1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
Sleep Med. Author manuscript; available in PMC 2018 June 01.

-, HHS Public Access
«

Published in final edited form as:
Sleep Med. 2017 June ; 34: 141-147. doi:10.1016/j.sleep.2017.02.024.

Relationships between potentially traumatic events, sleep
disturbances, and symptoms of PTSD and alcohol use disorder
in a young adult sample

Mackenzie J. Lind?, Allison BaylorP, Cassie M. Overstreet®?, Sage E. Hawn2P, Bruce D.
RybarczykP, Kenneth S. Kendler2¢, Danielle M. Dick®d, and Ananda B. Amstadtera.¢
aDepartment of Psychiatry, Virginia Institute for Psychiatric and Behavioral Genetics, Virginia
Commonwealth University, PO Box 980126, Richmond, VA, 23298-0126, USA

bDepartment of Psychology, Virginia Commonwealth University, 806 W. Franklin Street, PO Box
842018, Richmond, VA, 23284-2018, USA

¢Department of Human and Molecular Genetics, Virginia Institute for Psychiatric and Behavioral
Genetics, Virginia Commonwealth University, PO Box 980003, Richmond, VA, 23298-0003, USA

dCollege Behavioral and Emotional Health Institute, Virginia Commonwealth University, 816 W.
Franklin St, PO Box 843092, Richmond, VA, 23284-3092, USA

Abstract

Objective—Traumatic events, particularly those interpersonal in nature, are associated with
increased risk for co-occurring sequelae, including sleep disturbances, posttraumatic stress
disorder (PTSD), and alcohol use disorder (AUD). However, the associations between these
phenotypes have not been explored among college students.

Methods—We examined relationships between type of potentially traumatic event (PTE)
exposure (pre-college) and sleep disturbances, as well as mediating effects of lifetime PTSD and
AUD symptoms on these relationships, in a large undergraduate sample (N=1599, 64.7% female).
Hierarchical linear regressions were conducted, beginning with demographics and adding
interpersonal and accidental PTEs in a stepwise regression. Following, mediation analyses were
run.

Results—Within the sample, 33.7% endorsed at least one interpersonal PTE, while 64.4%
endorsed at least one accidental PTE. Hierarchical regressions demonstrated that interpersonal (
=0.202, p=0.000), but not accidental, PTE exposure significantly predicted disturbed sleep. Both
PTSD and AUD symptoms significantly mediated (p values <0.001) the relationship between
interpersonal PTE exposure and sleep, with indirect effects accounting for 61% and 17% of total
effects, respectively. In the correlated mediation model, both disorders remained significant
mediators (p < 0.001), with indirect effects accounting for 56% (PTSD symptoms) and 14% (AUD
symptoms) of total effects on sleep.
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Conclusions—Results suggest that interpersonal PTESs are more potent predictors of sleep
problems than accidental PTEs. Further, trauma exposure psychiatric symptom sequelae (PTSD,
AUD) account for part of the relationship between interpersonal PTE exposure and disturbed
sleep, both independently and jointly, suggesting that treating PTSD and AUD symptoms in
college students may also improve sleep.

Keywords

potentially traumatic events; sleep disturbances; posttraumatic stress disorder; alcohol use
disorder; college students

1. Introduction?

College represents a period of increased vulnerability for poor quality and insufficient sleep,
issues that are both pervasive and debilitating. College students sleep on average 6.5 hours
per night (compared to the recommended 8.5-9.25 hours) [1]. Further, poor sleep quality in
this population is common: ~38% of college students report poor sleep [1], with females in
particular endorsing more sleep problems [2], and inadequate sleep is regularly cited as a top
concern among college students [3]. Given the high prevalence of sleep problems in this
population and associations between poor sleep and negative outcomes (e.g., related to
mental health, school performance) [4], identification of factors associated with disturbed
sleep in students is critical to inform prevention and intervention efforts.

One potential contributor to sleep disturbances is exposure to traumatic events, which are
often associated with poor sleep, even years following the trauma [e.g., 5, 6, 7]. Young
adulthood is the highest risk period for potentially traumatic event (PTE) exposure across the
lifespan, putting college students at increased risk [8-11]. Traumatic events can be
categorized as interpersonal (e.g., physical assault, sexual assault) or accidental (e.g., natural
disasters, motor vehicle accidents), with interpersonal trauma experienced more frequently
by women [12] and associated with greater risk for internalizing psychiatric disorders [e.qg.,
13]. However, few studies have explored sleep differences (e.g., disturbed sleep, insomnia)
across sub-types of trauma exposure [14], and there is a lack of research examining the
general relationships between trauma and sleep among college students specifically [15],
despite college being a time of increased risk for both trauma exposure and sleep problems.

Although trauma exposure may have a direct effect on disturbed sleep, it could also be that
common psychiatric sequelae of trauma, such as PTSD and alcohol use disorder [AUD]
[e.g., 13], which have a high incidence of comorbidity [16] drive the association between
trauma exposure and poor sleep. PTSD rates are high in college populations, ranging from
6% to 17% [17-20] and women are twice as likely as men to meet criteria for PTSD
following a traumatic event [12]. Sleep disturbances (i.e., poor and/or insufficient sleep) are
widely recognized as a “hallmark symptom” of PTSD [21-23], reflected in multiple
symptom clusters of the disorder [24]. In fact, difficulties falling or staying asleep are
reported by the majority of individuals with PTSD [25]. College students may also be at

LAbbreviations: AUD (alcohol use disorder); PTE (potentially traumatic event); PTSD (posttraumatic stress disorder)
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increased risk to misuse alcohol following a trauma exposure [e.g., 26, 27], a behavioral
pattern that is also associated with poor sleep [e.g., 28, 29]. Alcohol use is common in this
population and approximately half of college students binge drink [30], which per the
National Institute on Alcohol Abuse and Alcoholism is defined as a “pattern of drinking that
brings blood alcohol concentration (BAC) levels to 0.08 g/dL” and “typically occurs after 4
drinks for women and 5 drinks for men—in about 2 hours,” [31]. Binge drinking is
associated with risk of development of AUD [32]. Alcohol use itself disrupts sleep cycles
and is associated with worse sleep quality and shorter duration, despite being commonly
used to cope [33]. Further adolescents with AUDs endorse poor sleep [34]. In college
students, heavy alcohol use is correlated with insufficient sleep and sleep disorders, such as
insomnia and parasomnias, as well as sleep timing [15, 28, 29, 35].

Given established associations between trauma and sleep [e.g., 5, 6, 7], trauma and
psychiatric outcomes [e.g., 13], and psychiatric outcomes and poor sleep [e.g., 21, 36], it is
critical to understand the relationships among these phenotypes. The association between
trauma and sleep, although robust, may be significantly driven by PTSD and AUD
symptoms, since these phenotypes are associated with exposure to trauma and poor sleep.
However, there is a paucity of research on these relationships, particularly in college
students, as stated above. Thus, the present study was conducted to examine relationships
between exposure to PTEs, disturbed sleep, and common post-traumatic sequelae (PTSD
and AUD symptoms) in a large undergraduate sample. Aims included: 1) examining trauma-
related correlates of sleep disturbances, 2) using hierarchical regressions to determine the
relative contribution of PTE type (interpersonal, accidental) on disturbed sleep, and 3)
conducting analyses to determine whether or not the relationship between interpersonal PTE
exposure and sleep disturbances is mediated by PTSD symptoms, AUD symptoms, or
symptoms of both disorders.

2. Methods

2.1. Participants

The present study includes data from the fourth cohort (the only cohort where sleep items
were fully assessed) of the Spit for Science study (S4S; N=1,854) in which incoming first
year students in 2014 age 18 or older were invited to participate in a university-wide
research study on college behavioral health. First year students who did not participate in the
fall were sent additional e-mail invitations in the spring, thereby providing another
opportunity to complete the survey. The survey given to participants enrolled in the spring
asked participants to retrospectively report on the items from the fall survey. For Cohort 4,
invitations were sent to 3519 individuals, with a 66% response rate. Participants were
representative of the broader student population in terms of both gender and race/ethnicity.

2.2. Procedures

The University Institutional Review Board approved all study procedures and informed
consent was obtained from all study participants. Study data were collected and managed
using REDCap (Research Electronic Data Capture), a web-based application hosted at the
University [37]. Participants received $10 and a t-shirt for their involvement. Additional
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detailed information concerning recruitment and study details can be found in Dick et al.
[38], which reviews the Spit for Science study.

2.3. Measures

2.3.1 Potentially traumatic events (PTES)—PTE exposure was assessed via an
abbreviated version of the Life Events Checklist [39], which asked participants to report on
the occurrence of five different stressful events: natural disasters, physical assaults, sexual
assaults, other unwanted or uncomfortable sexual experiences, and transportation accidents.
Participants completing the survey in the fall or retrospectively in the spring of their first
year were given the response options of “yes” or “no” to items regarding whether each
stressful event occurred “before the past 12 months”, “during the past 12 months”, “before
starting college”, or “never happened to me”. Categories were further clustered by
interpersonal (i.e., physical assaults, sexual assaults, other unwanted or uncomfortable
sexual experiences) and accidental (i.e., natural disasters and transportation accidents) PTEs.

2.3.2. Probable PTSD symptoms—The PC-PTSD screener [40] was utilized to assess
probable PTSD and each participant endorsing at least one lifetime PTE was asked “Have
any of these experiences resulted in any of the following symptoms:” a) “Have had
nightmares about it or thought about it when you did not want to?”, b) “Tried hard not to
think about it or went out of your way to avoid situations that reminded you of it?”, c) “Were
constantly on guard, watchful, or easily startled?”, d) “Felt numb or detached from others,
activities, or your surroundings?”. A positive endorsement of an item was coded as a “1” and
a sum score of the four items was used to index of PTSD symptoms. The items were found
to possess good internal consistency (a = .93).

2.3.3. Alcohol Use Disorder (AUD) Symptoms—L.ifetime AUD symptoms were
assessed via 16 items derived from DSM criteria for AUD [24]. Example items include,
“Has drinking ever interfered with your school, work, or household duties?”; “Have you
been in a dangerous situation while drinking or drunk?”; “In situations where you couldn’t
drink, did you ever have such a strong desire for it that you couldn’t think of anything
else?”. Each item was answered using a three-point scale with the following answer options
1 ="never”, 2 =“1-2 times”, 3 = “3 or more times”. Participants endorsing a “3” were
coded as positive for the symptom, and a sum of the 16 symptoms was calculated.
Individuals who did not report drinking alcohol or ever having been drunk were coded as 0
for all AUD symptoms. AUD symptom sum scores ranged from 0-13. Due to the
distribution of this variable with few students having a high number of symptoms, we
collapsed the sum scores into an ordinal scale, with a new range of 0-3: 0 [0]; 1 [1]; 2 [2,3];
3 [4+]. The items were found to possess good internal consistency (a = 0.94).

2.3.4. Sleep disturbances—Sleep disturbances were assessed via a modified 4-item
version of the Pittsburgh Sleep Quality Index (PSQI) [41]. Items included those reflecting
typical sleep duration, sleep latency (in minutes; past month), daytime dysfunction (past
month), and self-reported sleep quality. Responses on each of the 4 items were recoded into
a 0-3 scale, as is done in the full PSQI. Following, all 4 variables were summed to create a
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total sleep disturbance score, with a possible range of 0-12. This score was used whenever
sleep is mentioned in all main analyses. Cronbach’s a. for the sleep items was 0.63.

2.3.5. Demographics—Standard demographic variables, such as age, gender, and
ethnicity, were assessed and used as covariates. We did not include age as a covariate, since
there is a limited range within this student sample.

2.4. Data Analytic Plan

Descriptive statistics were run in SPSS Version 23. We restricted our analyses to individuals
from Cohort 4 who completed their assessment in the first semester of their freshman year
and who answered (were not missing on) trauma and alcohol items (84% of the initial
Cohort 4 sample). There were no meaningful differences between individuals included and
excluded. Thus, our subset of Cohort 4 included 1,599 participants (64.7% female;
M9e=18.49, SD=0.39 at enrollment). Race was dummy coded and separated into three
categories with Caucasian set as the reference group (52.6% of participants); 16.6% of
participants were African American, 16.1 % were Asian, and 14.7% were grouped into the
‘Other’ category (comprised of American Indian/Native Alaskan, Hispanic/Latino, Native
Hawaiian/Other Pacific Islander, more than one race, and unknown). The endorsement of
individual sleep items was as follows: 16.3% (N=260) of the sample endorsed “fairly bad”
or “very bad” sleep quality, while 18.9% (N=299) endorsed having trouble staying awake
during daytime activities at least 1-2 times a week. For 24.8% (N=383) of individuals, it
took over 30 minutes to fall asleep in the last month. Only 2.9% (N=46) reported less than 6
hours of sleep per night. Individuals endorsing at least one interpersonal PTE differed
significantly from those who did not endorse any interpersonal PTEs across all four
individual sleep items (X2 ranged from 30.5-47.5).

We began by examining correlations using R between key variables (trauma, total sleep
disturbance score, PTSD symptoms, AUD symptoms). Following, a hierarchical regression
analysis in SPSS was run to examine the potential unique effects of each PTE type on total
sleep disturbance score, with independent variables entered step-wise, beginning with
demographics (gender, race; Step 1), followed by interpersonal PTE (Step 2) and accidental
PTE (Step 3). Next, mediation models (see Figure 1 for a theoretical path diagram) were
conducted using MPIus 7.31. Three separate mediation models were run to examine
potential indirect effects on the relationship between interpersonal PTE exposure and sleep
disturbances. The first used PTSD symptoms as the mediator, the second used AUD
symptoms as the mediator, and the third used both PTSD and AUD symptoms together as
correlated mediators. Mplus uses the product of coefficients strategy to calculate indirect
effects [42, 43]. In the simple case, partial mediation by a single variable (i.e., a partial
indirect effeci) is evaluated in relation to the Z-distribution, with the ratio of the product of
the aand b path coefficients over the normal-theory SE for that product. When assessing the
total indiirect effect operating through multiple mediators, the sum of the products of
coefficients taken over the square root of the asymptotic variance of the sum of those
products provides a ratio to be evaluated in relation to the Zdistribution.
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3.1. Demographic information and correlations

Demographic information and correlations for key variables are shown in Table 1.
Interpersonal and accidental PTEs were strongly correlated. Interpersonal PTE exposure had
robust, positive correlations with disturbed sleep (measured via total score), PTSD
symptoms, and AUD symptoms, while accidental PTE exposure was negatively correlated
with PTSD, and only weakly positively correlated with sleep and AUD symptoms. Sleep
was moderately correlated with both PTSD and AUD symptoms, and AUD and PTSD
symptoms also had a modest correlation. With regard to endorsement of PTEs, 426 (27.0%)
individuals reported exposure to both interpersonal and accidental PTEs. The prevalence
across specific accidental PTEs differed, as 826 (51.9%) individuals endorsed natural
disaster and 607 (38.2%) endorsed transportation accident (X2 = 95.85, p = 0.000). For
interpersonal PTEs, more individuals endorsed sexual assault or other sexual experience
(N=357, 22.6%) than physical assault (N=315, 19.9%) (X2 = 109.37, p=0.000).

3.2. Hierarchical regression

Table 2 presents results of the hierarchical linear regression. In Step 1, female gender was
associated with increased sleep disturbances (measured via total score). In Step 2,
interpersonal PTE exposure was associated with increased sleep disturbance, and female
gender from Step 1 was nominally significant. When accidental PTE exposure was added in
Step 3, interpersonal PTE exposure remained significant and female gender was significant.
However, accidental PTE exposure did not account for independent variance in disturbed
sleep. Based on these results, mediation models were conducted using the interpersonal
variable only.

3.3. Mediation models

Given the correlations between interpersonal PTE exposure, sleep, PTSD symptoms, and
AUD symptoms, we chose to run three mediation models, shown in Table 3. PTSD
symptoms were a significant mediator of the relationship between interpersonal PTE
exposure and disturbed sleep, with 61.1% of the total effect being accounted for by PTSD
symptoms (p < 0.001). AUD symptom count was also a significant mediator, with 16.8% of
the effect indirectly coming from this variable (p < 0.001). Given that PTSD and AUD
symptoms were correlated in our sample (r=0.21), a combined mediation model was
conducted that included their correlation, and the indirect effect of symptoms of both
disorders was significant (p < 0.001), accounting for 69.3% of the total effect of
interpersonal PTE exposure on sleep. PTSD symptoms accounted for the majority of this
effect (55.6%) and AUD symptoms (13.8%) continued to have a significant indirect effect
(both pvalues < 0.001) on the relationship between interpersonal PTE exposure and
disturbed sleep.

4. Discussion

This is the first study in the literature to examine the relationships between trauma type,
trauma-related psychopathology, and disturbed sleep in an under-studied, high-risk
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population. Thus, we extend the trauma and sleep literature to encompass a large
undergraduate sample. There are two main results that warrant discussion. First, hierarchical
regression analyses showed that interpersonal, but not accidental, PTE exposure was a
significant predictor of disturbed sleep. Second, mediation analyses demonstrated that both
PTSD and AUD symptoms were significant mediators of the relationship between
interpersonal PTE exposure and sleep, both independently and jointly. However, the
magnitude of PTSD symptoms’ indirect effect was much larger than that of AUD symptoms’
in all models.

4.1. Impact of PTE type

When combined with interpersonal PTE exposure, accidental PTE exposure was not a
significant predictor of disturbed sleep. This suggests that when examining trauma types,
interpersonal PTE exposure has a substantial impact on disturbed sleep in college students,
above and beyond the effects of PTEs that are accidental in nature. Note that interpersonal
and accidental PTEs were moderately correlated with one another (see Table 1). Note that
the prevalence of accidental traumas, particularly natural disasters, was high in our sample,
which could be due to natural disasters (i.e., earthquake, hurricane) that occurred in the area
in the time period surrounding data collection (many students are local). These results are
consistent with prior literature on trauma type and psychopathology, where interpersonal
trauma has been shown to be a more potent predictor of internalizing disorders [12, 13].
However, this study is one of the first to date to extend this trauma type pattern of findings in
the context of sleep outcomes. Our results are consistent with complimentary lines of
evidence in that disturbed sleep and internalizing disorders are highly comorbid and related,
in that sleep is not only a symptom of common disorders [24] but is also a predictor of future
psychiatric outcomes following trauma exposure [e.g., 44]. Many studies have examined
sleep following specific traumatic events (e.g., hurricanes, earthquakes, combat), but few
have looked at multiple trauma types within the same sample [14]. A recent study that
examined various traumatic events in an urban young adult sample found that interpersonal
traumas were potent predictors of insomnia [14], which, taken with our results, shows that
findings across trauma and sleep are robust.

4.2. Mediations

Since interpersonal PTE exposure was correlated with all outcome variables, we sought to
determine if the relationship between interpersonal PTE exposure and sleep disturbances
was accounted for by common psychiatric sequelae that were also associated with sleep and
trauma in our sample. PTSD was a significant mediator, with a large indirect effect
accounting for over half (61%) of the total effect of interpersonal PTE exposure on disturbed
sleep. This is consistent with additional results from Hall Brown and colleagues [14], who
found that the odds ratios for interpersonal traumas predicting endorsement of moderate to
severe insomnia significantly decreased following the inclusion of PTSD and nocturnal fears
into the model. We also found that AUD symptoms were a significant mediator of the
relationship between interpersonal PTE exposure and sleep, although the magnitude of the
indirect effect was not as high as for PTSD: AUD symptoms accounted for ~17% of the total
relationship. Alcohol use negatively impacts sleep [36] and many individuals use alcohol to
cope with both trauma and disturbed sleep [45].
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Given that AUD and PTSD often co-occur and we see their moderate correlation in our
sample, we analyzed these phenotypes simultaneously in a correlated mediation model.
Results of this correlated mediation suggest that both PTSD and AUD symptoms have
significant independent indirect effects on the relationship between interpersonal PTE
exposure and sleep. The total indirect effect increased from what was seen in individual
models, but the relationship was not additive (i.e., the new indirect effect was not the sum of
each effect from individual mediations). This indicates that AUD symptoms may contribute
uniquely to the trauma and sleep relationship, despite the smaller magnitude of the effect.
This is particularly striking, given that the average age of onset for AUD diagnosis is 30 [46]
and we have a young college sample. Based on these results, both AUD and PTSD
symptoms should be considered when addressing post-trauma sleep disturbances in college
students.

mplications

The present study has several important clinical implications for the provision of both broad,
population-based prevention efforts as well for crafting more targeted clinical interventions
for at-risk students. First, our results demonstrating endorsement of disturbed sleep in this
sample and its significant relation to trauma and mental health conditions (e.g., AUD,
PTSD) underscore the importance of incorporating sleep screening into student health
clinics and providing college students with basic sleep hygiene tips as well as
psychoeducation about the relationship between sleep, mood, risk behaviors, and trauma
exposure. Further, given the significant effect of interpersonal traumas on sleep (e.g.,
endorsing interpersonal PTE exposure is associated with greater sleep symptoms; shown
here) that has also been demonstrated for other internalizing psychiatric disorders within our
study sample as well as in previous research [12, 13], it may be beneficial to allocate
additional resources to students who have experienced interpersonal trauma. This is
especially relevant given the high rates of revictimization among college students [e.g., 47].

For students currently experiencing disturbed sleep symptoms, a more targeted intervention
may be warranted. Cognitive Behavioral Therapy for Insomnia (CBT-I; a behavioral
treatment that addresses the cognitive, physiological, and behavioral maintaining factors of
insomnia) is the recommended first line of treatment for sleep issues [48] and has been
demonstrated to be effective in college students [49], as well as in populations with co-
morbid psychiatric and medical conditions [50]. CBT-I improves sleep-related symptoms in
individuals with PTSD and may also have a positive influence on other PTSD symptoms
[51]. While CBT-I appears to be effective for individuals with comorbid AUDs [52], there
are few studies examining its effects on alcohol symptoms. Further, sleep issues often linger
in studies that treat PTSD symptoms or alcohol symptoms alone, without a more targeted
sleep-intervention [45]. A recent study examining sleep symptoms following psychosocial
treatment for co-morbid PTSD and substance use disorders (SUDs) did find improvement in
insomnia, but residual sleep disturbances remained for many participants and there was
evidence that improved sleep had a positive influence on PTSD, but not SUD, outcomes
[53]. Thus, a more holistic treatment plan that incorporates the triad of related issues
established in this paper (i.e., sleep issues, AUD symptoms, and PTSD symptoms) may
more effectively address these concerns. However, further research is needed, as to date,
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studies exploring such an integrative treatment program are scarce and none have used
college populations.

5. Limitations

Results should be interpreted in light of eight main limitations, many of which are inherent
to the study design. First, the dataset includes only subjective, self-report measures and
would have benefited from corroborative objective measures (e.g., actigraphy for sleep).
Second, many of the study measures are brief versions or abridged from their original form,
including those for key variables such as PTSD and sleep difficulties, which may limit our
ability to draw diagnostic conclusions from available data. Specifically for sleep, we do not
have data on sleep timing, which would be relevant given associations between sleep timing
and alcohol [28, 35]. Third, reliability for the sleep items was on the lower end (0.63), likely
due to the use of an abbreviated scale. Fourth, college students are not yet in the highest risk
age range for AUD onset [46], so there may be a floor effect. Fifth, freshmen college
students may not be reflective of college students across the years, as some behaviors change
across college (e.g., sleep quality/duration is worst freshmen year), while others (e.qg.,
alcohol use) may remain relatively stable [1, 54]. Sixth, college students are a selected
population, which may limit the generalizability of findings. However, Spit for Science is
socioeconomically and racially diverse, with a higher survey response rate than most studies
[38] and college is an important time period to study. Seventh, the temporal assessment of
psychiatric phenotypes is also problematic, as we only have information on timing for sleep
disturbances — PTSD and AUD were lifetime measures (note that pre-college traumatic
events were assessed). This, combined with the cross-sectional study design, makes it
impossible to ascertain directionality within our models. Finally, we do not have data on
actual clinical diagnoses or treatment outcomes within this sample, which limits our
conclusions to symptoms of these disorders, as opposed to clinical definitions, and does not
permit us to examine how these relationships may be affected by treatment.

6. Conclusions and future directions

Our results provide evidence that interpersonal PTE exposure is a potent, enduring predictor
of disturbed sleep in a large college population, and that this relationship between
interpersonal PTE exposure and sleep may be partially explained by PTSD and AUD
symptoms. As many epidemiologic studies of insomnia in college students do not
specifically examine traumatic events [15], these results are novel and may have important
clinical and treatment implications for an at-risk population. Important future research
directions include examining the influence of new-onset interpersonal traumas, as well as
revictimization, on these relationships, investigating how other predictors of poor sleep in
college students may interact with trauma to influence sleep, and using longitudinal data to
better understand temporal relationships. Further, examination of other factors that could be
contributing to these relationships (e.g., personality) is also warranted.
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Highlights

Interpersonal, but not accidental, trauma significantly predicted disturbed
sleep.

PTSD symptoms mediated the relationship between interpersonal trauma and
sleep.

Alcohol use disorder symptoms had a significant, but lesser, mediation effect.

When analyzed together, both disorders continued to have indirect effects on
sleep.

Addressing PTSD and AUD symptoms in college students may help improve
sleep.
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1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Lind et al.

Page 14

PTSD and/or AUD
symptoms

Interpersonal PTE Sleep
exposure disturbances

Covariates:

Gender
Ethnicity

Figure 1.
Theoretical mediation model for interpersonal PTE exposure and sleep disturbances, with

PTSD and/or AUD symptoms as the mediator(s).
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