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Study Objectives: The purpose of the study was to examine
whether insomnia symptoms and nightmares mediated the
relation between alcohol use and suicide risk. Further, we
examined whether this mediation was moderated by gender.
Design: The study consisted of questionnaires administered
online examining insomnia symptoms, nightmares, alcohol
use, and suicide risk.

Setting: University.

Patients or Participants: 375 undergraduate students at a
large, public university in the southeastern United States.
Interventions: N/A.

Measurements and Results: Results indicated that insomnia
symptoms significantly mediated the relation between alcohol
use and suicide risk; however, this mediation was moderated
by gender. For women, there was both a direct effect of alcohol
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use on suicide risk as well as an indirect effect of alcohol use
through insomnia symptoms increasing suicide risk. For men,
there was no direct effect of alcohol use on suicide risk, but
there was a significant indirect effect of alcohol use increasing
suicide risk through insomnia symptoms. Nightmares were not
related to alcohol use, and the association between nightmares
and suicide risk was found to be independent of alcohol use
Conclusions: Insomnia symptoms are an important factor
in explaining the mechanism by which alcohol use increases
suicide risk.
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uicide is a serious and growing public health concern in the

United States (U.S.). In 2010 alone, 38,364 Americans died
by suicide, making suicide the tenth leading cause of death in
the U.S.; among 15-24 year olds it was the third leading cause
of death, and was the second leading cause of death among
college-age students.! Moreover, 2010 marked the fifth con-
secutive year that suicide rates in the U.S. increased.! Thus, it
is crucial for clinicians and researchers to gain a better under-
standing of suicide risk and protective factors.

Insomnia and Suicide Risk

Numerous empirical studies have demonstrated a relation
between insomnia symptoms and suicide risk,>” including sev-
eral that have found an association above and beyond other
psychopathology. In a longitudinal study of 6,504 adolescents,
Wong and Brower found that sleep problems significantly
predicted future suicidal ideation and attempts.” Additionally,
among young adults in the military, insomnia symptoms were
positively related to suicidal ideation.®

Insomnia symptoms are also associated with death by sui-
cide. In a chart review of U.S. Veterans who died by suicide, Pi-
geon and colleagues found that Veterans who had documented
insomnia symptoms died within a shorter time span following
their last VA appointment than did Veterans who had not re-
ported insomnia symptoms.* Similarly, in a large population-
based study, Bjerngaard and colleagues found that, when
surveyed at the outset of the study, participants who reported
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BRIEF SUMMARY

Current Knowledge/Study Rationale: Research has demonstrated
that insomnia symptoms and nightmares are associated with suicide
risk independent of many other risk factors. However, little research has
examined whether insomnia symptoms or nightmares may explain how
established suicide risk factors confer suicide risk.

Study Impact: The present study found that insomnia symptoms atem-
porally mediate the relation between alcohol use and suicide risk. Thus,
insomnia symptoms are an important factor in explaining the mechanism
by which alcohol increases suicide risk, and may also be an intervention
target to reduce the suicide risk caused by alcohol use.

sleep problems “often” and “almost every night” were respec-
tively 2.7 times and 4.3 times more likely than those who re-
ported no sleep problems to die by suicide within the 20-year
follow up.?

Nightmares and Suicide Risk

Nightmares have also been linked to suicidal behavior inde-
pendent of other psychopathology.>*%1° Nadorff and colleagues
found that nightmares were significantly associated with sui-
cidal thoughts and behaviors after controlling for symptoms
of depression, anxiety, PTSD, and insomnia.’ In a prospective
study, Sjostrom and colleagues examined sleep disturbances,
symptoms of anxiety, depressive symptoms, psychosis, and al-
cohol use in 163 individuals admitted to the hospital following
suicide attempts, re-assessed those variables two months later,
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and then tracked whether or not those individuals re-attempted
suicide within the next two years. Compared to those who
did not report nightmares, participants who reported frequent
nightmares at the outset of the study were three times more
likely to re-attempt suicide, and participants who had reported
frequent nightmares when reassessed two months into the study
were five times more likely to re-attempt suicide.”!'

Alcohol Use, Sleep Problems, and Suicide Risk

Both alcohol use disorders and acute alcohol intoxication
are associated with elevated suicidal risk.'"!'? Further, con-
trolled lab studies involving non-alcohol dependent individuals
have found that the administration of alcohol is associated with
greater self-administered self-injury behaviors using a novel
self-injury analog.'!

Findings across several studies demonstrate a relation
between alcohol use and sleep problems. Mechanisms that
contribute to this relation may be bidirectional; alcohol use
contributes to sleep disturbances,'>'¢ and sleep disturbances
may contribute to alcohol use. For example, Brower and col-
leagues looked at sleep problems and alcohol use in 172 indi-
viduals receiving treatment for alcohol dependence and found
that 60% of participants with insomnia symptoms relapsed to
alcohol use in the months following treatment, compared to
30% of participants without insomnia symptoms.'” The partici-
pants with insomnia symptoms were also more likely to report
frequent use of alcohol to help them sleep.'” A daily monitoring
study found that among individuals with alcohol use disorders
and posttraumatic symptoms, sleep disturbances during the
night were associated with increased craving for alcohol the
following day.'® Further, a recent longitudinal investigation of
358 alcohol-dependent individuals showed that the number of
alcoholic drinks participants had consumed over the previous
90 days was positively related to severity of insomnia symp-
toms when statistically accounting for baseline insomnia."

In addition to insomnia symptoms, nightmares have also
been shown to be associated with alcohol use. Munezawa and
colleagues conducted a large cross-sectional study examin-
ing lifestyle, mental health, and sleep variables in relation to
nightmares in Japanese adolescents, finding that respondents
who reported having used alcohol in the past month were sig-
nificantly more likely to report having experienced nightmares
during that time.?

Due to the associations among sleep problems, alcohol use,
and suicide risk, sleep problems could be a potential explana-
tory factor in the association between alcohol use and suicide
risk. For example, empirical findings demonstrate that insomnia
symptoms are significantly associated with suicide risk among
those who abuse alcohol. In a study of 282 individuals in treat-
ment for alcohol dependence, participants with insomnia symp-
toms were significantly more likely to report suicidal ideation.”!
Further, results of a recent chart review of 161 Veterans referred
for behavioral health evaluations due to evidence of heavy
drinking or other substance abuse indicated that inadequate
sleep quality was a significant predictor of suicidal ideation.*

Statement of the Problem
Despite literature that has found that alcohol predicts sleep
problems, and that sleep problems such as insomnia and
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nightmares are associated with suicidal behavior, we are un-
aware of any studies that have examined whether the relation
between alcohol use and suicidal behavior may be explained by
sleep difficulties. Studies designed to directly examine the rela-
tion among these three factors, however, could have meaningful
clinical implications. For example, if sleep problems mediate
the relation between alcohol use and suicide risk, sleep inter-
ventions may be a particularly effective way to reduce suicide
risk associated with alcohol use. College students are an impor-
tant group to study these relations in for several reasons. First,
suicide is the second-leading cause of death for college-aged
individuals, and the suicide rate for this age group has increased
in recent years.! Second, nightmares are more prevalent among
college-age students than among older adults,” and clinically
significant insomnia symptoms are prevalent,’ as is problematic
alcohol use.?* Thus, these risk factors converge in the college
years, making this age ideal for studying their interrelationships.
The current study aimed to fill this gap in the literature by
examining whether insomnia symptoms and/or nightmares at-
emporally mediate the relation between alcohol use and suicide
risk. We hypothesized that: (1) the relation between alcohol
use and suicide risk would be partially mediated by insomnia
symptoms, but that a direct effect of alcohol on suicide would
remain; and (2) The relation between alcohol use and suicide
risk would be partially mediated by nightmares, but a direct
effect of alcohol on suicide would remain. Further, given that
alcohol use and suicidal behavior differ significantly between
men and women,” we also conducted an exploratory analysis
to determine whether gender moderated any mediation found.

METHODS

Participants

Participants were obtained from a survey of 375 undergradu-
ate students from a large, public university in the Southeast-
ern United States. All of the participants were enrolled in an
undergraduate psychology course that offered course credit for
research participation. The vast majority of these students were
students taking a General Psychology course. Given that a large
percentage of our General Psychology students are not psychol-
ogy majors, our subject pool is diverse and is representative of
our university.

Participants were recruited using the SONA system, an on-
line survey manager commonly utilized to manage student par-
ticipant pools. SONA presents the student with a list of all of
the studies that are available and the student then is able to se-
lect the studies that he or she would like to complete. Given that
students are not directly solicited, we were unable to determine
the total number of students who were solicited or a response
rate for the study. In the present study, the students completed
all survey instruments using the SONA system. SONA then
provided the research team with de-identified data while also
providing the student credit for taking part in the study. There-
fore, the data collection may be considered anonymous.

The sample was 60% female, with an age range of 18-36
years (mean age 19.2 years, standard deviation [SD] 1.7 years).
Approximately 77% of participants identified themselves
as Caucasian, 16% African American, 2.2% Asian or Pacific



Islander, 2.1% other, and < 2% Hispanic and Native American.
The study was approved by the institution’s institutional review
board (IRB), and participants were presented with a cover letter
describing the study to read before participation.

Measures

The Alcohol Use Disorders Identification Test (AUDIT)

The AUDIT is a 10-item self-report measure designed to
identify individuals with alcohol-related problems by assessing
alcohol use and dependence over the last year.? It is composed
of 2 scales that assess both alcohol use (3 items) and alcohol
dependence (7 items). A sample item is “How many drinks
containing alcohol do you have on a typical day when you are
drinking?” with scores ranging from 0 for “1 or 2” to 4 for “10
or more.” These scales are combined to create an index score
of alcohol-related problems. Scores > 8 are indicative of an al-
cohol use disorder.”’ The AUDIT has shown concurrent validity
with other alcohol use screening tests.?® In the sample, the mean
was 6.76 (SD 5.83) with acceptable reliability (a = 0.83).

The Disturbing Dreams and Nightmare Severity Index (DDNSI)

The DDNSI was used as a measure of bad dream and night-
mare frequency and severity. It measures nightmare frequency
by asking about the number of nights with bad dreams/night-
mares per week (0-7 nights) and the number of total bad dreams/
nightmares per week (up to 14).2* The DDNSI also measures
the severity and intensity of the bad dreams/nightmares on a
Likert scale, ranging from no problem (0) to extremely severe
problem (6), as well as how often nightmares result in awaken-
ings, ranging from never/rarely (0) to always (4). A sample item
is “How would you rate the INTENSITY of your disturbing
dreams and/or nightmares?” with options ranging from 0 for
“Not intense” to 6 for “Extremely severe intensity.” A score > 10
may indicate the presence of a nightmare disorder.?® In the sam-
ple, the mean was 3.45 (SD 5.21) with acceptable reliability
(00 =10.88).

The Insomnia Severity Index (ISI)

The ISI is a 7-item self-report measure that assesses insom-
nia symptoms over the last 2 weeks.” Each item is scored on a
0-4 scale, with total scores ranging from 0-28. A sample item
is “How worried/distressed are you about your current sleep
problem?”” with options ranging from 0 for “Not at all” to 4 for
“Very much.” The ISI has been shown to have adequate test-re-
test reliability over 3 months and concurrent validity with sleep
diaries and polysomnography.?*° In the sample, the mean was
8.30 (SD 4.98) and reliability was acceptable (o = 0.80).

The Suicidal Behaviors Questionnaire-Revised (SBQ-R)

The SBQ-R, revised from the Suicidal Behaviors Question-
naire,* is a 4-item self-report measure designed to assess suicide
risk.’! The SBQ-R assesses past suicidal thoughts and attempts,
past suicidal ideation and threats, and future suicidal behavior.
A sample item is: “Have you ever thought about or attempted to
kill yourself?”” with options ranging from 1 for “Never” to 4 for
“I have attempted to kill myself, and really hoped to die.” A cut-
off score of 7 for undergraduate populations or 8 for psychiatric
inpatients may be used to determine clinically significant levels
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of suicide risk.’! In this sample the mean was 4.44 (SD 2.50)
and reliability was acceptable (o = 0.83).

Data Cleaning and Analysis Plan

The data for the present study were obtained from a broader
study. Due to the data being collected from students via online
questionnaires, the data were carefully cleaned to ensure that
biased responses were removed from the data set. Specifically,
participants who took less than 22 minutes to complete the sur-
vey (mean duration =46 min, SD =21 min) were excluded from
the study. Of the original 433 responses in the data set, 33 re-
sponses were removed due to completing the study too quickly
(mean = 19.1, SD = 2.98, 7.6%). An additional 25 participants
(5.8%) were removed due to inconsistent or potentially biased
responding, such as selecting the same response for all items on
a measure with reverse-coded questions, resulting in data from
375 individuals being used for the analyses.

The study measures were also examined for normality
of their distributions. The SBQ-R deviated from normality
(skew = 2.05, kurtosis = 3.85). A log transformation was em-
ployed to restore normality. Following the transformation, the
skew (1.35) and kurtosis (0.67) were reduced. Thus, the log-
transformed score for the SBQ-R was utilized for all analyses.
Analyses were conducted both with the entire sample and ex-
cluding those who reported no alcohol use (N = 82). There were
no differences in significance in the primary analyses. Thus, we
have opted to present the data from the overall sample.

A correlation was used to examine the relation between age
and suicide risk, and an ANOVA was used to test for effects of
socioeconomic status, education, ethnic background, relation-
ship status, and race on suicide risk. None of these demographic
variables were significantly associated with the dependent vari-
able, and thus they were not included in the analyses. Initial data
cleaning was conducted using SAS (v. 9.3). As part of our data
cleaning we found that one of our measures, the AUDIT, was
missing 18% of responses due to a large number of participants
declining to answer the question “How many drinks containing
alcohol do you have on a typical day when you are drinking?”’
The missing responses were not related to the independent or
dependent variables in these analyses, so the data may be as-
sumed to be missing at random. Although list-wise deletion
would be appropriate given this conclusion, we decided to im-
pute the data using the Missing Values tool in SPSS (v.16), due
to the large percentage of data that were missing. The data for
the individual AUDIT items were imputed using Estimation
Maximization. No other measure was missing more than 5%
of data. Given that Tabachnick and Fidell suggest that in large
data sets list-wise deletion is acceptable when < 5% of the data
are missing,* we utilized this method for handing missing data
on all other measures. All analyses were conducted both with
the imputed and non-imputed data sets and there were no dif-
ferences in significance between the two. We have reported the
imputed results in this manuscript.

To test our mediation hypotheses, including the exploratory
hypothesis of gender moderation, we utilized the PROCESS
macro.** The PROCESS macro utilizes the bootstrapping
method of testing mediation. Bootstrapping is a method of as-
sessing direct and indirect effects of variables in a way that
maximizes power and is robust against non-normality. The
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Figure 1—Test of mediation.

In our model alcohol use was X, insomnia symptoms were M, and suicide
risk was Y.

Figure 2—Test of moderated mediation.
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In our model alcohol use was X, insomnia symptoms were M, gender was
W, and suicide risk was Y.

Table 1—Correlations and means of study variables.
Variable 1 2 3 4

1. Insomnia symptoms - 0.38* 016  0.09
2. Nightmares - 0.10 0.15*
3. Alcohol Use - -0.17*
4. Gender -

5. Suicide Risk

5 Mean SD Clinical Cutoff % Over Clinical Cutoff
0.30**  8.30 4.98 15 10.0%
0.29** 345 5.21 1 9.2%
0.12* 5.97 5.79 8 32.3%
0.00 - -
- 4.44 2.50 7 11.8%

*p < 0.05, **p < 0.01. Number of subjects range from 361 to 371. The mean and standard deviation (SD) for suicide risk are before transformation, and the
correlations are after the log transformation. Correlations with gender performed using a point-biserial correlation with male coded as 1 and female coded as 2.

indirect effect represents the impact of the mediator variable
on the original relation, with a value of 0 indicating no im-
pact. Typically 95% confidence intervals are used to judge
significance of the indirect effect, with ranges not including
zero indicating that the two-tailed p value for the indirect ef-
fect is less than 0.05. We utilized a 95% bias-corrected boot-
strap model with confidence intervals resampled 5,000 times
for each analysis. We utilized a traditional mediational model
to test indirect effects (Figure 1).%*¢ Given that alcohol use
and suicidal behavior differ significantly between men and
women,” we also conducted an experimental analysis to de-
termine whether gender moderated the mediation (Figure 2).
All analyses presented here were conducted using SPSS (v. 21)
statistical software.

RESULTS

Descriptive statistics and correlations can be found in
Table 1. We found that alcohol use was significantly associ-
ated with insomnia symptoms and suicide risk. We then tested
whether insomnia symptoms mediated the relation between al-
cohol use and suicide risk. We found that alcohol use was no
longer significantly associated with suicide risk after adding in-
somnia symptoms to the model, B =0.004, SE = 0.004, 95% CI
-0.004 to 0.013, p = 0.28, though insomnia symptoms were sig-
nificantly associated with suicide risk, B = 0.025, SE = 0.0005,
95% CI1 0.016 to 0.034, p <0.01. Looking at the indirect effect,
which is the impact of alcohol use on suicidal ideation through
insomnia symptoms, B = 0.003, SE = 0.001, the 95% bias-cor-
rected confidence intervals were 0.001 and 0.006. Since 0 was
not in the confidence interval range, we conclude that insomnia
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symptoms partially mediated the relation between alcohol use
and suicidal ideation.

Next, we examined whether nightmares mediate the relation
between alcohol use and suicide risk in the same way. Our cor-
relation analyses revealed that alcohol use was associated with
suicide risk but not with nightmares. After adding nightmares
to the model alcohol use was no longer significantly associated
with suicide risk, B = 0.007, SE = 0.004, 95% CI -0.0006 to
0.015, p = 0.07, though nightmares were significantly associ-
ated with suicide risk, B = 0.02, SE = 0.005, 95% CI 0.013
to 0.32, p < 0.01. Looking at the indirect effect, which is the
impact of alcohol use on suicidal ideation through nightmares,
B =0.002, SE=0.001, the 95% bias-corrected confidence inter-
vals were -0.0003 and 0.0044. Since 0 was in the confidence in-
terval range, we conclude that nightmares did not significantly
mediate the relation between alcohol use and suicide risk.

Since nightmares did not mediate the relation between alco-
hol use and suicide risk, we did not examine a mediated mod-
eration. In order to examine our exploratory hypothesis that
the mediational relation between insomnia symptoms, alcohol
use, and suicide risk may differ by gender, we first examined
study correlations for both men and women independently
(Table 2), finding that although alcohol use was associated
with suicide risk in women (r = 0.24), it was not associated
in men (r = -0.01). To further explore these relations we con-
ducted a moderated mediation analysis. The overall regression
model was significant, with significant main effects for insom-
nia symptoms and the interaction between alcohol use and gen-
der (Table 3). There were significant indirect effects of alcohol
use on suicide risk through insomnia symptoms for both men
(B =10.003, SE =0.002, 95% CI 0.0002 to 0.0074) and women
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Table 2—Correlations and means of study variables by gender.

Variable 1 2 3
1. Insomnia symptoms - 0.37* 0.18*

2. Nightmares 0.37* - 0.13
3. Alcohol Use 0.18* 0.13 -
4. Suicide Risk 0.34** 0.24* 0.24*

4 Mean™ SD™ Mean' SDf
0.23* 775 497 8.68 497
0.35* 2.48 458 4.11 5.51
-0.01 713 6.56 5.18 5.05

- 4.44 253 445 248

*p <0.05, **p < 0.01. Men are above the diagonal, women are below the diagonal. Number of subjects range from 147 to 149 for men and 214 to 217 for
women. The mean and standard deviation (SD) for suicide risk are before transformation, and the correlations are after the log transformation. Superscript m

and f identify whether mean and standard deviation is for men or women.

(B =0.004, SE =0.002, 95% CI 0.0013 to 0.0085). Looking at
the remaining direct effect of alcohol use on suicide risk after
statistically holding insomnia symptoms constant, there was a
significant direct effect of alcohol on suicide risk for women
(B =0.02, SE = 0.01, 95% CI 0.0038 to 0.0281), but not men
(B =-0.01, SE=10.01, 95% CI -0.0168 to 0.07). Thus, alcohol
use was associated with suicide risk independent of insomnia
symptoms for women, but not for men.

DISCUSSION

Our findings suggest that insomnia symptoms, but not night-
mares, significantly atemporally mediate the relation between
alcohol use and suicide risk. Looking more closely at the in-
somnia symptoms mediation, we found significant indirect ef-
fects of alcohol use on suicide risk through insomnia symptoms
for both men and women. Put differently, for both genders, we
found that a significant amount of the effect between alcohol
use and suicide risk was statistically explained by alcohol use
being related with higher rates of insomnia symptoms, and
these symptoms being associated with higher levels of suicide
risk. This is interesting as it suggests that despite the lack of
a significant correlation between alcohol use and suicide risk
among men, alcohol use may still be associated with increased
suicide risk due to being associated with higher levels of insom-
nia symptoms. Turning our attention to the direct effects, we
found a direct effect of alcohol use and suicide risk for women
but not for men. This result was anticipated given the correla-
tions presented in Table 2, and suggests that if one removes
the effects of insomnia symptoms, alcohol use is still associ-
ated with suicide risk in women, but not in men. These findings
suggest that the positive relation of alcohol use and insomnia
symptoms explains a significant amount of variance in suicide
risk, and thus insomnia symptoms may be a potential target for
reducing the suicide risk conferred by alcohol use.

Contrary to our prediction, nightmares failed to significantly
mediate the relation between alcohol use and suicide risk. This
hypothesis was based upon prior research with adolescents,
which found that alcohol use in the past month was associated
with significantly more nightmares.”® Although the percent of
participants that had an alcohol use disorder was not reported
by Munezawa and colleagues,” it is likely that our sample of
college students had more individuals with clinically signifi-
cant alcohol use (32%) than the study by Munezawa and col-
leagues. This is important because alcohol use, particularly at
higher doses, can reduce REM sleep, and thus may prevent
nightmares.*” Therefore, it is possible that alcohol use may be
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Table 3—Gender moderating insomnia symptom’s mediation
of the relation between alcohol use and suicide risk.

Predictors R? B SE T p
Model: 0.1 <0.01
Alcohol Use 001 000 162 0M
Gender 000 005 -0.07 094
Insomnia Symptoms 002 000 519 <0.01
Alcohol Use x Gender 0.02 001 262 <0.01

positive associated with nightmares at lower doses and nega-
tively associated at higher doses, obscuring the relation be-
tween the two variables. However, it is important to note that
REM suppression may also lead to REM rebound, which could
result in a waxing and waning of nightmares due to alcohol use.
Further research, especially research utilizing polysomnogra-
phy, is warranted to gain further understanding of this complex
relationship.

Although we were unable to test whether nightmares me-
diated the relation between alcohol use and suicide risk, the
present study adds to the literature regarding nightmares and
suicidality. Previous studies have demonstrated that nightmares
are associated with suicide risk and behavior independent of
many forms of psychopathology,®>%!1%*%4! as well as Joiner’s
Interpersonal-Psychological Theory of Suicide.®*** Further,
research has shown that among suicide attempters, nightmares
are associated with suicide risk and suicide attempts indepen-
dent of alcohol use.”' However, to the best of our knowledge,
the present study is the first to demonstrate that nightmares are
associated with suicide risk independent of alcohol use among
college students. Thus, consistent with previous studies, our
findings suggest that nightmares are clinically relevant in pre-
dicting suicide risk.

The lack of a correlation between gender and suicide risk
(r = 0.00) was surprising given that previous literature has
found significant gender differences in suicide risk.*' However,
gender differences are typically greater in clinical samples than
in non-clinical samples, and may be one potential explanation
for our lack of a gender difference.’' Thus, it is possible that the
nonsignificant gender effect finding may be due to our nonclini-
cal sample. This hypothesis is supported by the fact that when
one looks at a clinical subsample, such as those individuals who
reported clinically significant alcohol use, a nearly significant
gender-suicide risk correlation emerges (= 0.172, p = 0.06). It
is also possible that this is a regional difference. In a re-analysis
of previously reported data® from the same university, we failed
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to observe a significant gender effect- suicide risk correlation in
a larger sample of students (N =730, »=-0.05, p = 0.15). Given
that suicidal behavior differs widely by location and culture,*#*
it is certainly possible that gender differences found in other
regions of the United States may not generalize to the Southern
United States, where this study took place.

Findings from the present study are clinically relevant as it
presents a new potential treatment target for reducing suicide
risk in individuals with co-occurring alcohol use and insom-
nia symptoms. Based upon the literature demonstrating that
alcohol use is associated with sleep disturbances,'>'® and this
study’s findings, clinical research examining whether reducing
insomnia symptoms among those who abuse alcohol also re-
sults in a reduction of suicidal behaviors would be particularly
interesting and would have clear clinical implications. This is
important as insomnia interventions are likely to be met with
greater acceptability than alcohol interventions, especially
among college student populations. Thus, research evaluating
whether targeted or broadly distributed sleep treatments may
reduce suicide risk among college students, particularly those
who also abuse alcohol, is warranted.

Based upon this study, there are several other areas of re-
search that deserve exploration. In particular, the literature
would benefit from longitudinal studies examining whether
sleep problems temporally mediate the relation between alcohol
use and suicide risk and behaviors. Further, research examining
the association of these variables among a clinical population is
needed. Lastly, research examining the mechanisms by which
sleep difficulties confer suicide risk would greatly inform the
literature and may result in more targeted interventions de-
signed to reduce suicide risk.

The present study has several limitations that are worth
noting. First, our study consisted of a college student sample
that was predominately Caucasian (77%), which may not gen-
eralize to other populations. However, we believe that this is
an important group to study as suicide is a leading cause of
death among college students,' with a suicide rate for 18- to
22-year-olds (11.94 per 100,000) being nearly as high as the
suicide rate in the general population (12.4 per 100,000)." Fur-
ther, both insomnia symptoms and alcohol use are common in
this population.®*$ Thus, it is an optimal population to examine
this research question. Our study is also limited by its use of a
cross-sectional design. To truly test mediation, which is causal,
a longitudinal study is required. However, alcohol use failed
to mediate the relation between insomnia symptoms and sui-
cide risk in our sample, adding support for the potential direc-
tionality of our findings. Despite our inability to make causal
attributions, the present study lays the groundwork for future
longitudinal investigations that can further elucidate the rela-
tion among alcohol use, insomnia symptoms, and suicide risk.
Third we utilized measures with different time frames, with the
SBQ-R, examining lifetime suicide risk, the DDNSI assessing
nightmares in the last year, ISI measuring insomnia symptoms
in the last two weeks, and the AUDIT assessing alcohol use in
the past year. Although these differences make interpretation
more difficult, we believe that they introduce a conservative
bias as these differences should reduce the correlation between
all of these variables, but particularly insomnia symptoms since
it has the shortest time frame. Thus, our faith in these findings
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is only strengthened by the fact that we were able to detect sig-
nificant differences despite this conservative bias. Fourth, our
study is limited by our participants not receiving a full psychi-
atric evaluation, as well as our not controlling for depressive
symptoms. Not controlling for depressive symptoms is particu-
larly notable, as depressive symptoms have been found to me-
diate the relation between insomnia and suicidality,>**4” though
the literature is mixed.>® Thus, depressive symptoms may un-
derlie the mediation found in the present study. However, our
study still notably adds to the literature by being the first study
to demonstrate that insomnia symptoms mediate the relation
between alcohol use and suicide risk. The literature would
greatly benefit from future examinations that extend these find-
ings by examining these relations in clinical populations. Fifth,
given that we conducted our study through the SONA systems
website, and participants chose our study rather than our ac-
tively soliciting participants, we were unable to determine the
response rate for the study. Lastly, our study consisted only of
subjective sleep measures collected online and did not feature
polysomnography or actigraphy. Polysomnography may be
particularly useful in further examining the relation between
REM sleep, alcohol, and nightmares. However, the ISI is a
commonly used measure that has been validated against both
sleep diaries and polysomnography, and thus the ISI has been
established as a valid measure of subjective insomnia symp-
toms.?3° That said, future research examining these relations
using objective sleep measures would substantially add to the
literature. Lastly, given that the focus of the present paper was
to examine whether insomnia symptoms mediated the relation
between alcohol use and suicide risk, examining further media-
tions through statistically controlling for symptoms of psycho-
pathology were beyond the scope of this paper. However, we
believe this is an important research area that warrants explora-
tion in future studies.

In summary, to the best of our knowledge, our study is the first
to demonstrate that insomnia symptoms mediate the relation
between alcohol use and suicide risk, and that this mediation
is moderated by gender. This finding has substantial potential
clinical implications, as insomnia symptoms may present a
treatment target to reduce suicide risk among those who use
alcohol. Based upon the results of this study, we believe that ad-
ditional research investigating this relation, as well as treatment
studies examining whether insomnia treatments may reduce the
suicide risk conferred by alcohol use, are warranted.
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