it may have been beneﬁcial to use more objective
measures of sleep quality, individuals’ perception of their
sleep quality also is an important factor to measure. For
example, Bei, Milgrom, Ericksen and Trinder (2010)
examined both objective and subjective sleep quality in
women both in their third trimester and after giving birth.
They found that subjective sleep quality measures were
associated with depression/anxiety before and after giving
birth, whereas objective measures were much more weakly
associated with these mood indicators only before giving
birth (Bei et al. 2010). When directly examining relationships between objective and subjective sleep measures in
individuals with either depression or no depression, Armitage et al. (1997) found that, in general, most sleep measures correlated well for both participant groups (e.g., time
to fall asleep, amount of time in bed, and sleep duration);
inconsistent estimates tended to be seen in the group with
depression (for similar ﬁndings see Rotenberg et al. 2000).
Thus, both factors are important to take into account.
Second, this sample is comprised only of university
students. It would be important to extend these research
questions to a sample of emerging adults that is not
attending university, given potential differences in their
behaviours. For example, individuals that do not attend
university generally have lower rates of alcohol use compared to those who do attend university across a variety of
drinking indicators (except in measures of daily use;
O’Malley and Johnston 2002). In addition, although clinical
levels of mental health issues may not differ between these
groups (Blanco and Okuda 2008), a recent review paper
indicated that depression was higher in college students
than the general American population (Ibrahim et al. 2013).
This extension would provide some insight into whether
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these results are unique to a subset of emerging adults, or
whether it can be generalized to this age group. Finally, the
signiﬁcant results in the current study are normally interpreted as small effect sizes within the social sciences.
However, in complex longitudinal cross-lagged models,
small effect sizes are typical given that many factors are
accounted for in the model (i.e., stability of measures across
time and within-wave correlations between each measure;
Adachi and Willoughby 2015).

Conclusion
The current study provides insight into the nature of the
relationship between sleep problems and emotion dysregulation, and their associations with depressive symptoms and
alcohol use over a period of 5 years. Of note, our results
indicate that there are, indeed, direct and indirect effects
between sleep problems, emotion dysregulation and
depressive symptoms. Namely, both sleep problems and
emotion dysregulation directly predict depressive symptoms
over time, but they also both indirectly predict depressive
symptoms over time via each other. Furthermore, the
alternative direction of effects also was supported (i.e.,
depressive symptoms predicted sleep problems/emotion
dysregulation over time via emotion dysregulation/sleep
problems). These results address previous gaps in the literature, such as the lack of direct examinations of the
direction of effects between these factors simultaneously
and over time.
These results also highlight the need to conduct longitudinal work to assess the direction of effects and temporal
precedence, given that many factors that are typically seen
as “predictors” also can be framed as “outcomes”. This
provides important implications to the ﬁeld of research in
which predictors and outcomes of adjustment problems are
vital. Speciﬁcally, practitioners and those hoping to reduce
adjustment difﬁculties among students in university should
be aware of the fact that these adjustment difﬁculties likely
are bidirectional over time.
Acknowledgements This work was presented as a poster at the 2017
meeting of the Society for Research on Child Development (SRCD).
Authors’ Contributions T.S. was involved in the idea for the study,
study design, statistical analyses, and writing of the manuscript. T.W.
was involved in data collection, idea for the study, study design, and
coordination of the study, statistical analyses, and writing of the
manuscript. Both authors read and approved the ﬁnal manuscript.
Funding This study was funded by the Social Sciences and Humanities Research Council of Canada as a grant to Teena Willoughby
(grant number 435-2014-1929).
Data Sharing Declaration This manuscript’s data will not be
deposited.

1276

Compliance with Ethical Standards
Conﬂict of Interest The authors declare that they have no conﬂict of
interest.
Ethical Approval The study was approved by the University Ethics
Board prior to survey administration at all ﬁve assessments. All procedures performed in studies involving human participants were in
accordance with the ethical standards of the institutional and/or
national research committee and with the 1964 Helsinki declaration
and its later amendments or comparable ethical standards.
Informed Consent Informed consent was obtained from all individual
participants included in the study.

References
Adachi, P., & Willoughby, T. (2015). Interpreting effect sizes when
controlling for stability effects in longitudinal autoregressive
models: Implications for psychological science. European Journal of Developmental Psychology, 12(1), 116–128. https://doi.
org/10.1080/17405629.2014.963549.
Alvaro, P. K., Roberts, R. M., & Harris, J. K. (2013). A systematic
review assessing bidirectionality between sleep disturbances,
anxiety, and depression. Sleep, 36(7), 1059–1068. https://doi.org/
10.5665/sleep.2810.
Armitage, R., Trivedi, M., Hoffmann, R., & Rush, A. J. (1997).
Relationship between objective and subjective sleep measures in
depressed patients and healthy controls. Depression and Anxiety,
5, 97–102.
Armstrong, S., & Oomen-Early, J. (2009). Social connectedness, selfesteem, and depression symptomatology among collegiate athletes versus nonathletes. Journal of American College Health, 57
(5), 521–526. https://doi.org/10.3200/JACH.57.5.521-526.
Arnett, J. J. (2000). Emerging adulthood: A theory of development
from the late teens through the twenties. American Psychologist,
55(5), 469–480. https://doi.org/10.1037/0003-066X.55.5.469.
Arnett, J. J., & Fishel, E. (2013). When will my grown-up kid grow up?
Loving and understanding your emerging adult. New York, NY:
Workman Publishing Co., Inc.
Bei, B., Milgrom, J., Ericksen, J., & Trinder, J. (2010). Subjective
perception of sleep, but not its objective quality, is associated
with immediate postpartum mood disturbances in healthy women.
Sleep, 33(4), 531–538. https://doi.org/10.1093/sleep/33.4.531.
Berking, M., Orth, U., Wupperman, P., Meier, L. L., & Caspar, F.
(2008). Prospective effects of emotion-regulation skills on emotional adjustment. Journal of Counseling Psychology, 55(4),
485–494. https://doi.org/10.1037/a0013589.
Berking, M., Wirtz, C. M., Svaldi, J., & Hofmann, S. G. (2014).
Emotion regulation predicts symptoms of depression over ﬁve
years. Behaviour Research and Therapy, 57(1), 13–20. https://
doi.org/10.1016/j.brat.2014.03.003.
Blanco, C., & Okuda, M. (2008). Mental health of college students and
their non–college-attending peers. Archives of General, 65(12),
1429–1437. https://doi.org/10.1001/archpsyc.65.12.1429.
Buboltz, W. C., Brown, F., & Soper, B. (2001). Sleep habits and
patterns of college students: A preliminary study. Journal of
American College Health, 50(3), 131–135.
Center for Behavioral Health Statistics and Quality. (2015). Behavioral
health trends in the United States: Results from the 2014 National
Survey on Drug Use and Health. http://www.samhsa.gov/data/
Cerolini, S., Ballesio, A., & Lombardo, C. (2015). Insomnia and
emotion regulation: Recent ﬁndings and suggestions for treatment. Journal of Sleeping Disorders and Management, 1(1), 1–5.

Journal of Youth and Adolescence (2018) 47:1267–1278
Conti, J. R., Adams, S. K., & Kisler, T. S. (2014). A pilot examination
of self-esteem, depression, and sleep in college women. NASPA
Journal About Women in Higher Education, 7(1), 47–72. https://
doi.org/10.1515/njawhe-2014-0004.
Crum, R. M., Ford, D. E., Storr, C. L., & Chan, Y. F. (2004). Association of sleep disturbance with chronicity and remission of
alcohol dependence: Data from a population-based prospective
study. Alcoholism: Clinical and Experimental Research, 28(10),
1533–1540. https://doi.org/10.1097/01.ALC.0000141915.56236.
40.
DeMartini, K. S., & Fucito, L. M. (2014). Variations in sleep characteristics and sleep-related impairment in at-risk college drinkers: A latent proﬁle analysis. Health Psychology, 33(10),
1164–1173. https://doi.org/10.1037/hea0000115.
Digdon, N., & Landry, K. (2013). University students’ motives for
drinking alcohol are related to evening preference, poor sleep,
and ways of coping with stress. Biological Rhythm Research, 44
(1), 1–11. https://doi.org/10.1080/09291016.2011.632235.
Dragan, M. (2015). Difﬁculties in emotion regulation and problem
drinking in young women: The mediating effect of metacognitions about alcohol use. Addictive Behaviors, 48, 30–35. https://
doi.org/10.1016/j.addbeh.2015.04.008.
Dueck, A., Berger, C., Wunsch, K., Thome, J., Cohrs, S., Reis, O., &
Haessler, F. (2017). The role of sleep problems and circadian
clock genes in attention-deﬁcit hyperactivity disorder and mood
disorders during childhood and adolescence: an update. Journal
of Neural Transmission, 124(s1), 127–138. https://doi.org/10.
1007/s00702-015-1455-8.
Dvorak, R. D., Sargent, E. M., Kilwein, T. M., Stevenson, B. L.,
Kuvaas, N. J., & Williams, T. J. (2014). Alcohol use and alcoholrelated consequences: Associations with emotion regulation difﬁculties. The American Journal of Drug and Alcohol Abuse, 40
(2), 125–130. https://doi.org/10.3109/00952990.2013.877920.
Eaton, W. W., Smith, C., Ybarra, M., Muntaner, C., & Tien, A. (2004).
Center for epidemiologic studies depression scale: Review and
revision (CESD and CESD-R. In M. E. Maruish (Ed.), The use of
psychological testing for treatment planning and outcomes
assessment: Instruments for adults (3rd ed.). (pp. 363–377).
Yahweh, NJ: Lawrence Erlbaum Associates Publishers.
Ebrahim, I. O., Shapiro, C. M., Williams, A. J., & Fenwick, P. B.
(2013). Alcohol and sleep I: Effects on normal sleep. Alcoholism:
Clinical and Experimental Research, 37(4), 539–549. https://doi.
org/10.1111/acer.12006.
Ehring, T., Tuschen-Cafﬁer, B., Schnülle, J., Fischer, S., & Gross, J. J.
(2010). Emotion regulation and vulnerability to depression:
Spontaneous versus instructed use of emotion suppression and
reappraisal. Emotion, 10(4), 563–572. https://doi.org/10.1037/a
0019010.
Erikson, E. H. (1968). Identity: Youth and crisis. New York, NY:
Norton.
Espie, C. A., Broomﬁeld, N. M., Macmahon, K. M. A., Macphee, L.
M., & Taylor, L. M. (2006). The attention-intention-effort pathway in the development of psychophysiologic insomnia: A theoretical review. Sleeping Medicine Reviews, 10, 215–245. https://
doi.org/10.1016/j.smrv.2006.03.002.
Fairholme, C. P., Nosen, E. L., Nillni, Y. I., Schumacher, J. A., Tull,
M. T., & Coffey, S. F. (2013). Sleep disturbance and emotion
dysregulation as transdiagnostic processes in a comorbid sample.
Behaviour Research and Therapy, 51(9), 540–546. https://doi.
org/10.1016/j.brat.2013.05.014.
Fischer, J. L., Forthun, L. F., Pidcock, B. W., & Dowd, D. A. (2007).
Parent pelationships, emotion regulation, psychosocial maturity
and college student alcohol use problems. Journal of Youth and
Adolescence, 36(7), 912–926. https://doi.org/10.1007/s10964006-9126-6.

Journal of Youth and Adolescence (2018) 47:1267–1278
Galambos, N. L., Dalton, A. L., & Maggs, J. L. (2009). Losing sleep
over it: Daily variation in sleep quantity and quality in canadian
students’ ﬁrst semester of university. Journal of Research on
Adolescence, 19(4), 741–761. https://doi.org/10.1111/j.15327795.2009.00618.x.
Galambos, N. L., Vargas Lascano, D. I., Howard, A. L., & Maggs, J.
L. (2013). Who sleeps best? Longitudinal patterns and covariates
of change in sleep quantity, quality, and timing across four university years. Behavioral Sleeping Medicine, 11, 8–22. https://
doi.org/10.1080/15402002.2011.596234.
Goldman-Mellor, S., Gregory, A. M., Caspi, A., Harrington, H., Parsons, M., Poulton, R., & Mofﬁtt, T. E. (2014). Mental health
antecedents of early midlife insomnia: Evidence from a fourdecade longitudinal study. Sleep, 37(11), 1767–1775. https://doi.
org/10.5665/sleep.4168.
Gratz, K. L., & Roemer, L. (2004). Multidimensional assessment of
emotion regulation and dysregulation: Development, factor
stucture, and initial validation of the Difﬁculties in Emotion
Regulation Scale. Journal of Psychopathology and Behavioral
Assessment, 26(1), 41–54. https://doi.org/10.1023/B:JOBA.
0000007455.08539.94.
Gross, R. T., & Borkovec, T. D. (1982). Effects of a cognitive intrusion manipulation on the sleep-onset latency of good sleepers.
Behavior Therapy, 13(1), 112–116. https://doi.org/10.1016/
S0005-7894(82)80054-3.
Gruber, R., & Cassoff, J. (2014). The interplay between sleep and
emotion regulation: Conceptual framework empirical evidence
and future directions. Current Psychiatry Reports, 16, 500 https://
doi.org/10.1007/s11920-014-0500-x.
Haario, P., Rahkonen, O., Laaksonen, M., Lahelma, E., & Lallukka, T.
(2013). Bidirectional associations between insomnia symptoms
and unhealthy behaviours. Journal of Sleeping Research, 22,
89–95. https://doi.org/10.1111/j.1365-2869.2012.01043.x.
Hoag, J. R., Tennen, H., Stevens, R. G., Coman, E., & Wu, H. (2016).
Affect, emotion dysregulation, and sleep quality among lowincome women. Sleeping Health, 2, 283–288. https://doi.org/10.
1016/j.sleh.2016.08.006.
Hopp, H., Troy, A. S., & Mauss, I. B. (2011). The unconscious pursuit
of emotion regulation: Implications for psychological health.
Cognition and Emotion, 25(3), 532–545. https://doi.org/10.1080/
02699931.2010.532606.
Hu, L., & Bentler, P. M. (1999). Cutoff criteria for ﬁt indexes in
covariance structure analysis: Conventional criteria versus new
alternatives. Structural Equation Modeling: A Multidisciplinary
Journal,
6(1),
1–55.
https://doi.org/10.1080/
10705519909540118.
Hysenbegasi, A., Hass, S. L., & Rowland, C. R. (2005). The impact of
depression on the academic productivity of university students.
Journal of Mental Health Policy and Economics, 8(3), 145–151.
https://doi.org/10.4103/0019-5359.110850.
Ibrahim, A. K., Kelly, S. J., Adams, C. E. & Glazebrook, C. (2013). A
systematic review of studies of depression prevalence in university students. Journal of Psychiatric Research, 47(3),
391–400. https://doi.org/10.1016/j.jpsychires.2012.11.015.
Jansson-Fröjmark, M., & Lindblom, K. (2008). A bidirectional relationship between anxiety and depression, and insomnia? A prospective study in the general population. Journal of
Psychosomatic Research, 64(4), 443–449. https://doi.org/10.
1016/j.jpsychores.2007.10.016.
Johnston, L. D., O´Malley, P. M., Bachman, J. G., & Schulenberg, J.
E. (2007). Monitoring the future: National survey results on drug
use, 1975–2006—Volume I, secondary school students. Monitoring the future (Vol. I), NIH Publication No. 07-6205.
Bethesda, MD: National Institue on Drug Abuse. http://
monitoringthefuture.org/pubs/monographs/vol1_2006.pdf.

1277
Kenney, S. R., Paves, A. P., Grimaldi, E. M., & Labrie, J. W. (2014).
Sleep quality and alcohol risk in college of drinking motives.
Journal of American College Health, 62(5), 301–308.
Kuvaas, N. J., Dvorak, R. D., Pearson, M. R., Lamis, D. A., & Sargent, E. M. (2014). Self-regulation and alcohol use involvement:
A latent class analysis. Addictive Behaviors, 39(1), 146–152.
https://doi.org/10.1016/j.addbeh.2013.09.020.
Little, T. D. (2013). Longitudinal Structural Equation Modeling.. New
York, NY: Guilford Press.
Lund, H. G., Reider, B. D., Whiting, A. B., & Prichard, J. R. (2010).
Sleep patterns and predictors of disturbed sleep in a large population of college students. Journal of Adolescent Health, 46(2),
124–132. https://doi.org/10.1016/j.jadohealth.2009.06.016.
Markarian, S. A., Pickett, S. M., Deveson, D. F., & Kanona, B. B.
(2013). A model of BIS/BAS sensitivity, emotion regulation
difﬁculties, and depression, anxiety, and stress symptoms in
relation to sleep quality. Psychiatry Research, 210(1), 281–286.
https://doi.org/10.1016/j.psychres.2013.06.004.
Mauss, I. B., Troy, A. S., & LeBourgeois, M. K. (2013). Poorer sleep
quality is associated with lower emotion-regulation ability in a
laboratory paradigm. Cognition & Emotion, 27(3), 1–10. https://
doi.org/10.1080/02699931.2012.727783.
McRae, K., Gross, J. J., Weber, J., Robertson, E. R., Sokol-Hessner, P.,
Ray, R. D., & Ochsner, K. N. (2012). The development of emotion regulation: an fMRI study of cognitive reappraisal in children,
adolescents and young adults. Social Cognitive and Affective
Neuroscience, 7(1), 11–22. https://doi.org/10.1093/scan/nsr093.
Morin, C. M. (1993). Insomnia: Psychological assessment and management.. New York, NY: Guilford Press.
Nezlek, J. B., & Kuppens, P. (2008). Regulating positive and negative
emotins in daily life. Journal of Personality, 76(3), 561–580.
https://doi.org/10.1111/j.1467-6494.2008.00496.x.
Nolen-Hoeksema, S., SpringerAmpamp; Aldao, A. (2011). Gender
and age differences in emotion regulation strategies and their
relationship to depressive symptoms. Personality and Individual
Differences, 51(6), 704–708. https://doi.org/10.1016/j.paid.2011.
06.012.
O’Leary, K., Bylsma, L. M., & Rottenberg, J. (2016). Why might poor
sleep quality lead to depression? A role for emotion regulation.
Cognition and Emotion, 0(0), 1–9. https://doi.org/10.1080/
02699931.2016.1247035.
O’Malley, P. M., & Johnston, L. D. (2002). Epidemiology of alcohol
and other drug use among American college students. Journal of
Studies on Alcohol, Supplement, (s14), 23–39. https://doi.org/10.
15288/jsas.2002.s14.23
Orzech, K. M., Salafsky, D. B., & Hamilton, L. A. (2011). The state of
sleep among college students at a large public university. Journal
of American College Health, 59(7), 612–9. https://doi.org/10.
1080/07448481.2010.520051.
Pearson, C., Janz, T., & Ali, J. (2013). Health at a glance: Mental and
substance use disorders in Canada. Statistics Canada. http://www.
statcan.gc.ca/pub/82-624-x/2013001/article/11855-eng.pdf
Pickett, S. M., Barbaro, N., & Mello, D. (2016). The relationship
between subjective sleep disturbance, sleep quality, and emotion
regulation difﬁculties in a sample of college students reporting
trauma exposure. Psychological Trauma: Theory, Research,
Practice, and Policy, 8(1), 25–33. https://doi.org/10.1037/tra
0000064.
Radloff, L. S. (1977). The CES-D Scale: A self-report depression scale
for research in the general population. Applied Psychological
Measurement, 1(3), 385–401.
Roehling, P. V., & Goldman, M. S. (1987). Alcohol expectancies and
their relationship to actual drinking experiences. Psychology of
Addictive Behaviors, 1(2), 108–113. https://doi.org/10.1037//
0893-164X.1.2.108.

1278
Roehrs, T., Papineau, K., Rosenthal, L., & Roth, T. (1999). Ethanol as
a hypnotic in insomniacs: Self administration and effects on sleep
and mood. Neuropsychopharmacology, 20(3), 279–286. https://
doi.org/10.1016/S0893-133X(98)00068-2.
Roehrs, T., & Roth, T. (2001). Sleep, sleepiness, and alcohol use.
Alcohol Research & Health. https://doi.org/10.1053/smrv.2001.
0162
Rosseel, Y. (2012). lavaan: An R package for structural equation
modeling. Journal of Statistical Software, 48(2), 1–36. https://
doi.org/10.18637/jss.v048.i02.
Rotenberg, V. S., Indursky, P., Kayumov, L., Sirota, P., & Melamed,
Y. (2000). The relationship between subjective sleep estimation
and objective sleep variables in depressed patients. International
Journal of Psychophysiology, 37, 291–297. https://doi.org/10.
1016/S0167-8760(00)00110-0.
Schafer, J. L., & Graham, J. W. (2002). Missing data—Our view of the
state of the art. Psychological Methods, 7(2), 147–177.
Singleton, R. A., & Wolfson, A. R. (2009). Alcohol consumption,
sleep, and academic performance among college students. Journal of Studies on Alcohol and Drugs, 70(3), 355–363.
Srivastava, S., Tamir, M., McGonigal, K. M., John, O. P., & Gross, J.
J. (2009). The social costs of emotional suppression: A prospective study of the transition to college. Journal of Personality
and Social Psychology, 96(4), 883–897. https://doi.org/10.1037/a
0014755.
Tavernier, R., & Willoughby, T. (2014a). A longitudinal examination
of the bidirectional association between sleep problems and social
ties at university: The mediating role of emotion regulation.
Journal of Youth and Adolescence. https://doi.org/10.1007/
s10964-014-0107-x
Tavernier, R., & Willoughby, T. (2014b). Bidirectional associations
between sleep (quality and duration) and psychosocial functioning across the university years. Developmental Psychology, 50(3),
674–82. https://doi.org/10.1037/a0034258.
Tempesta, D., Couyoumdjian, A., Curcio, G., Moroni, F., Marzano,
C., De Gennaro, L., & Ferrara, M. (2010). Lack of sleep affects
the evaluation of emotional stimuli. Brain Research Bulletin, 82
(1–2), 104–108. https://doi.org/10.1016/j.brainresbull.2010.01.
014.
Thompson, R. A. (1994). Emotion regulation: a theme in search of
deﬁnition. Monographs of the Society for Research in Child
Development, 59(2–3), 25–52. http://www.ncbi.nlm.nih.gov/
pubmed/7984164.
Valerio, T. D., Kim, M. J., & Sexton-Radek, K. (2016). Association of
stress, general health, and alcohol use with poor sleep quality
among U.S. college students. American Journal of Health

Journal of Youth and Adolescence (2018) 47:1267–1278
Education, 47(1), 17–23. https://doi.org/10.1080/19325037.2015.
1111173.
Van Dam, N. T., & Earleywine, M. (2011). Validation of the Center
for Epidemiologic Studies Depression Scale-Revised (CESD-R):
Pragmatic depression assessment in the general population. Psychiatry Research, 186(1), 128–132. https://doi.org/10.1016/j.
psychres.2010.08.018.
Weiss, N. H., Bold, K. W., Sullivan, T. P., Armeli, S., & Tennen, H.
(2016). Testing bidirectional associations among emotion regulation strategies and substance use: A daily diary study.
Addiction. https://doi.org/10.1111/add.13698.
Willoughby, T., Good, M., Adachi, P. J. C., Hamza, C., & Tavernier,
R. (2013). Examining the link between adolescent brain development and risk taking from a social-developmental perspective.
Brain and Cognition, 83(3), 315–324. https://doi.org/10.1016/j.
bandc.2013.09.008.
Wong, M. M., Brower, K. J., Nigg, J. T., & Zucker, R. A. (2010).
Childhood sleep problems, response inhibition, and alcohol and
drug outcomes in adolescence and young adulthood. Alcoholism,
Clinical, 34(6), 1033–1044. https://doi.org/10.1111/j.1530-0277.
2010.01178.x.
Yoo, S. S., Gujar, N., Hu, P., Jolesz, Fa, & Walker, M. P. (2007). The
human emotional brain without sleep—a prefrontal amygdala
disconnect. Current Biology, 17(20), 877–878. https://doi.org/10.
1016/j.cub.2007.08.007.
Zawadzki, M. J. (2015). Rumination is independently associated with
poor psychological health: Comparing emotion regulation strategies. Psychology & Health, 1–18. https://doi.org/10.1080/
08870446.2015.1026904

Thalia Semplonius is a PhD student in the Psychology Department at
Brock University. Her research interests include examining
associations between sleep and well-being, and speciﬁcally
examining the role of emotion dysregulation in these associations.

Teena Willoughby is a Professor in the Psychology Department at
Brock University. Her research interests are in the area of psychosocial
functioning throughout childhood, adolescence and emerging
adulthood.

