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a b s t r a c t

Rumination, particularly brooding, is associated with suicidal ideation and attempts; however, mecha-
nisms of these associations have not been identified. The present study examined manifestations of
overarousaldagitation, insomnia, and nightmaresdthat have been linked to both rumination and sui-
cide as indirect indicators of the link between brooding and suicidal ideation/attempts. A sample of 492
psychiatric outpatients (64.2% female), aged 17e65 years (M ¼ 26.75, SD ¼ 10.32), completed self-report
measures before their intake appointments with a therapist. Results indicated that agitation and
nightmares, but not insomnia, each significantly explained the association between brooding and sui-
cidal ideation and between brooding and the presence of a past suicide attempt. Overall, these findings
provide evidence that certain types of overarousal may serve as a mechanism of the association between
brooding and suicidal ideation and attempts. Clinical implications, limitations, and future research di-
rections are discussed.

© 2017 Elsevier Ltd. All rights reserved.

Suicide claims the lives of approximately 40,000 individuals
each year in the United States (Centers for Disease Control and
Prevention [CDC], 2016), making suicide a significant public
health concern. Many more individuals think about or attempt
suicide; specifically, estimates suggest that approximately eight
million adults think about suicide and one million make a suicide
attempt in the United States each year (Crosby et al., 2011). Accurate
assessment of suicide risk is a critical first step in preventing death
by suicide, but current understanding of risk for suicide is impre-
cise. Despite research that identifies many risk factors for suicidal
ideation (e.g., most psychiatric disorders, hopelessness; (Beck et al.,
1985; Harris and Barraclough, 1997), few factors reliably differen-
tiate those who attempt or die by suicide from those who only
desire it (Klonsky and May 2014; May and Klonsky, 2016). Further,
even fewer factors accurately identify imminent suicidal behavior;
for instance, past suicide attempts, though frequently cited as the
strongest predictor of future suicidal behavior (Oquendo et al.,
2006), only marginally improve diagnostic accuracy above chance

and provide little to no insight as to when suicidal behavior will
occur. This underscores a need to better understand the mecha-
nisms underlying suicidal behavior.

Cognitive vulnerabilities, particularly rumination, have
garnered attention as factors that may confer risk for suicidal
ideation and behavior (Abramson et al., 1998; Ellis, 2006; Miranda
and Nolen-Hoeksema, 2007; Smith et al., 2006). Rumination,
defined as a tendency to passively and repetitively fixate on the
causes, meaning, and consequences of one's distress without taking
action (Nolen-Hoeksema, 1991), has been linked to suicidal
thoughts and behaviors, both concurrently and prospectively
(Morrison and O'Connor, 2008; Rogers and Joiner, 2017). Of the two
subtypes of ruminationdbrooding and reflection (Treynor et al.,
2003)dbrooding has a particularly strong association with both
suicidal ideation and suicide attempts (Morrison and O'Connor,
2008; Rogers and Joiner, 2017). Less understood, however, are
pathways through which brooding relates to both suicidal thoughts
and behaviors.

One potential mechanism of the association between brooding
and suicidal thoughts and behaviors is overarousal. Overarousal is
also related to suicide risk (Ribeiro et al., 2015b, 2014); moreover,
specific facets of overarousal relate to suicidal thoughts and
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behaviors. For instance, both agitation (Ribeiro et al., 2015a; Rogers
et al., 2016a) and sleep disturbances (Bernert and Nadorff, 2015;
Pigeon et al., 2012) are associated with suicidal behaviors and are
frequently present in the hours, days, and weeks preceding death
by suicide (Busch et al., 2003; Goldstein et al., 2008; Robins, 1981).
Likewise, although brooding has not been specifically examined,
rumination has been linked to overarousal more generally, as well
as specific sleep concerns and physiological symptoms of anxiety
(Carney et al., 2010, 2006; Johnson et al., 2008; Knowles et al.,
2005; McLaughlin et al., 2014; Thomas and Bentall, 2002;
Watkins, 2009). Thus, it is plausible that manifestations of over-
arousal may underlie the association between brooding and sui-
cidal ideation and attempts.

Although a number of studies have examined the independent
contributions of brooding and overarousal to both suicidal ideation
and attempts, no research to date has examined overarousal as a
mechanism through which brooding confers risk for suicide. As
such, the purpose of the present study was to test the hypothesis
that various types of overarousal (agitation, insomnia, nightmares)
would account for the relationship between brooding and both
suicidal ideation and attempts. These facets of overarousal were
examined separately and jointly, given past evidence that mani-
festations of overarousal differentially relate to cognitive risk fac-
tors for suicide and suicidal ideation (Rogers et al., 2016c). We
specifically predicted that agitation, insomnia, and nightmares
would each significantly explain the association between brooding
and suicidal ideation/attempts in a sample of psychiatric
outpatients.

1. Material and methods

1.1. Participants and procedures

Participants were 492 psychiatric outpatients (64.2% female),
aged 17e65 years (M ¼ 26.75, SD ¼ 10.32), who were seeking ser-
vices at a university-based psychological clinic located in the
southeastern United States. The clinic serves the surrounding
community in addition to university students and staff, and due to
the clinic's inexpensive sliding scale fees, patients tend to be of
lower socioeconomic status. Exclusionary criteria are also minimal;
individuals are only referred elsewhere if they are suffering from
unmedicated and severe psychotic or bipolar-spectrum disorders
(i.e., mania) or if they are an immediate danger to themselves or
others (in those rare instances, inpatient hospitalization is ar-
ranged). In this sample, the most prevalent psychiatric diagnoses
included major depressive disorder (24%.0), social anxiety disorder
(13.0%), generalized anxiety disorder (10.2%), and substance use
disorders (10.0%). With regard to race/ethnicity, the majority of the
sample self-identified as European American (75.0%), followed by
Hispanic (11.2%), African American (9.1%), Asian/Pacific Islander
(1.8%), and American Indian (0.4%); 2.3% of the sample did not
indicate their ethnicity.

All patients served by the clinic complete a large battery of
screening questionnaires prior to their initial intake appointments
with a therapist. The data presented in this study were drawn from
this battery of screening questionnaires; individuals who
completed all measures of interest were included in the current
analyses. Psychiatric diagnoses were made by a therapist trainee
using the Structured Clinical Interview for DSM Disorders e Patient
Edition (SCID-I/P; First et al., 2002), in close consultation with
clinical psychologist supervisors. All patients provided both written
and verbal consent for their responses to be used in the Institu-
tional Review Board-approved research conducted at the clinic.
This study was carried out in accordance with the latest version of
the Declaration of Helsinki.

1.2. Measures

1.2.1. Ruminative responses scale e brooding subscale (RRS;
Treynor et al., 2003)

The 5-item brooding subscale of the RRS assesses the extent to
which individuals passively perseverate on the causes, meanings,
and consequences of their negative mood and distress (e.g., “Think
about a recent situation, wishing it had gone better”). Participants
responded on a 4-point scale, ranging from 1 (Almost never) to 4
(Almost always), with higher scores reflecting more frequent
brooding. The RRS has demonstrated strong psychometric proper-
ties in previous research (Miranda and Nolen-Hoeksema, 2007;
Treynor et al., 2003); in the current sample, internal consistency
was good (a¼ 0.80). The brooding subscale was used in all analyses
due to its strong association with suicidal ideation and attempts
(Rogers and Joiner, 2017).

1.2.2. Brief agitation measure (BAM; Ribeiro et al., 2011)
The BAM is a 3-item self-report measure that assesses the

severity of agitation over the past week (e.g., “Recently I feel a lot of
emotional turmoil in my gut”). Items were rated on a 5-point scale,
ranging from 0 (Not at all) to 4 (Very much), with higher scores
indicating more severe agitation. The BAM has demonstrated
strong psychometric properties in both undergraduate and clinical
samples (Ribeiro et al., 2011). In the present sample, internal con-
sistency was good (a ¼ 0.86).

1.2.3. Insomnia severity index (ISI; Bastien et al., 2001)
The ISI is a 7-item measure that assesses insomnia symptoms

and their impact over the past two weeks (e.g., “How worried/
distressed are you about your current sleep problem(s)?”). Partic-
ipants responded to each item on a 5-point scale ranging from 0 to
4 (response options vary by item). Higher total scores reflect greater
insomnia severity. Previous research has provided evidence for the
ISI's reliability, validity, and sensitivity in detecting sleep-related
changes in a variety of samples (Bastien et al., 2001; Morin et al.,
2011). In the present sample, the ISI demonstrated good internal
consistency (a ¼ 0.87).

1.2.4. Disturbing dreams and nightmares severity index (DDNSI;
Krakow, 2006)

The DDNSI is a self-report measure of nightmare frequency and
severity over the past year. Respondents indicated how often they
experienced nightmares (weekly, monthly, annually, never) and
then reported the number of nights with nightmares and total
number of nightmares during that time period. Responses were
scaled to number of nights/nightmares per week. Three items of the
DDNSI assessed severity and intensity of nightmares, and how
often patients were woken by nightmares on 7-point (severity,
intensity) and 5-point (wakefulness) scales ranging from 0 to 6 and
0 to 4. Internal consistency of the DDNSI was good (a ¼ 0.80) in the
current sample.

1.2.5. Beck scale for suicide ideation (BSS; Beck and Steer, 1991)
The BSS is a 21-item self-report measure that assesses suicidal

ideation and intent over the past week. Participants responded to
each item on a 3-point scale ranging from 0 to 2. Items 1 through 19
comprise a total suicidal ideation score and were used in analyses
in which suicidal ideation served as the outcome variable, whereas
item 20 assesses number of past suicide attempts and item 21 as-
sesses intent to die during the most recent suicide attempt. For
analyses in which suicide attempt history served as an outcome
variable, item 20 was dichotomized, such that individuals were
grouped as having no past suicide attempts and one or more past
suicide attempts. The BSS has demonstrated strong psychometric
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