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Background: Sleep has emerged as an important factor in elevated risk for suicide and suicidal behaviors;
however, the mechanisms accounting for this relationship are poorly understood. Emotion regulation is a wellestablished correlate of self-injurious behaviors; however, the broad construct has recently been shown to
provide limited predictive utility. More nuanced investigations into the processes involved in emotion regulation
may address this gap. This study sought to examine the mediating role of emotion regulation between sleep
disturbances and suicide risk, as well as to evaluate a moderated mediation model in which down- and upregulation of emotions would moderate this mediation.
Methods: Participants were 972 adults recruited from a crowdsourcing website (Amazon's Mechanical Turk) who
completed self-report questionnaires regarding nightmares, suicide risk, and emotion regulation.
Results: Emotion regulation mediated the direct eﬀect of nightmares on suicide risk and suicide attempts.
Downregulation of negative aﬀect moderated the mediation of nightmares on suicide risk more clearly than
upregulation of positive aﬀect, and neither component of emotion regulation exhibited moderated mediation in
the suicide attempt model.
Limitations: Generalizability of our ﬁndings from an online community sample will need to be established with
replication in other samples. Additionally, we used cross-sectional measures in our mediation models.
Conclusions: Downregulation of negative emotions may be particularly salient in relation to the severity of
suicide risk and, as a result, relative deﬁcits in this area should be considered when making risk determinations.

Introduction
Suicide is a major public health problem (Centers for Disease
Control and Prevention, 2015). Unfortunately, despite 120 years having
passed since Durkheim's treatise on suicide (Durkheim, 1897/1951),
and at least 60 years of empirical scholarship in the area, research has
yet to yield compelling and consistent pathways to predict who will end
up taking their own life (Franklin et al., 2017; Glenn and Nock, 2014).
One factor that has begun receiving increased empirical attention in
recent years because of its impact on subsequent suicide risk is sleep.
Namely, associations between suicide and sleep disturbances ranging
from poor sleep quality (e.g., Bernert et al., 2014; Kodaka et al., 2014;
Winsler et al., 2015) to insomnia (e.g., Kodaka et al., 2014; Nadorﬀ
et al., 2013a) to nightmares (e.g., Nadorﬀ et al., 2013b; Nadorﬀ et al.,
2014) have been repeatedly demonstrated.
Despite the well-replicated ﬁnding that sleep disturbances are

⁎

associated with increased suicide risk, the relationship between these
variables is still poorly understood. One potential candidate variable
linking suicidal risk with sleep is emotion regulation. It has long been
thought that suicidal behavior is the result of maladaptive attempts to
cope with negative emotions (Linehan, 1993), and the relation between
emotion regulation diﬃculties and suicidal behavior is well-documented (Neece et al., 2013; Rajappa et al., 2012). Related research
suggests that emotion regulation diﬃculties may also be crucial in explaining the link between nightmares and non-suicidal self-injury
(Ennis et al., 2017). Notably, borderline personality disorder—which is
characterized by pervasive emotion regulation diﬃculties
(Carpenter and Trull, 2013) and elevated rates of non-suicidal self-injury (e.g., Turner et al., 2015)—has one of the highest suicide mortality
rates of any psychological disorder (Chesney et al., 2014). Thus, one
approach to understanding suicide risk involves leveraging the overlap
of symptoms of borderline personality disorder and emotion regulation
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accomplishment that he will experience when he has ﬁnished his work
successfully) to be able to give maximum eﬀort to complete the task at
hand. These two action oriented approaches are theorized as relatively
independent personality constructs and have empirically produced
discriminant patterns of ﬁndings (Kuhl and Koole, 2004). For example,
in a recent study of adults with borderline personality disorder
(Blasczyk-Schiep et al., 2016), downregulation of negative emotions
was associated with an increased tendency for self-injurious behaviors,
but upregulation of positive emotions was not.
Despite the large literature examining action orientation and other
personality and clinical factors, there is as yet limited research examining action orientation in relation to sleep and suicide. Thus, given
the prospective diﬀerences in positive and negative aﬀective regulatory
patterns associated with sleep, and the established association of sleep
with suicide, we assessed aﬀect regulation via separable components of
action orientation in the present study to provide a speciﬁc assessment
of which regulatory components help link sleep and suicide.
The purpose of the present study was to assess the extent to which
sleep disturbances are related to subsequent suicide risk, and to examine the potential mediating and moderating role of emotion regulation on this relation. Speciﬁcally, we were interested in the extent to
which downregulation of negative emotions and upregulation of positive emotions were capable of explaining the relation between sleep
disturbance (speciﬁcally, nightmares) and suicide risk. We hypothesized that borderline symptoms (generally characterized as symptoms
associated with emotion regulation deﬁcits) would mediate the relation
between nightmares and suicidal risk. Furthermore, we hypothesized a
moderated mediation model in which down- and up-regulation of
emotions would moderate the mediation. We wished to assess both
downregulating negative emotion and upregulating positive emotion to
assess if either, both, or neither of these speciﬁc aspects of emotion
regulation provide further explanatory value than general emotional
regulation alone.

diﬃculties. However, it is important to note that emotion regulation
diﬃculties have also been linked to a range of psychological symptoms,
including attention-deﬁcit hyperactivity (e.g., Van Eck et al., 2015),
depressive (e.g, Jiao et al., 2010), anxiety (e.g., Eck et al., 2017) and
eating disorder symptoms (e.g., Haynos et al., 2015). Across varied
clinical populations, emotion regulation diﬃculties have been shown to
correlate with increased suicide risk and/or engagement in self-injurious behaviors (e.g., Dixon-Gordon et al., 2014; Ghorbani et al.,
2017). This pattern suggests the transdiagnostic role of emotion regulation, underscoring its potential to explain the relation between sleep
and suicide.
Recent research suggests that emotion regulation abilities may be
impacted by sleep disturbances (Mauss et al., 2013; Sandru and
Voinescu, 2014) across the lifespan (Baum et al., 2014; Markarian et al.,
2013; Palmer et al., 2018). Speciﬁcally, poor sleep quality (Mauss et al.,
2013; Sandru and Voinescu, 2014) and insomnia (Palagini et al., 2017)
have demonstrated negative eﬀects on emotion regulation capabilities.
A recent review also proposed that nightmares may result from emotion
regulation deﬁcits (Levin and Nielsen, 2009); although empirical evidence is limited, theory proposes that nightmares may be linked with
emotion regulation alongside other types of sleep disturbance. Additional research examining this hypothesis (i.e., that nightmares and
emotion regulation are linked) is needed.
Although research has reliably linked sleep disturbances, emotion
regulation, and suicide, what is less clear is which emotion regulation
processes are most salient. Emotion regulation can be delineated into
two relatively independent constructs: eﬃciency in (1) upregulating
positive emotions and (2) downregulating negative emotions
(Quoidbach et al., 2015). Capabilities in each domain are only modestly
correlated, suggesting that individuals can be proﬁcient in one type of
regulation, while deﬁcient in the other (Nelis et al., 2011). Thus, it is
possible that one of these emotion regulation capabilities can uniquely
explain the relation between sleep disturbance and suicide risk.
Baum et al. (2014) found that experimentally restricting the amount
of sleep adolescents obtained for ﬁve consecutive days signiﬁcantly
impacted their self- and parent-reported ability to regulate their negative emotions. This research suggests that one possible explanation for
the relation between sleep disturbances and suicide risk is the increased
negative emotion regulation diﬃculties resulting from poor sleep
quality.
Recently, Pilcher et al. (2015) examined the impact of partial and
total sleep deprivation on emotional processes by measuring valence
and arousal in response to positive and negative images. They found
that following sleep deprivation, valence and arousal ratings for both
positive and negative images decreased. Furthermore, the eﬀect of sleep
deprivation on these ratings was more pronounced for positive images
than for negative ones. Thus, evidence also suggests that alteration in
the processing and regulation of positive information is a candidate
pathway linking sleep and suicide, as well.
A well-validated construct that disambiguates the tendency to upregulate positive aﬀect from the tendency to downregulate negative
aﬀect is action orientation (Kuhl, 1981, 1994, 2008). Action orientation, which has been studied extensively in personality and clinical
science, is a regulatory tendency that allows for more eﬃcient functioning in the face of stressful situations. The two main components
involve eﬃciency of (a) upregulating positive and (b) downregulating
negative aﬀect in the face of stress to complete goals.
To further illustrate these two components, consider an individual
who ﬁnds him or herself experiencing stress related to a memory of a
negative life event while attempting to complete a task that requires a
high level of eﬀort (e.g., Bryant et al., 2017). That person may need to
lower (i.e., downregulate) the negative aﬀect he is experiencing (e.g.,
by reminding himself that this memory is no longer relevant to his daily
life) to be able to give maximum eﬀort to complete the task at hand.
Likewise, he may need to increase (i.e., upregulate) the positive aﬀect
that he is experiencing (e.g., by imagining the feeling of

2. Methods
2.1. Participants
Participants were recruited through Amazon.com's Mechanical Turk
(mTurk), a crowdsourcing software that has been used as a recruiting
tool for research studies. The current study was approved through the
Institutional Review Board (IRB) of a large Southern University and was
conducted using Qualtrics online survey software. Participants were
provided a link to the Qualtrics survey site on mTurk that directed them
to the IRB-approved study consent form. The consent form informed
participants that participation was voluntary and their responses were
kept conﬁdential. By clicking “agree,” participants provided consent to
take part in the study. Research instruments were completed in a randomized order to avoid any order eﬀects or response bias and participants received a small payment (i.e., $0.25) for completing the study.
A total of 1062 adults from the United States participated in the
current study. Missing data on the majority of administered measures
were observed for 90 of the 1062 cases. Missing values for these cases
were computed via an expectation-maximization algorithm
(Enders, 2010) in SPSS. Participant age ranged from 18 to 73 years
(M = 34.57 years, SD = 12.05). The sample was comprised of predominantly White women (72.6% White; 59.7% female). Most were
single (36.9%) or married (30.3%) and lived in a small (i.e.,
20,000–100,000 residents; 30.3%) or large (i.e., more than 100,000
residents; 29.9%) city. About 47% of participants obtained a post-secondary degree and about 48% were employed for wages; with 43.4%
making between $25,000 and $75,000 annually.
2.2. Materials
Participants completed demographic questions that queried about
42
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(suicide attempt history; i.e., an indicator of elevated risk based speciﬁcally on past behavior) were each used as dependent variables.
The Borderline Symptom List-23 (BSL-23; Bohus et al., 2009) is a
shortened, 23-item version of the 95-item Borderline Symptom List. The
BSL-23 assesses for symptoms of borderline personality disorder (BPD)
over the past week using a Likert-type scale ranging from 0 (not at all) to
4 (very strong). The original BSL items were developed based on BPD
criteria from the fourth edition of the Diagnostic and Statistical Manual
of Mental Disorders (DSM-IV; American Psychiatric Association, 1994),
views from borderline personality disorder patients and experts
(Bohus et al., 2001), and the revised Diagnostic Interview for BPD
(Zanarini et al., 1989). The BSL-23 has shown acceptable reliability
(α = 0.97) in prior studies (Bohus et al., 2009) and from the current
sample (α = 0.97). For the current study, we removed items ﬁve (I
thought of hurting myself), seven (I didn't believe in my right to live), and
eighteen (The idea of death had a certain fascination for me) due to the
items potentially overlapping with suicide risk and biasing results. With
these items removed, the internal consistency value calculated from the
current sample was similar to prior research (see Table 1).
The Action Control Scale (ACS; Kuhl, 1994) is a self-report, 36-item
measure of self-regulatory capabilities that can distinguish between
action and state orientations. The ACS consists of three subscales:
Failure-related action orientation vs. preoccupation (AOF), prospective
and decision-related action orientation vs. hesitation (AOD), and performance-related action orientation vs. volatility (AOP). Items on the
ACS are dichotomous with each response pertaining either to an action
or state orientation. Total scores are obtained for the subscales by
summing their respective action-oriented responses, with scores ranging from 0 to 12 for each subscale. For the current study, only the AOF
and AOD subscales were included in analyses. The AOF subscale has
been shown to assess downregulation of negative emotion, whereas the
AOD subscale assesses upregulation of positive emotions, in the face of
potential stress (Kuhl, 1981, 1994, 2008; Kuhl and Koole, 2004). Higher
scores suggest greater action orientation for that speciﬁc subscale (i.e.,
greater downregulation or upregulation) while lower scores suggest
greater state orientation (i.e., lower downregulation or upregulation;
Bauman et al., 2007; Kuhl, 1981). Prior studies have shown adequate
reliability for both the AOF (α = 0.85) and AOD (α = 0.83) subscales
(Bauman et al., 2007) and similar internal consistency values were
calculated for the current sample (see Table 1).

age, gender, race/ethnic background, marital status, current residence
(city/state, hometown), residence location type (i.e., rural, small town,
small city, large city), highest education level, occupation status, annual income, religious aﬃliation and frequency of attendance, and
questions related to military service.
The Disturbing Dreams and Nightmare Severity Index (DDNSI;
Krakow et al., 2002) is a self-report measure of nightmare severity and
frequency. Severity and frequency, speciﬁcally, are assessed via Likerttype scales ranging from 0 (no problem) to 6 (extremely severe problem).
Frequency of night awakenings due to nightmares is assessed on a
Likert-type scale ranging from 0 (never/rarely) to 4 (always). Participants are also asked to indicate the number of nights per week they
experience nightmares (0–7 nights), including the total number of
nightmares per week (0–14 nightmares). A total score is calculated by
summing participant scores from all the above (i.e., severity and frequency of nightmares, frequency of night awakenings, number of
nightmares per week, and number of nights with nightmares per week).
Scores can range from 0 to 37, with a score greater than 10 indicative of
a possible nightmare disorder (Krakow et al., 2002). The DDNSI has
shown acceptable reliability (α = 0.93) in prior studies (Nadorﬀ et al.,
2013b) and a similar internal consistency value was calculated for the
current sample (see Table 1).
The Suicide Behavior Questionnaire – Revised (SBQ-R; Osman et al.,
2001) is a self-report, four-item measure that assesses for lifetime suicide ideation and behavior, frequency of thoughts about attempting
suicide over the past 12 months, communication of suicidal intent, and
perceived likelihood of attempting suicide in the future. The four items
of the SBQ-R are summed to create a total score for suicide risk ranging
from 3 to 18. Given its inclusion of items related to past behavior and
future perceived likelihood, the SBQ-R total score is commonly used as
a measure of suicide risk. Osman et al. (2001) report a cutoﬀ score of 7
for the general population and a score of 8 for psychiatric inpatients
that indicate clinically signiﬁcant levels of risk for suicide-related behavior. The SBQ-R has demonstrated adequate internal consistency in
samples of student veterans (α = 0.84; Rudd et al., 2011) and in clinical
(α = 0.88) and nonclinical adult samples (α = 0.87) (Osman et al.,
2001). A similar internal consistency value was calculated for the current sample (see Table 1). Suicide attempt history was also assessed via
the SBQ-R. Participants who reported a score of 5 or 6 on the ﬁrst item
of the SBQ-R were coded as having a past suicide attempt (coded as
0 = no past attempts and 1 = past suicide attempt). Using this method,
144 participants reported a past suicide attempt and 918 denied ever
attempting suicide. The SBQ-R total score (suicide risk; i.e., including
past behavior and future perceptions) and the SBQ-R item 1 response

2.3. Data analysis
Descriptive statistics, zero-order correlations, and reliability coeﬃcients for the research instruments can be found in Table 1. As can be
observed in Table 1, all the variables included in our study were signiﬁcantly correlated. To examine whether downregulation of negative
emotions and/or upregulation of positive emotions (i.e., AOF and AOD)
can inform the relations between nightmares, general emotion regulation, and suicide risk and prior suicide attempts, we analyzed four
moderated mediation models in IBM SPSS Statistics (Version 24) using
Model 8 from the PROCESS macro (Hayes, 2013). The initial two
models used either AOF or AOD as the moderating variable, the total
score from the SBQ-R as the outcome variable, the BSL-23 total score
(with suicide ideation items excluded) as the mediating variable, and
nightmares as the independent variable (see Fig. 1a and b). For the ﬁnal
two models, the outcome variable was changed from suicide risk (SBQR total score) to suicide attempt history (see Fig. 1c and d). Suicide
attempt history was coded dichotomously, with participants either
endorsing a previous attempt (yes = 1) or denying a history of nonfatal
suicide attempts (no = 0).

Table 1
Means, standard deviations, correlations and reliability among variables.

1
2
3
4
5
6

SBQ-R
SA
DDN
BSL
AOF
AOD
Mean
standard deviation
Reliability (Cronbach's
alpha)

1

2

3

4

5

6

–
–
–
–
–
–
8.52
4.38
0.84

0.57⁎⁎
–
–
–
–
–
0.14
0.34
–

0.31⁎⁎
0.23⁎⁎
–
–
–
–
10.81
5.31
0.89

0.59⁎⁎
0.26⁎⁎
0.40⁎⁎
–
–
–
26.75
19.24
0.96

−0.31⁎⁎
−0.10⁎⁎
−0.22⁎⁎
−0.44⁎⁎
–
–
4.41
3.19
0.80

−0.29⁎⁎
−0.07*
−0.17⁎⁎
−0.46⁎⁎
0.63⁎⁎
–
4.74
3.45
0.84

Note.
⁎⁎
p < .01.
⁎
p < .05. SBQ-R = Suicidal Behavior Questionnaire – Revised; SA = Suicide
attempt history; DDN = Disturbing Dreams and Nightmares Severity Index;
BSL = Borderline Symptom List-23 (items 5, 7, and 18 excluded);
AOF = Failure-related action orientation vs. preoccupation (i.e., downregulation of negative emotions); AOD = Prospective and decision-related action orientation vs. hesitation (i.e., upregulation of positive emotions)

3. Results
Model 1. The overall regression model was signiﬁcant (see Table 2
and Fig. 2a). There was a signiﬁcant indirect eﬀect of nightmares on
43
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a

b

Borderline
Symptoms

AOF

AOD

Nightmares
c

Nightmares

Suicide Risk
d

Borderline
Symptoms

AOF

Borderline
Symptoms

Borderline
Symptoms

AOD

Suicide Attempt
History

Nightmares

Suicide Risk

Nightmares

Suicide Attempt
History

Fig. 1. Conceptual diagrams of models 1–4. (a) Conceptual diagram of model 1. (b) Conceptual diagram of model 2. (c) Conceptual diagram of model 3. (d)
Conceptual diagram of model 4.

symptoms. The direct eﬀect of nightmares on suicide risk was signiﬁcant and AOD did not moderate this relationship (as evidenced by a
nonsigniﬁcant c′3 path). Thus, it appears that the inﬂuence of nightmares on suicide risk was not conditional on upregulation of positive
emotions and depended more on severity of borderline symptoms.
Model 3. The overall regression model was signiﬁcant (see Table 4
and Fig. 3a). There was a signiﬁcant indirect eﬀect of nightmares on
suicide attempt history through severity of borderline symptoms. Similar to model 1, the eﬀect of nightmares on severity of borderline
symptoms was dependent on AOF and the conditional indirect eﬀects at
low, moderate, and high vales of AOF all diﬀered signiﬁcantly from
zero. However, the conditional indirect eﬀect values for low, moderate,
and high displayed a smaller range compared to model 1 (0.03 to 0.04).
The direct eﬀect of nightmares on suicide attempt history was signiﬁcant, but downregulation of negative emotions did not moderate
this relationship (as evidenced by a nonsigniﬁcant c′3 path). Thus, similar to model 1, nightmares appeared to have diﬀerent eﬀects on
borderline symptoms severity depending on whether one engaged in
downregulation of negative emotions. However, the inﬂuence of

suicide risk through severity of borderline symptoms. The eﬀect of
nightmares on severity of borderline symptoms was dependent on AOF
and the conditional indirect eﬀects at low, moderate, and high vales of
AOF all diﬀered signiﬁcantly from zero; with the greatest eﬀect observed among those reporting a greater state orientation of preoccupation (i.e., low AOF value, poor downregulation of negative
emotions). The direct eﬀect of nightmares on suicide risk was signiﬁcant, and downregulation of negative emotions did not moderate
this relationship (as evidenced by a nonsigniﬁcant c′3 path). Thus, it
appears that nightmares had diﬀerent eﬀects on borderline symptom
severity depending on whether one engaged in downregulation of negative emotions. However, the inﬂuence of nightmares on suicide risk
was not conditional on downregulation of negative emotions and depended more on severity of borderline symptoms.
Model 2. The overall regression model was signiﬁcant (see Table 3
and Fig. 2b). There was a signiﬁcant indirect eﬀect of nightmares on
suicide risk through severity of borderline symptoms. A greater state
orientation of hesitation (i.e., low AOD value, poor upregulation of
positive emotions) was associated with more severe borderline

Table 2
Regression results for testing moderation of downregulation of negative emotions on the relations between emotion regulation, nightmares, and suicide risk.
M (BSL)

X (DDN)
M (BSL)
W (AOF)
X×W
Constant

a1

a2
a3
i1
R2 = 0.29
F(3, 1058) = 144.25, p < .001
Indirect eﬀect
W
Eﬀect
1.22
0.16
4.41
0.13
7.60
0.11

Y (SBQ-R)

Coeﬀ.

SE

p

1.40
–
−1.56
−0.06
21.23

0.15
–
0.35
0.03
1.95

< 0.001
–
< 0.001
.045
< 0.001

c′1
b
c′2
c′3
i2

F(4, 1057) = 146.48, p < .001
Direct eﬀect
Eﬀect
SE
0.10
0.03
0.07
0.02
0.03
0.03

95% Bias-corrected bootstrap CI
0.13–0.20
0.11–0.17
0.07–0.15

Coeﬀ.

SE

p

0.12
0.12
0.03
−0.01
4.44
R2 = 0.36

0.03
0.01
0.08
0.01
0.45

<0.001
< 0.001
.688
.102
< 0.001

p
< 0.001
.004
.374

Note. M = mediating variable; BSL = Borderline Symptom List-23 (items 5, 7, and 18 excluded); Y = dependent variable; SBQ-R = Suicidal Behaviors Questionnaire
– Revised; DDN = Disturbing Dreams and Nightmare Severity Index; AOF = Failure-related action orientation vs. preoccupation (i.e., downregulation of negative
emotions)
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a

b

Borderline
Symptoms
(M)
a1

Borderline
Symptoms
(M)
a1

b

Nightmares
(X)

c’1

Nightmares
(X)

Suicide Risk
(Y)

c’2

a2

b

c’1

Suicide Risk
(Y)

c’2

a2
AOD
(W)

AOF
(W)
a3

c’3

a3

c’3

Nightmares
x
AOD
(XW)

Nightmares
x
AOF
(XW)

Fig. 2. Statistical diagrams of models 1–2. (a) Statistical diagram of the moderation of downregulation of negative emotions on the relations between emotion
regulation, nightmares, and suicide risk. (b) Statistical diagram of the moderation of upregulation of positive emotions on the relations between emotion regulation,
nightmares, and suicide risk.

and depended more on severity of borderline symptoms.

nightmares on suicide risk was not conditional on downregulation of
negative emotions and depended more on the severity of borderline
symptoms.
Model 4. The overall regression model was signiﬁcant (see Table 5
and Fig. 3b). There was a signiﬁcant direct eﬀect of nightmares on
suicide attempt history and a signiﬁcant indirect eﬀect of nightmares on
suicide attempt history through severity of borderline symptoms. Poor
upregulation of positive emotion was associated with more severe
borderline symptoms. Like model 2, upregulation of positive emotions
did not moderate the direct relationship between nightmares and suicide attempt history (as evidenced by a nonsigniﬁcant c′3 path). Similar
to model 2, it appears that the inﬂuence of nightmares on suicide attempt history was not conditional on upregulation of positive emotions

4. Discussion
Emerging research has highlighted the important role of sleep disturbances and subsequent suicide risk (Nadorﬀ et al., 2014). The factors
mediating this relation, however, are poorly understood. Given that
prior research has consistently demonstrated a relation between emotion regulation capabilities and subsequent suicide risk (Rajappa et al.,
2012) and sleep disturbances appear to impact emotion regulation
(Mauss et al., 2013), emotion regulation may provide an explanation
for this link. However, even a relatively well-studied variable like
emotion regulation is subject to the limitations in predictive power,

Table 3
Regression results for testing moderation of upregulation of positive emotions on the relations between emotion regulation, nightmares, and suicide risk.
M (BSL)

X (DDN)
M (BSL)
W (AOD)
X×W
Constant

a1
a2
a3
i1
R2 = 0.32
F(3, 1058) = 168.14, p < .001

Indirect eﬀect
W
Eﬀect
1.29
0.16
4.74
0.15
8.19
0.13

Y (SBQ-R)

Coeﬀ.

SE

p

1.38
–
−1.85
−0.04
22.48

0.15
–
0.31
0.03
1.90

< 0.001
–
< 0.001
.131
< 0.001

c′1
b
c′2
c′3
i2

Direct eﬀect
Eﬀect
SE
0.11
0.03
0.07
0.02
0.03
0.03

95% Bias-corrected bootstrap CI
0.13–0.21
0.12–0.18
0.09–0.17

Coeﬀ.

SE

p

0.13
0.12
0.09
−0.01
3.99
R2 = 0.36
F(4, 1057) = 145.38, p < .001

0.03
0.01
0.07
0.01
0.45

< 0.001
< 0.001
.188
.054
< 0.001

p
< 0.001
.001
.302

Note. M = mediating variable; BSL = Borderline Symptom List-23 (items 5, 7, and 18 excluded); Y = dependent variable; SBQ-R = Suicidal Behaviors Questionnaire
– Revised; DDN = Disturbing Dreams and Nightmare Severity Index; AOD = Prospective and decision-related action orientation vs. hesitation (i.e., upregulation of
positive emotions)
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Table 4
Regression results for testing moderation of downregulation of negative emotions on the relations between emotion regulation, nightmares, and suicide attempt
history.
M (BSL)

X (DDN)
M (BSL)
W (AOF)
X×W
Constant

a1
a2
a3
i1
R2 = 0.29
F(3, 1058) = 144.25, p < .001

Indirect eﬀect
W
Eﬀect
1.22
0.04
4.41
0.03
7.60
0.03

Y (SA)

Coeﬀ.

SE

p

1.40
–
−1.56
−0.06
21.23

0.15
–
0.35
0.03
1.95

< 0.001
–
< 0.001
.045
< 0.001

Direct eﬀect
Eﬀect
0.09
0.06
0.03

95% Bias-corrected bootstrap CI
0.03–0.06
0.02–0.05
0.02–0.04

Coeﬀ.

SE

p

c′1
b
c′2
c′3
i2

0.10
0.03
0.12
−0.01
−4.05
Nagelkerke R2 = 0.14
p < .001

0.03
0.01
0.07
0.01
0.41

< 0.001
< 0.001
.099
.087
< 0.001

SE
0.02
0.02
0.03

p
< 0.001
< 0.001
.295

Note. M = mediating variable; BSL = Borderline Symptom List-23 (items 5, 7, and 18 excluded); Y = dependent variable; SA = Suicide attempt history;
DDN = Disturbing Dreams and Nightmare Severity Index; AOF = Failure-related action orientation vs. preoccupation (i.e., downregulation of negative emotions)

hypothesized that emotion regulation would mediate the relation between nightmares and suicide risk and that up- and down-regulation of
emotions would moderate this mediated relationship.
We found that the indirect eﬀect of emotion regulation signiﬁcantly
reduced the direct eﬀect of nightmares on suicide risk, and that this
eﬀect was moderated by downregulation of negative emotions more
clearly than by upregulation of positive emotions when comparing
models 1 and 2. This is consistent with our hypotheses based on prior
research in adolescents in which restricted sleep led to poor downregulation ability (Baum et al., 2014). Moreover, we found that suicide
attempt history was directly predicted by nightmares, and that emotion
regulation, as measured by borderline symptoms, was a mechanism

which were highlighted by a meta-analytic review of the risk and
protective factor literature (Franklin et al., 2017) – namely, that such
variables do not provide long-term predictive capability above the level
of chance for an eventual death by suicide. Thus, breaking complex
constructs like emotion regulation into component parts may provide a
more compelling understanding of their relation with suicide. This
study aimed to evaluate the extent to which sleep disturbance (i.e.,
nightmares) is related to suicide risk by considering the mediating and
moderating role of emotion regulation. Speciﬁcally, we investigated the
eﬀect of upregulation of positive emotions and downregulation of negative emotions on this relation beyond general emotion regulation.
Given prior research (e.g., Baum et al., 2014; Pilcher et al., 2015), we

a

b

Borderline
Symptoms
(M)
a1

b

Nightmares
(X)

c’1
c’2

a2

Borderline
Symptoms
(M)
a1

Suicide
Attempt
History
(Y)

b

Nightmares
(X)

c’1
c’2

a2

AOF
(W)

Suicide
Attempt
History
(Y)

AOD
(W)
a3

c’3

a3

c’3

Nightmares
x
AOD
(XW)

Nightmares
x
AOF
(XW)

Fig. 3. Statistical diagrams of models 3–4. (a) Statistical diagram of the moderation of downregulation of negative emotions on the relations between emotion
regulation, nightmares, and suicide attempt history. (b) Statistical diagram of the moderation of upregulation of positive emotions on the relations between emotion
regulation, nightmares, and suicide attempt history.
46

Journal of Affective Disorders 241 (2018) 41–48

E.F. Ward-Ciesielski et al.

Table 5
Regression results for testing moderation of upregulation of positive emotions on the relations between emotion regulation, nightmares, and suicide attempt history.
M (BSL)

X (DDN)
M (BSL)
W (AOD)
X×W
Constant

a1
a2
a3
i1
R2 = 0.32
F(3, 1058) = 168.14, p < .001

Indirect eﬀect
W
Eﬀect
1.29
0.04
4.74
0.04
8.19
0.04

Y (SA)

Coeﬀ.

SE

p

1.38
–
−1.85
−0.04
22.48

0.15
–
0.31
0.03
1.90

< 0.001
–
< 0.001
.131
< 0.001

Direct eﬀect
Eﬀect
0.07
0.07
0.06

95% Bias-corrected bootstrap CI
0.03–0.06
0.02–0.06
0.02–0.05

Coeﬀ.

SE

p

c′1
b
c′2
c′3
i2

0.07
0.03
0.07
−0.002
−4.00
Nagelkerke R2 = 0.14
p < .001

0.03
0.01
0.06
0.004
0.41

.003
< 0.001
.265
.681
< 0.001

SE
0.02
0.02
0.02

p
< 0.001
< 0.001
.014

Note. M = mediating variable; BSL = Borderline Symptom List-23 (items 5, 7, and 18 excluded); Y = dependent variable; SA = Suicide attempt history;
DDN = Disturbing Dreams and Nightmare Severity Index; AOD = Prospective and decision-related action orientation vs. hesitation (i.e., upregulation of positive
emotions)

discrepancy in time points given nightmares, borderline symptoms, and
emotion regulation reﬂect participant functioning that may be closer in
time than their most recent nonfatal suicide attempt. However, the bias
incurred by these diﬀerent time points is conservative as it is likely to
reduce the correlations between these variables. Therefore, this conservative bias lends further conﬁdence to our ﬁndings.
Despite these limitations, our results suggest that considering
component elements of emotion regulation, rather than general emotion regulation per se, may help explain the relation between sleep
disturbances and suicide risk. Speciﬁcally, our results highlight the
particular importance of diﬃculties downregulating negative emotional
experiences relative to upregulation of positive ones. As such, diﬀerential consideration of these separate processes may provide a more
nuanced understanding of the factors that contribute to an increased
risk for suicide and more accurate information to use in suicide risk
assessment.

through which this relation was indirectly explained in models 3 and 4.
We did not ﬁnd compelling evidence of moderated mediation when
considering speciﬁc aspects of emotion regulation in relation to previous suicide attempts, however. This result contrasts our hypotheses as
well as recent research by Pilcher et al. (2015) who found sleep deprivation negatively impacted regulation of positive information.
In summary, our results suggest that downregulation of negative
emotions, relative to upregulation of positive ones, may play a more
important role in moderating the mediating role of general emotion
regulation on the relation between nightmares and suicide risk. This
suggests important implications for treatment focused on sleep diﬃculties and suicide risk. Speciﬁcally, an emphasis on increasing skills to
reduce negative emotions may be more eﬀective at mitigating suicide
risk than attempts to increase positive emotions. That is, diﬃculty
downregulating negative emotions may interfere more with eﬀorts to
improve sleep or manage other variables related to increased suicide
risk (e.g., symptoms associated with a range of psychological disorders
including borderline personality disorder, post-traumatic stress disorder, depression) and, therefore, targeting this transdiagnostic mechanism may be more eﬀective at reducing future risk.
Several limitations should be considered when interpreting these
results. First, data were collected online using self-report measures via
Amazon's Mechanical Turk (mTurk). Although mTurk samples have
been shown to be more diverse than college student samples
(Berinsky et al., 2012), they also tend to be younger, more educated,
more liberal, and they include a higher proportion of White and Asian
American participants than the general U.S. population (Chandler and
Shapiro, 2016). Thus, (a) these ﬁndings will need to be replicated in
more generalizable samples, including clinical populations and those
with high levels of emotion regulation deﬁcits, and (b) future studies
will beneﬁt from incorporating behavioral measures of negative and
positive emotional biases (Winer et al., 2011; Winer and Salem, 2016).
Second, any examination of mediation using a cross-sectional sample is
atemporal because it does not allow for the investigation of variables
over time (Winer et al., 2016). Thus, we are unable to infer causality in
the current study, and future longitudinal work examining these variables is needed. Third, we used the Borderline Symptom List-23
(Bohus et al., 2009) as a measure of general emotion regulation deﬁcits.
This measure is designed to capture symptoms of borderline personality
disorder, a disorder characterized by pervasive emotion regulation
deﬁcits; however, the questionnaire may also include constructs beyond
emotion regulation that may account for its mediating role between
nightmares and suicide risk. Future research should include assessment
instruments exclusively focused on emotion regulation. Finally, using
suicide attempt history as a dependent variable introduces a
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