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Abstract
Suicide rates in the United States have increased almost 30% since 1999 (Centers for
Disease Control and Prevention, 2018), making it the tenth leading cause of death in the
country (Xu et al., 2018). This problem is especially prominent for veterans of the U.S.
Armed Forces, as veterans comprise 8.5% of the U.S. population, yet they account for
18% of all deaths by suicide (Office of Suicide Prevention, 2016). These increasing rates
have spurred the need for a better understanding of suicide risk, especially for this highrisk group. Previous research has focused mostly on chronic risk factors, which are useful
for identifying who from a population may be more likely to engage in suicidal
behaviors, but do not shed light on who may be imminently engaging in suicidal
behavior, as would acute warning signs. While it is important to understand what factors
affect risk globally, the relationship between more proximal factors needs to be better
understood to allow for more targeted and effective risk management. Agitation, a state
of mental anguish and emotional overarousal, has emerged as a potential warning sign for
suicide (e.g. Rogers, Ringer, & Joiner, 2016), but the stability of agitation over time has
yet to be examined. The present study investigated the stability and temporal relationship
between two acute warning signs for suicide, agitation and sleep quality, by testing two
cross-lagged panel models. Cross-lagged panel models allow for a test of stability and
temporal precedence, a necessary condition to establish causality, between two variables.
Temporal precedence can be inferred from a comparison of magnitude of the cross-paths,
or the time-lagged paths between the baseline of one variable to the follow-up of the
other. This thesis utilized a sample of employed post-9/11 veterans who were all either
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separated active duty, separated from the National Guard or Reserves, or still active in the
National Guard or Reserves. Veterans were recruited from 35 different organizations as
part of the larger Study for the Employment Retention of Veterans (SERVe; Hammer et
al., 2017). Veterans (N = 497) completed the baseline survey and a follow-up survey 3
months later. The sample was mostly white (86%), male (88.5%), had been separated
from the military and average of 6.20 years (SD = 3.51), and most had deployed at least
once (87.9%). Two cross-lagged panel models were computed to investigate the
associations between agitation and perceived sleep quality (model 1) and agitation and
insomnia symptoms (model 2). Results indicated that agitation was stable over a threemonth period (e.g., model 1,  *= .708, SE = .039, p < .001), as were sleep disturbances
(e.g., model 1,  *= .532, SE = .044, p < .001). Results of two cross-lagged panel models
suggested that agitation temporally precedes sleep quality and insomnia symptoms. This
finding provides one possible explanation for why veterans experience greater sleep
disturbances than their civilian counterparts (Troxel et al., 2015). Additionally, these
findings suggest the importance of considering mental health related factors, like
agitation, when treating sleep disturbances. One possible implication of these findings is
that when veterans seek help for sleep disturbances, this may be used an opportunity to
screen for agitation and suicide risk. This may help identify veterans who are at a greater
risk for suicide but would not usually seek mental health care for reasons like mental
health stigma (Britt et al., 2008). The findings of the present thesis inform future
prevention and intervention efforts regarding veteran suicide risk by establishing this
temporal association between agitation and sleep disturbances.
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Introduction
Suicide rates in the United States have increased almost 30% since 1999 (Centers
for Disease Control and Prevention, 2018), making it the tenth leading cause of death (Xu
et al., 2018). For people ages 10-34, however, suicide is the second leading cause of
death, and the fourth leading cause of death for those ages 35-54 (National Institute of
Mental Health, 2017). In the year 2016, almost 45,000 people lost their lives to suicide
(Centers for Disease Control and Prevention, 2018). This problem is especially salient for
veterans of the U.S. Armed Forces, as their rates of suicide increased 25.9% from 2005 to
2016 (Office of Mental Health and Suicide Prevention, 2018).
Veterans comprise 8.5% of the U.S. population, yet they account for 18% of all
deaths by suicide (Office of Suicide Prevention, 2016). Compared to their civilian
counterparts, veterans had a 1.5 times greater risk of suicide in 2016 after controlling for
gender and age (Office of Mental Health and Suicide Prevention, 2018). These increasing
rates have spurred a need for better understanding of suicidal behavior, especially in
military populations, with the goal of suicide prevention in mind.
Theoretical Context: The Interpersonal Theory of Suicide
Early work on suicidality was based in sociological work done by Emile
Durkheim. Durkheim (1897) was one of the first theorists to consider causes of
suicidality as not only an individual-level problem, but as one influenced by social and
societal factors. After considering a wide range of potential factors related to suicide, he
found that the social factors he examined had some of the strongest associations to rates
of suicide (Durkheim, 1897). Specifically, one indicator of social connection and
belongingness emerged as an especially important predictor: social integration. Not only
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does Durkheim describe that a lack of social integration is an antecedent of suicidal
behavior, but that a strong social network and strong social connections could also be
protective against suicidality (Durkheim, 1897). Durkheim (1897) also noted the
connections between degree of integration into society, family, and marriage as
predictors of suicide rate. These ideas helped shape and form how suicidality was
addressed and also informed future theories and work on suicidality and risk.
Presently, the prevailing theory for understanding, explaining, and predicting
suicidal behavior (as based on Durkheim, 1897) is the Interpersonal Theory of Suicide
(ITS; Joiner, 2005; Van Orden et al., 2010). The ITS proposes that there are two
pathways by which suicide risk can be accumulated - desire for suicide and acquired
capability for suicide (Joiner, 2005; Van Orden at el., 2010) - and it is at high levels of
both desire and capability for suicide where lethal suicide attempts occur. Desire for
suicide is hypothesized to be brought about by high levels of thwarted belongingness and
perceived burdensomeness, both related to humans’ need to belong being frustrated.
Specifically, thwarted belongingness is brought about by a lack of reciprocal close
relationships, and perceived burdensomeness is the feeling that one is a burden on close
others.
Most individuals who have a desire for suicide, however, do not go on to attempt
or die by suicide (Kessler, Berglund, Nock, Wang, & Page, 2005). Some estimates have
found that 3.3% of Americans seriously consider suicide each year, but only 0.6%
attempt suicide, and only 0.01% of Americans die by suicide (Kessler et al., 2005). The
ITS addresses this fact by proposing that individuals who die by suicide have both a
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higher desire for suicide in addition to an acquired capability for suicide through previous
experiences which have increased their tolerance for pain and decreased their fear of
death. Some of the experiences that are thought to increase an individual’s capability for
suicide include combat exposure, previous suicide attempts, childhood maltreatment, and
family history of suicide (Joiner, 2005; Van Orden et al., 2010). It is also thought that
emotional states characterized by high arousal, such as agitation and impulsivity, are
related to overcoming one’s fear of death (Ribeiro et al., 2013) and may also be an
outcome of extreme feelings of perceived burdensomeness.
Keeping in mind the ways in which the ITS describes how individuals accumulate
suicide risk, one can understand why veterans and military-connected individuals may be
at increased risk for suicide. The major hypotheses of the ITS have also been evaluated in
a number of military samples, and involvement in the military was found to be related to
each of the components of the ITS (Selby et al., 2010). In a review of research on the ITS
in military service members and veterans, thwarted belongingness, perceived
burdensomeness, and acquired capability were all found to be related to suicidal behavior
(Selby et al., 2010). Strong relationships with peers and family were found to buffer some
of the negative consequences of combat exposure. Different military-related factors, such
as number of deployments, combat exposure, or disability resulting from combat, were
found to be risk factors (Selby, et al., 2010). Researchers have also investigated the ITS
in active duty samples and found that acquired capability of suicide significantly
predicted suicidal symptoms for these service members (Bryan et al., 2010). The
interaction between perceived burdensomeness and acquired capability for suicide was
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also significant, such that those with the greatest suicidal symptoms were those with high
acquired capability for suicide and high burdensomeness (Bryan et al., 2010). Thus, this
framework serves as an important lens to view suicidal behaviors in military populations,
helping to explain the disproportionate number of deaths by suicide by veterans
compared to their civilian counterparts.
Suicide Risk Factors and Warning Signs
The ITS has helped inform which risk factors are focused on by clinicians, as risk
factors can be of practical use for clinicians. These precipitating factors are generally
categorized in one of two ways: either chronic or acute. Chronic risk factors are useful for
identifying individuals from a population who may be more likely to engage in suicidal
behaviors. For example, in most countries in the world, male gender has been found to
indicate higher overall risk for suicide, as most people who die by suicide are male
(Centers for Disease Control and Prevention, 2018); yet most males do not die by suicide.
The same goes for people with mental illnesses like depression and bipolar disorder,
which have associations with suicide; yet most individuals who experience depression
and bipolar disorder do not go on to die by suicide (Ribeiro et al., 2013). As there is a low
base rate for suicide in the population (Kessler et al., 2005), it can be incredibly difficult
to accurately assess who will go on to attempt suicide when considering these broad,
chronic risk factors alone. What is of more practical use to clinicians is identifying
individuals who are at high imminent, or acute, risk of suicidal behaviors by using
warning signs. Such acute factors or symptoms are observed in or communicated by an
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individual and indicate a proximal relationship to suicidal behaviors with some amount of
empirical support (Ribeiro et al., 2013).
If the goal is accurately assessing suicide risk in order to prevent death by suicide,
we need to understand not only which suicide-related factors are warning signs, but also
the temporal sequence of warning signs, to allow for prevention efforts to be most
successful. One way warning signs have been conceptualized is as a constellation of
factors that predict risk, as displayed in Figure 1 (Rudd et al., 2006). Two of the warning
signs described and discussed that make up the constellation that precedes suicide
attempts, as described by Rudd and colleagues (2006), are agitation and sleep problems,
including being unable to sleep or sleeping “all the time,” suggesting the importance of
future research to consider these factors together. Ribeiro and colleagues (2013) discuss
similar factors, which relate to overarousal, including agitation, insomnia, nightmares,
and sleep difficulties, as important warning signs to be considered when assessing suicide
risk.
A number of obstacles exist that interfere with individuals disclosing their
suicidal intent, whether it is to their health providers or close friends and family, which
can make traditional approaches to assessing suicide risk problematic. Some research on
suicide decedents has found that rates of disclosure of suicide intent to another person are
as low as 23.4% (Choi et al., 2017). Other work conducted a chart review of psychiatric
inpatients who had died by suicide found that in their last appointment with their
provider, 79% of patients did not disclose their suicidal intent to their provider (Busch et
al., 2003). Estimates based on individuals experiencing suicidal ideation suggest that only
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half of individuals experiencing suicidal ideation disclose their ideation to anyone,
whereas 20% disclosed to friends, family, and healthcare providers, 20% disclosed only
to friends and family, and 6.3% disclosed only to their healthcare provider (Husky et al.,
2016). While people may be hesitant to disclose to their healthcare providers, previous
work has demonstrated that the accuracy of the disclosure was highest to providers, and
less accurate to friends and family (Hom, Stanley, et al., 2017). The most common barrier
to disclosure reported in their sample was concerns regarding stigma (Hom, Stanley, et
al., 2017). In other related qualitative work, clinical outpatients who were also
experiencing suicidal ideation reported their largest barrier to disclosure was fear of
involuntary hospitalization, followed by shame and embarrassment (Blanchard & Farber,
2018).
Mental health stigma is an especially salient barrier in military populations. Both
societal stigma and self-stigma have been found to be related to whether service members
receive mental health care (Greene-Shortridge et al., 2007). This stigma may also be an
obstacle for disclosure of suicidal intent and risk, especially in populations more likely to
stigmatize mental health problems, though it is important to note that mental health
stigma has yet to be examined as a barrier specifically to disclosure of suicidal intent in
military samples. Even with this in mind, it is still imperative to consider ways of
assessing suicidal risk that do not depend fully on a veteran’s disclosure of their
suicidality.
Previous research notes the importance of warning signs for suicide in risk
assessment, but little work has considered the stability of the temporal relationship
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between them. While it is important to understand what factors affect risk globally, the
relationships between proximal factors need to be better understood to allow for more
targeted and effective risk management. It is also important to consider warning signs
that are less obtrusive and less directly related to mental health stigma. Additionally, it is
important to investigate the stability of warning signs over time, as very little work has
considered the stability of agitation. This thesis, then, focuses on two warning signs of
suicidal behavior: agitation and sleep quality.
Agitation
Definition and Measurement. Agitation is a mental state characterized by mental
anguish, turmoil, and emotional overarousal (Ribeiro et al., 2011) and is a useful
precursor, or warning sign, to suicidal behavior. Agitation can be identified in someone
even when they have a high motivation to conceal their suicidal intentions, as it has little
face validity (Ribeiro et al., 2011). Heightened states of emotional arousal have been
found to predict when individuals move from thoughts of suicide to engaging in suicide
attempts (Nock, Hwang, Sampson, & Kessler, 2009), as it is thought that agitation can
push one to overcome the natural survival instinct that is evolutionarily embedded in
humans (Joiner, 2005; Van Orden et al., 2010). Agitated states often are accompanied by
outward indications or behaviors, including grimacing or hand-wringing, that may allow
for identification without directly asking those in such states. Additionally, agitation is
also characterized by internal components such as emotional turmoil and deep discomfort
in your “gut” (Chu et al., 2015).
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Agitation and its relationship to suicide have only been researched relatively
recently, with studies comprising mostly retrospective chart reviews of suicide decedents.
Up until this point, most of the work investigating agitation has been primarily conducted
in clinical settings, thus the present section reviews mostly clinical literature considering
agitation. In recent work, agitation is often measured in research using the Brief Agitation
Measure (BAM; Ribeiro et al., 2011), which is comprised of three items rated on a 7point Likert-type scale including the items: “I want to crawl out of my skin,” “I feel so
stirred up inside I want to scream,” and “I feel a lot of emotional turmoil in my gut.” In
their process of validating the BAM, Ribeiro and colleagues (2011) found significant
relationships between agitation and other related risk factors and warning signs. In a
sample of undergraduate students, agitation had a strong association with thoughts of
suicide and depressive symptoms, and a moderate association with insomnia severity
(Ribeiro, et al., 2011). When investigated in a clinical sample, agitation was found to be
related to current suicidality and past suicidal behavior. In addition, strong associations
were found between agitation and depressive symptoms, anxiety symptoms, and negative
affect, but exploratory factor analyses indicated discriminant validity between agitation
and negative affect (Ribeiro et al., 2011).
Other cross-sectional work examining agitation in the context of suicidality has
investigated whether there were potential sex differences in the relationship between
agitation and suicide-related behaviors (Bryan et al., 2014). Records of 7,698 clinical
patients who had been to the Mayo Clinic over a 5-year period were analyzed to test if
the relationship between agitation and suicide attempts and ideation was moderated by
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gender. First, results indicated little overlap between agitation and depressive symptoms,
suggesting that these are distinct constructs. Regarding gender, agitation was significantly
related to suicidal ideation for both men and women (Bryan et al., 2014). Support was
also found for gender differences, such that for women no relationship was found
between agitation and suicide attempts, however, a significant positive association was
found for male patients (Bryan et al., 2014). While this work has found gender
differences in this association, it is unclear whether those are a manifestation of the sex
differences in suicide attempt rates and suicide death rates or a different factor.
Predictive Validity of Agitation. The only meta-analysis that has investigated the
relationship between agitation and suicide behaviors found a moderate, positive
association when specifically looking at the outcomes of suicide attempts and death by
suicide (Rogers, Ringer, & Joiner, 2016). Interestingly, this association was not
significantly moderated by gender or age. Additionally, agitation had a stronger
association with death by suicide than with suicide attempts (Rogers et al., 2016),
suggesting it has value as a proximal predictor of suicidal behavior, above predicting
thoughts of suicide. One limitation noted by the authors was that all studies included in
the meta-analysis were cross-sectional, and they indicated the need for more work
investigating how suicide and agitation were associated over time.
One of the methodological challenges to establishing acute correlates of lethal
suicidal behavior is the low base rate of suicide deaths in the population, often resulting
in inadequate power to investigate individuals who have attempted suicide (Kessler et al.,
2005; Van Orden et al., 2010). Some research has addressed this by conducting chart
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reviews and psychological autopsies of suicide decedents, which involves reviewing
suicide decedent’s medical charts and potentially interviewing family and friends
following the decedent’s death by suicide. This work has provided support for an
association between agitation and death by suicide (Busch et al., 2003; Kovasznay et al.,
2004). While there are some methodological limitations to using these methods, chart
reviews provide some of the strongest evidence for factors distinguishing between
individuals who experience suicidal thoughts but do not attempt, and those who go on to
attempt and ultimately die by suicide.
As one example, Busch and colleagues (2003) conducted a chart review of 76
patients who had died by suicide in an attempt to distinguish between acute and chronic
risk factors. In their last communication with their psychiatrist, 78% of patients denied
intention for suicidal behaviors, and 34% of the sample were incorrectly assessed as
having low or no risk of suicide, indicating a need for alternate methods of assessing risk
than directly asking patients (Busch, Fawcett, & Jacobs, 2003). It was also found that
50% of patients demonstrated extreme agitation, as indicated on their charts, thus
demonstrating support for agitation as an acute predictor of suicide attempts.
Additionally, authors note that due to the nature of retrospectively reviewing patient
charts, their estimates of agitation and anxiety may even be underestimates of actual rates
(Busch et al., 2003). In another investigation of individuals who had already died by
suicide, Kovasznay and colleagues (2004) reviewed psychological autopsies of inmates
who had died by suicide. It was also found that the majority (70%) of inmates had some
degree of agitation or anxiety in the period prior to their death, adding more support for
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states of overarousal as acute risk factors for suicide (Kovasznay, Miraglia, Beer, & Way,
2004). Sani and colleagues (2011) also conducted psychological autopsies of a subset of
patients who had died by suicide. Of the 4441 patients who had been hospitalized at an
Italian hospital, 96 of them died by suicide over a period of 35 years (Sani et al., 2011).
Psychomotor agitation was present in 30.2% of patients a week prior to their death, and
relatedly, inner tension was reported in 54.2%, and racing/crowded thoughts were present
in 53.1%.
In sum, there is evidence of the predictive validity of agitation as an acute risk
factor for suicidal ideation and suicidal behavior (Busch et al., 2003; Kovasznay et al.,
2004). In studies that have analyzed charts or other information on those who have died
by suicide, there is much evidence supporting agitation as a preceding factor to a suicide
attempt or death by suicide (Busch et al., 2003; Kovasznay et al., 2004; Sani et al., 2011).
There are many challenges to predicting suicidal behavior accurately and in a timely way,
thus, understanding the warning signs, like agitation, exhibited by individuals who have
completed suicide can shed light not only on what predicts suicidal ideation, but also on
what leads to individuals attempting and completing suicide.
Agitation in military populations. As previously noted, military-connected
individuals have elevated risk of suicidal behaviors (Office of Suicide Prevention, 2018);
thus, Rogers and colleagues (2017) examined sex differences and the main components
of the ITS in a large military sample. While they did find significant differences in
current levels of suicidal ideation, perceived burdensomeness, and thwarted
belongingness, such that men had higher levels than women (Rogers et al., 2017), they
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did not find significant differences in agitation or insomnia symptoms. This contradicts
Bryan and colleagues’ (2014) findings, suggesting military-specific experiences may
have an influence on female service member’s suicide risk. In another study looking at
agitation in a military sample, researchers were interested in the relationship between
agitation and an Army soldier’s acquired capability for suicide, and how these factors
interacted to predict suicidality (Ribeiro et al., 2015). Soldiers were surveyed at an Army
recruiting course (N=1,208), and asked about their current levels of agitation, level of
acquired capability for suicide, thoughts of suicide, and current depressive symptoms.
Agitation was not a significant predictor of thoughts of suicide, as expected. However,
there was a significant interaction between acquired capability for suicide and agitation
predicting suicidal risk, such that those with the highest risk were soldiers with high
levels of agitation and high levels of acquired capability for suicide (Ribeiro et al., 2015).
Results provide support for agitation predicting suicide risk in a cross-sectional study of
military-connected individuals, and that other factors, such as one’s acquired capability
for suicide, may play into the constellation of an individual’s risk.
In one of the few studies to my knowledge to investigate the effects of agitation
over time, Hom and colleagues (2016) investigated the relationship between agitation,
insomnia, and a number of suicide-related factors in a sample of Army recruiter
candidates. Agitation, insomnia symptoms, and hopelessness were found to be significant
predictors of service members having a mental health visit 18 months later, and insomnia
was found to predict depressive symptoms at follow up (Hom et al., 2016). Results
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suggest that agitation may also be an important factor to consider in predicting treatmentseeking behaviors, especially for military-connected individuals.
Sleep Behavior and Suicidality
Sleep Disturbances and Military Populations: Importance and Definitions.
Another acute warning sign that is important to consider is sleep behavior. In military
samples specifically, sleep is an especially important factor to take into consideration, as
the post-deployment and reintegration period may present additional stressors that can
impact veterans’ sleep (Ahern et al., 2015; Bramoweth & Germain, 2013; Demers, 2011).
Some of these include stressors related to family, intimate relationships, work, and
identity (Ahern et al., 2015; Demers, 2011). These can contribute to increased prevalence
of sleep problems, including poorer sleep quality and reduced sleep duration, that are
found in veteran samples (Troxel et al., 2015). With veterans being both at higher risk of
sleep difficulties and of suicide-related behaviors, it is important to consider how sleep
relates to mental health and suicidality, specifically in this high-risk population.
In the suicidality literature, a number of sleep behaviors have been investigated as
potential risk factors. Most work has focused on sleep disturbances, which have been
referred to as a “broad class of symptom variables” (Bernert, Kim, Iwata, & Perlis, 2015,
p.15) including insomnia, poor sleep quality, and nightmares (Bernert et al., 2015). Sleep
quality, or more specifically subjective sleep quality, is one’s overall evaluation about the
quality of their sleep (Harvey et al., 2008). Other work has also included insomnia
symptoms as indicators of poor sleep quality (e.g. Crain et al., 2014). Sleep disturbances,
both as a general measure of sleep, and specific symptoms that comprise sleep
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disturbances (e.g. insomnia and sleep quality) have previously been examined in relation
to suicide risk.
Empirical Support for Sleep Disturbances as Predictor of Suicidality. As
previously noted, sleep problems have been included as warning signs for suicide (Rudd
et al., 2006). A meta-analysis was conducted looking at 18 studies with subjective sleep
variables predicting suicide risk, that also included depression as a control variable
(Bernert et al., 2015). Poor sleep quality, insomnia, and nightmares, were all found to be
significantly related to suicide risk factors, providing empirical support for subjective
sleep disturbances as a risk factor for suicide-related behaviors. It is important to note
that depression is often controlled for in analyses investigating sleep and suicidality, as
depression is “highly intertwined” with both suicidality (Rogers et al., 2018) and sleep
disturbances (Alvaro et al., 2013). However, previous work has noted that while
depression and suicidality are highly related, they are in fact distinct (Rogers et al., 2018).
Other cross-sectional work has considered this relationship in higher risk samples,
including psychiatric outpatients (Bernert et al., 2005) and sleep center patients (Krakow
et al., 2011). In a sample of psychiatric outpatients, the relationship between a number of
sleep variables and suicidal ideation was investigated while also controlling for other
suicide risk factors (Bernert et al., 2005). It was found that insomnia and disturbing
dreams/nightmares significantly predicted suicidal ideation, while controlling for
breathing problems and depression. Results support that sleep behaviors contribute to
suicidality above and beyond their influence on depressive symptoms (Bernert et al.,
2005).
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In a large sample of sleep center patients who were seeking treatment for sleeprelated problems, charts were reviewed to investigate associations between sleep
problems and suicidal ideation (Krakow et al., 2011). Of the 1,584 patients receiving
treatment for sleep problems 13.3% reported experiencing suicidal ideation in the past 2
weeks. Results indicated significant associations between sleep problems and suicidal
ideation, when controlling for levels of depression (Krakow et al., 2011). Specific sleep
variables related to suicidality were overall sleep quality, chronic sleep difficulties, and
daily fatigue. Other related work has examined this association over longer periods of
time. In a study of older adults, with controls matched to a subsample of older adults who
had died by suicide and who were part of a larger study that took place over a 10-year
period, it was investigated whether earlier sleep disturbances would predict risk of
suicide (Bernert et al., 2014). Results indicated that poorer sleep quality at baseline
significantly predicted suicide risk at follow-up 10-years later, while controlling for
depression (Bernert et al., 2014). These results indicate the importance of sleep quality
when evaluating and predicting risk for death by suicide.
Another study aimed to investigate the relationship between sleep disturbances
and suicide in a case-control psychological autopsy study of adult suicide decedents in
Japan (Kodaka et al., 2014). Suicide decedents were matched with controls, and family
members of decedents were interviewed about sociodemographic information, sleep
behaviors, and mental health. In 75.5% of the 52 individuals who had died by suicide,
sleep disturbances were found, yet they were only present in 11% of the controls (Kodaka
et al., 2014). Results also indicated that individuals with sleep disturbances were
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estimated to be at 9.7 times greater suicide risk than individuals without sleep
disturbances, when adjusting for depressive disorders. Additionally, results indicated that
suicide risk was 11.8 times higher for individuals who had been experiencing sleep
disturbances for a year or longer (Kodaka et al., 2014). Results support sleep disturbances
as risk factors for suicide that can be easily identified by clinicians and physicians.
Sleep and Suicidality in Military Populations. This association has also been
demonstrated in military samples. In a chart review of veteran patients seeking treatment
for misusing alcohol, it was found that a substantial portion of the sample (38.5%)
reported experiencing suicidal ideation in the past year (Chakravorty et al., 2014). Poor
sleep quality, presence of psychiatric disorders, PTSD, older age, and financial insecurity
were all significant predictors of suicidal ideation in this sample (Chakravorty et al.,
2014). Additionally, five of the veterans had reported attempting suicide in the past year.
In another chart review, researchers examined medical charts and clinical notes of
423 veterans who had died by suicide and at some point had utilized VA services, and of
those, 90% had utilized VA services in the year prior to their death (Pigeon et al., 2012).
Charts were coded by two reviewers who looked for sleep complaints or disturbances and
presence of psychiatric symptoms. When holding age, region, and psychiatric symptoms
constant, veterans who had sleep disturbances died more quickly following their last visit
to the VA than those without sleep complaints (Pigeon et al., 2012). Authors describe the
importance of assessing suicide risk when veterans seek help for sleep problems, as the
stigma around mental health in the military is known to interfere with treatment seeking
(Britt et al., 2008).
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Agitation and Sleep Examined Together
A small number of studies have considered agitation and sleep in the same
analyses, providing some insight into the relationship between these two phenomena, as
well as their association with suicide-related behaviors. As part of a larger study of
psychiatric outpatients, the associations between various risk factors for suicide were
examined (Rogers & Joiner, 2018). Agitation was positively correlated with insomnia
symptoms, nightmares, and suicidal ideation. Agitation also had moderate positive
correlations with feelings of burdensomeness and thwarted belongingness (Rogers &
Joiner, 2018).
Other cross-sectional work has considered both variables as predictors of thoughts
of suicide. In a study of 937 military personnel, mostly National Guard members,
insomnia symptoms and agitation were investigated as predictors of suicidal ideation
(Fisher et al., 2017). Agitation had moderate positive correlations with insomnia,
depression, and PTSD symptoms. Analyses investigated whether agitation moderated the
relationship between insomnia symptoms and suicidal ideation. It was found that the
interaction was significant, and simple slopes revealed that individuals with the highest
levels of suicidal ideation were those with the highest levels of agitation and insomnia
(Fisher et al., 2017). Additionally, simple slopes indicated that the interaction was only
significant at high levels of agitation, but not at mean or low levels of agitation. Authors
note that results indicate that both agitation and sleep disturbances play important roles in
contributing to suicide risk; however results were based on one time point so the temporal
relationship between these two factors is left unclear (Fisher et al., 2017).
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Few studies have examined how agitation and sleep were predictive over multiple
time points. One study investigated suicide risk factors as predictors of later mental
health visits in a sample of Army recruiters and recruiter candidates (Hom et al., 2016).
Participants completed a survey, then medical records were obtained for the following 18
months. The only significant predictors of mental health visits at follow up were
agitation, insomnia, and hopelessness, while controlling for baseline depression (Hom et
al., 2016). This suggests that sleep difficulties and agitation may be motivators for
military-connected individuals to seek treatment, above the effects of depressive
symptoms. Additionally, while there may be a number of ways agitation and sleep
disturbances have been investigated in the past, future work needs to consider their
association independently and in both potential causal directions.
Gaps in the Literature
Previous work has established an association between agitation and multiple sleep
behaviors (Hom, Chu, et al., 2017; Rogers et al., 2017; Rogers & Joiner, 2018), however,
what has been done so far is limited in a number of ways. To further suicide prevention,
research needs to elucidate how these warning signs interact over time. To the author’s
knowledge, the work that has examined agitation and sleep quality together as warning
signs for suicide has been exclusively cross-sectional, or with both combined into
“overarousal.” Additionally, many samples in the literature were clinical samples (Bryan
et al., 2014; Ribeiro et al., 2011, 2014; Rogers et al., 2016; Rogers & Joiner, 2018), or
college student samples (Cukrowicz et al., 2006; Hom, Hames, et al., 2017; Ribeiro et al.,
2011; Rogers et al., 2016) and it is unclear whether or not results from these studies can
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translate to a non-clinical veteran sample. To better understand acute suicide warning
signs, it is important to look at the stability of these over time in a non-clinical, employed
sample of veterans to get a better idea of these associations in a more representative
veteran sample.
The Present Study
The present study aimed to consider the stability of two warning signs, agitation
and sleep quality, over a three-month period, as well as compare the cross-paths to test if
temporal precedence can be established between the two warning signs. Data collected
from the Study for the Employment Retention of Veterans (SERVe), which included
employed veterans from 35 organizations in the Pacific Northwest was used to
investigate these associations. The present study tested the cross-lagged panel models in
Figures 2 and 3, thus evaluating the stability and temporal precedence of agitation and
sleep quality over a three-month period with the ultimate goal of informing future suicide
prevention efforts.
Little, if any work has directly examined agitation and sleep behaviors in the same
model. With this in mind, directional hypotheses are inappropriate, as it has yet to be
examined if these constructs are stable while controlling for the baseline measure of the
other construct. Thus, research questions were examined instead of hypotheses.
Specifically, I explored the following research questions:
Research Question 1) Is agitation stable over three months? (path a)
Research Question 2) Is sleep quality stable over three months? (path b)
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Research Question 3) Does baseline agitation predict sleep quality at follow-up?
(path c)
Research Question 4) Does baseline sleep quality predict agitation at follow-up?
(path d)
Research Question 5) How do these cross-paths compare in magnitude? (paths c
and d)
Research Question 6) Is there a possibility for a bidirectional relationship?
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Method
Participants and Procedures
Participants (N = 497) were recruited from 35 organizations across Oregon and
Southwest Washington, USA to participate in the Study for the Employment Retention of
Veterans (SERVe; Hammer, Wan, Brockwood, Mohr, & Carlson, 2017). The SERVe
project was a Randomized Control Trial (RCT) funded by the Department of Defense
that evaluated the effectiveness of a veteran-supportive supervisor training that aimed to
train supervisors to better support their veteran employees as they transition to the
civilian workforce (VSST; Hammer, Wan, Brockwood, Bodner, & Mohr, 2019). All
participants were currently employed and working at least 20 hours a week. Participants
were required to have served in any branch of the US military after 9/11. Veterans
completed a baseline survey then a follow-up survey 3 months later, after the
implementation of the intervention. All measures were included on both surveys, which
were completed online via Qualtrics©2013 (Provo, Utah).
The average age of veterans in the study was 38.4 years (SD = 9.1), and 88.5% of
the sample was male. Most of the participants were married (82%), white (86%), and had
on average one child (M = 1.17, SD = 1.23). Most of the participants were separated
active duty (47.7%) or separated from National Guard or Reserves (34.7%), but a smaller
portion were still active in the National Guard or Reserves (17.6%). Additionally,
veterans had been separated from the military and average of 6.20 years (SD = 3.51), and
most had deployed at least once (87.9%).
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Measures
Demographics and Covariates. Participants reported their age, gender, and
marital status. Participants also reported their race and ethnicity, educational attainment,
number of children, and other related military-specific demographics, such as branch and
number of deployments, which will be probed as potential covariates (see Appendix A
for items). As this is part of a larger intervention study, intervention condition was taken
into account in analyses, as described in the analysis plan below.
Agitation. The Brief Agitation Measure (BAM; Ribeiro et al., 2011) was used to
measure self-reported agitation in the last week. This 3-item measure included the items
“I want to crawl out of my skin,” “I feel so stirred up inside I want to scream,” and “I feel
a lot of emotional turmoil in my gut.” These items were rated on a 7-point Likert scale
ranging from 1 (Not True At All) to 7 (Certainly True). Scores were summed from the
three items such that possible scores ranged from 1 to 21, with higher scores indicating
greater agitation. The baseline measure had an alpha of .89, and the 3-month measure had
an alpha of .91, indicating good internal reliability. Ribeiro and colleagues (2011)
investigated the validity of BAM, which was presented in the introduction of this thesis.
Sleep Quality. Selected items from the Pittsburg Sleep Quality Index (PSQI;
Buysse, D.J., Reynolds, C.F., Monk, T.H., Berman, S.R., & Kupfer, 1998) were used to
assess sleep quality. Participants responded on a 4-point Likert-type scale ranging from 1
(Very Bad) to 4 (Very Good) to the items from the PSQI. Subjective sleep quality was
measured using one item, “During the PAST 30 DAYS, how would you rate your sleep
quality overall?” Additionally, insomnia symptoms was used as an indication of more
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specific aspects of sleep quality with two items from the PSQI (Buysse et al., 1998). An
average of the items “During the PAST 30 DAYS, how often could you not get to sleep
within 30 minutes?” and “During the PAST 30 DAYS, how often did you wake in the
middle of the night or early morning?” have been used as an indicator of insomnia
symptoms in previous work (Brossoit et al., 2018; Crain et al., 2014), which inform
additional aspects of sleep quality than the overall sleep quality item.
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Data Analysis
Analysis Plan
First, preliminary analyses were conducted, including those related to missing
data, distributional assumptions and diagnostics, and descriptive statistics. Then, in order
to investigate the research questions presented here, cross-lagged panel models were
utilized. Cross-lagged panel models are typically used to evaluate if there is temporal
precedence, and potentially causality, when working with non-experimental designs and
panel survey data (Kenny, 2005; Kenny & Harackiewicz, 1979; Newsom, 2016). The
main focus of this analysis is the comparison of the standardized cross-lags to evaluate
the strength of prediction in helping to determine causality (Kenny & Harackiewicz,
1979), which in this case allows for a test of this between agitation and sleep quality.
The cross-lagged panel model has two assumptions that need to be met in order to
make appropriate conclusions from the model (Kenny, 1975; Kenny & Harackiewicz,
1979): synchronicity and stationarity. Stationarity assumes that your variables for the
same wave were measured at the same time, e.g. baseline measures were both collected
from the same baseline survey. The survey design of the present study meets this
assumption, as both baseline measures were collected at the same time, as were the
follow-up measures. The second assumption, synchronicity, assumes that the magnitude
and direction of the associations and causal influences to each variable are stable over
time (Kenny, 1975; Kenny & Harackiewicz, 1979). This also assumes that reliability of
measures is consistent across waves, or the comparison of cross-paths may be biased
(Kenny, 1975). When the assumptions of synchronicity and stationarity are met, and one
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cross-lag is significantly greater than the other, then one can conclude the comparison of
the cross-lags do in fact indicate the existence of a “time-lagged causal effect” (Kenny,
1975). However, if the assumptions are met but both cross-lags are of similar magnitude,
then one can conclude the variables in the model have a spurious relationship (Kenny,
1975; Kenny & Harackiewicz, 1979).
The models tested (see Figures 2 and 3 for conceptual models, Figures 4 and 5 for
results) used path analysis structural equation modeling in Mplus (Muthén & Muthén,
2019). Because data was collected as part of a larger intervention study, it was important
to take into account the possible effects of the intervention in the analyses proposed. In
order to account for these intervention effects, which occurred between the first and
second wave of data collection, standardized residuals were computed in SPSS and used
in analyses in Mplus. In order to compute these, simple regression models were
computed with each key variable predicted by the intervention condition, and the
residuals were saved out as new variables. This allowed for the variables to be
standardized when entered into the model, allowing for comparison of cross-lags, as well
as remove the variability due to the intervention condition.
Sleep quality and insomnia symptoms were tested separately in cross-lagged
panel models with agitation. The base cross-lagged panel model is just identified, as it
has zero degrees of freedom with observed variables and only two waves, so information
about model fit is not available for the models being tested. First, the stability of each
construct is considered with the pathways between the baseline and follow-up measures
of the same construct (paths a and b, research questions 1 and 2). Then, standardized
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cross-lagged effects are compared (paths c and d, research question 5) to allow for a
comparison in the strength of effect of cross-paths which indicate the potential for
causality of one variable over the other.
Preliminary Analyses
Missing Data: Sleep Quality and Insomnia: One potential concern for the
present analyses is that participants who were experiencing poorer sleep quality at
baseline may have dropped out of the study before the 3-month follow-up. A dummy
variable was created to distinguish those who did or did not complete the 3-month sleep
items (all of those missing 3-month sleep quality were also missing the two 3-month
insomnia symptom items). A series of logistic regressions were computed to test if any
demographic or main study variables predicted if participants did or did not complete the
3-month sleep items. Missing sleep items was predicted significantly by age, military
rank, and length in the military, and when testing these predictors in the same model,
only age remained significant. Other variables were also tested and were not found to be
significant predictors of completing 3-month sleep items, including: BAM, sleep quality,
insomnia symptoms, PTSD, combat exposure, hazardous drinking, number of children,
number of dependent children, military branch, gender, education, race, and intervention
condition. Additionally, differences in those who did or did not complete the 3-month
sleep items were also compared in a series of t-tests. Those who did or did not complete
the 3-month sleep items did not significantly differ on sleep quality, insomnia symptoms,
or BAM (p’s > .05).
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Missing Data: BAM. Similarly, another concern for the present analyses is that
participants who were experiencing higher levels of agitation baseline may have dropped
out of the study before the 3-month follow-up. Missingness and missingness mechanisms
were examined for agitation by creating a dummy variable coded for those who had
either completed or did not complete the 3-month BAM. In an additional series of logistic
regressions, demographics and main study variables were tested as predictors of missing
the 3-month BAM. BAM missingness at 3 months was predicted by age and length of
service in the military, which when entered into the same model, only age was a
significant predictor. Additional variables were tested and were not significant predictors
of missing the 3-month BAM, including: PTSD, hazardous drinking, marital status,
number of children, number of dependent children, military branch, number of
deployments, combat exposure, gender, education, race, sleep quality, insomnia, or
intervention condition.
Unfortunately, missingness of BAM was predicted by BAM baseline scores,
indicating that there is an association between levels of agitation and whether or not
participants completed the 3-month BAM. In order to further investigate BAM
missingness, a t-test was computed to test if there were significant differences on baseline
values of BAM for those who completed the baseline and 3-month BAM and those who
only completed the baseline BAM. On average, those who did not complete the 3-month
BAM had higher levels of agitation at baseline, M = 7.91, SD = 5.47, than those who
completed both the baseline and 3-month BAM, M = 6.62, SD = 4.61. This difference
was significant, t(492) = 2.22, p < .05, 95% CI[.15, 2.44]. This indicates that those who
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were lost to follow up were more agitated than those who continued on in the study.
Additional t-tests were computed to investigate if these groups of participants
significantly differed in their levels of sleep quality and insomnia symptoms, and it was
found that they did not significantly differ on their levels of sleep quality or insomnia (p’s
> .05).
Distributional Assumptions and Diagnostics. In order to investigate the
distributions of main study variables, histograms and boxplots were created. After initial
examination, baseline levels of sleep quality appear to be normally distributed, baseline
insomnia symptoms have a slight negative skew, and baseline BAM was the most
skewed. After computing descriptive statistics, sleep quality has a skew of -.14 (SE = .11)
and kurtosis value of -.23 (SE = .22), insomnia symptoms have a skew of -.48 (SE = .11)
and kurtosis value of -.43 (SE = .22), and lastly, BAM had a skew value of 1.31 (SE =
.11) and kurtosis value of .82 (SE = .22). Curran, West, and Finch (1996) recommend
using robust estimators when skew is greater than 2 and kurtosis is greater than 7, as none
of these values surpass these cutoffs, regular maximum likelihood estimation was used.
Additionally, boxplots indicated that BAM may have potential outliers (those who
report the highest levels of agitation, or those who scored 19, 20, or 21 on the BAM). In
order to compute values to test for outliers, simple regression analyses were computed
and standardized residuals, mahalanobis distance, and cook’s distance were saved out for
four models: 1) baseline agitation and sleep quality predicting 3-month agitation, 2)
baseline agitation and sleep quality predicting 3-month sleep quality, 3) baseline agitation
and insomnia predicting 3-month agitation, and 4) baseline agitation and insomnia
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predicting 3-month insomnia. Together, these four models comprise the same paths being
tested in the main cross-lagged models and allow for outliers to be investigated for each
path. Standardized residuals were plotted against standardized predicted values and
scatterplots were then computed to investigate linearity of associations. Upon inspection,
all scatterplots appeared to meet the assumption of linearity. For each of the four models,
mahalanobis distances ranges from .01 to 14.97, and cook’s distance ranged from 0 to
.23. The data were examined to investigate the BAM scores of those with the greatest
mahalanobis distance and cook’s distance values. The participants who had the greatest
mahalanobis distance and cook’s distance were those who indicated high BAM scores at
baseline or follow-up, ranging from 18 to 21, but there did not appear to be a relationship
with outliers and sleep variables. Additionally, the boxplot of BAM suggested that the
same participants’ BAM scores were outliers. As agitation is the main focus on the
analyses, these participants with the greater levels of agitation, potential outliers, were
retained in the dataset to capture the full range of responses to the agitation scale.
Descriptive Statistics. Means, standard deviations, and correlations of main study
variables and demographics are displayed in Table 1. Means were also compared to other
samples that have used the BAM (Ribeiro et al., 2011) with the same ratings and scoring
to better understand the risk of the current sample relative to both military and civilian
samples (see Table 2). Compared to other studies using active duty samples who had
means that ranged from 4.18 to 4.37, and standard deviations ranging from 2.50 to 2.56,
our sample has higher means and greater variation, but we are unable to test if these
differences are significant. Additionally, our sample has relatively similar mean agitation
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and variability compared to samples of both undergraduates (means ranging from 5.71 to
6.38, standard deviations ranging from 3.67 to 4.81) and a sample of psychiatric
outpatients (M = 5.77, SD = 4.70). This comparison of means suggests some veterans
may be more agitated than their active duty counterparts, but may have similar levels of
agitation of undergraduates and civilian clinical samples, however these are merely
comparisons and not significance tests.
Bivariate correlations were computed to probe the associations between the main
study variables (see Table 1). Variables were correlated as expected, with higher levels of
agitation being associated with poorer sleep quality and more frequent insomnia
symptoms at baseline and 3-month. Frequency tables were also computed and indicated
that at both waves of data collection responses included all possible values of the BAM,
ranging up to 21 at both waves. In fact, at baseline 11 participants indicated the highest
rating of agitation (a score of 21). While there are no diagnostic cutoffs for agitation, it is
still important to note that there were participants who indicated concerning levels of
agitation at both waves, even with the majority of participants indicating low risk.
As participants were recruited from 35 different organizations, there is a potential
for clustering. Previous work has indicated that clustering of groups can bias standard
errors if ignored (Barcikowski, 1981). In order to investigate the potential effects of
clustering by organization, intraclass correlation coefficients (ICC) were computed for
the main study variables. The ICC for agitation was .025, was 0 for sleep quality, and was
.02 for insomnia symptoms. Consistent with current organizational research strategies,
analyses clustered by organization is not necessary when the ICCs are this small (e.g.,
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Lee, McHale, Crouter, Kelly, Buxton. & Almeida, 2017). The ICC values calculated here
are low, thus multilevel approaches were not used in these analyses.

AGITATION AND SLEEP DISTURBANCES

32

Results
Investigation of Specific Research Questions: Cross-Lagged Panel Model
Two models were tested, one testing the temporal precedence of agitation and
sleep quality, the other testing the temporal precedence of insomnia symptoms and
agitation. For both models tested, full information maximum likelihood estimation was
used in Mplus version 8 (Muthén & Muthén, 2019). See Tables 3 and 4 and Figures 4 and
5 for full results of both models.
Research Question 1: Is agitation stable over three months? In order to assess if
agitation is stable over 3 months, the pathway between baseline agitation and 3-month
agitation was considered (path a on Figures 2 and 3). In both models, baseline agitation
was positively associated with 3-month agitation, suggesting that agitation is stable over
the 3-month period, even when holding baseline sleep quality constant. Agitation was
stable in both the model with sleep quality,  *= .708, SE = .039, p < .001, and the
model with insomnia symptoms,  *= .725, SE = .037, p < .001. This suggests that
agitation is stable over a 3-month period while controlling for levels of sleep quality and
insomnia symptoms, such that those who are more agitated at baseline are more likely to
be more agitated at follow-up.
Research Question 2: Is sleep quality stable over three months? In order to
investigate the stability of sleep quality over three months, the path between baseline
sleep quality and 3-month sleep quality was examined (path b from Figure 2), as was the
path between baseline insomnia symptoms and 3-month insomnia symptoms (path b from
Figure 3). While holding baseline agitation constant, both sleep quality,  *= .532, SE =

AGITATION AND SLEEP DISTURBANCES

33

.044, p < .001, and insomnia symptoms,  *= .572, SE = .040, p < .001, were stable over
3 months. This suggests that experiences of poor sleep seem to endure over a three-month
period.
Research Question 3: Does baseline agitation predict sleep quality at follow-up?
In order to investigate the relationship between baseline agitation and follow-up sleep
quality, the results of path c from Figures 2 and 3 are examined. Agitation was
significantly predictive of 3-month sleep quality, even when holding baseline sleep
quality constant,  *= -0.159, SE = .045, p < .001. Additionally, the same pattern of
results was also found for insomnia symptoms, such that agitation was positively
associated with 3-month insomnia symptoms, even above the effects of baseline insomnia
symptoms,  *= .169, SE = .041, p < .001. These findings indicate that greater agitation
at baseline was associated with poorer sleep quality and greater insomnia symptoms 3
months later.
Research Question 4: Does baseline sleep quality predict agitation at follow-up?
In order to test if baseline sleep quality and insomnia predicted follow-up agitation, while
controlling for baseline sleep quality, path d from Figures 2 and 3 was examined. Sleep
quality negatively predicted 3-month agitation1,  *= -.082, SE = .038, p < .05, such that
those with greater sleep quality reported lower agitation at follow-up, while controlling
for baseline levels of agitation. In contrast with the sleep quality model, insomnia
symptoms at baseline were not significantly related to 3-month agitation, while

1

These models were also tested using robust standard errors using the mlr estimator in Mplus. When
testing this model with robust estimation, the cross-path between baseline sleep quality and 3-month
agitation was no longer significant, but no other results changed. When the insomnia symptoms model was
tested with robust estimation, the pattern of results did not change.
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controlling for baseline agitation,  *= .056, SE = .036, p = n.s. This suggests that
insomnia symptoms may function differently than overall sleep quality and are important
to consider on their own.
Research Question 5: How do these cross-paths compare in magnitude? In order
to investigate this research question, it is necessary to compare the size of the
associations between the standardized cross paths, paths c and d from Figures 2 and 3.
For the sleep quality model, the path between baseline agitation and 3-month sleep
quality was larger in magnitude ( *= -0.159, SE = .045, p < .001) than the path between
baseline sleep quality and 3-month agitation ( *= -.082, SE = .038, p < .05). This
suggests that agitation temporally precedes sleep quality, as these associations are found
while controlling for the baseline levels of both agitation and sleep quality. Adding
further support, when the sleep quality model was tested using robust estimation the path
between baseline sleep quality and 3-month agitation was no longer significant. With
robust estimation, all of the other paths remained significant. This suggests that even with
a more conservative analysis, agitation temporally precedes sleep quality, but sleep
quality does not temporally precede agitation.
For the insomnia symptoms model, the comparison between cross-paths is more
straightforward as the path between baseline agitation and 3-month insomnia symptoms
was significant and positive ( *= .169, SE = .041, p < .001), whereas the path between
baseline insomnia symptoms and 3-month agitation was not significant ( *= .056, SE =
.036, p = n.s.). This indicates that agitation appears to precede insomnia symptoms, and
that feelings of agitation may be contributing to poorer sleep, specifically an increase in
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insomnia symptoms. Findings from both of these models support the notion that feelings
of agitation are more strongly related to subsequent sleep quality, compared to the
association between sleep quality and subsequent agitation.
Research Question 6: Is there a possibility for a bidirectional relationship?
Results of the previous research question help inform the present question and suggest
that the associations between agitation and sleep behavior are not bidirectional. If
agitation and sleep quality had a bidirectional association, then it would be expected that
both cross-paths would be significant. In the insomnia symptoms model, baseline
agitation does not significantly predict 3-month insomnia symptoms ( *= .056, SE =
.036, p = n.s.), which suggests that the association between agitation and insomnia
symptoms specifically is not bidirectional, as only the cross-path between agitation and
3-month insomnia symptoms was significant ( *= .169, SE = .041, p < .001). In the
model with sleep quality, there is a chance the associations may be bidirectional, as in the
model using regular maximum likelihood estimation, both cross-paths were significant
(see Table 3 and Figure 4). However, the association between baseline sleep quality and
3-month agitation was no longer significant when using robust estimation. These findings
provide evidence that agitation has temporal precedence over sleep quality and insomnia
symptoms, but additional work needs to be done to evaluate the possibility for a
bidirectional association.
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Discussion
When veterans separate from the military, they experience increased stressors related
to their family life, intimate relationships, work, and identity (Ahern et al., 2015; Demers,
2011). These stressors may help explain why veterans are not only at higher risk for
suicide than their civilian counterparts (Office of Mental Health and Suicide Prevention,
2018), but also experience a greater prevalence of sleep problems (Troxel et al., 2015).
The present thesis examined the stability and temporal associations between two suicide
warning factors: agitation and sleep quality. These factors have previously been identified
as acute warning signs for suicide (e.g. Rudd et al., 2006), but their stability and temporal
associations have yet to be examined. Up until this point, little, if any work has examined
these warning signs in the same model, thus the results of the present thesis are especially
illuminating as they provide evidence for the stability of both agitation and sleep
disturbances over a 3-month period in a military sample. These findings have noteworthy
implications for suicide prevention strategies with veterans.
Stability of Agitation and Sleep Disturbances
Findings of the present thesis provide support for the stability of both agitation
and sleep disturbances, specifically perceived sleep quality and insomnia symptoms. In
both cross-lagged panel models tested, baseline agitation was positively associated with
3-month agitation, while controlling for baseline sleep. Additionally, sleep quality was
stable when accounting for agitation, and in a separate model, insomnia symptoms were
also stable while holding baseline agitation constant. These results suggest that if a
veteran is experiencing high levels of agitation, they are likely to continue to report high
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agitation levels three months later. This has important implications for intervention, as
this supports the persistence of these emotional states like agitation over a three-month
period. Additionally, if agitation is stable over longer periods of time, this may suggest
agitation may only function as an acute warning sign in the presence of other factors that
were not included in the present model. Future work should investigate if agitation is
stable over longer periods of time in order to better inform intervention and prevention.
These findings have potential implications for suicide prevention and
intervention. Agitation is considered an acute warning sign (Rudd et al., 2006), as it is
thought to be part of the constellation of factors that predict engagement in suiciderelated behavior. With that in mind, it is especially interesting that our evidence suggests
there is stability over a 3-month period. Agitation may be used as an early step to assess
risk without the need to explicitly mention suicide, as is typical of suicide risk
assessment. If agitation is stable over a 3-month period, that also suggests that there is at
least a 3-month window of time to identify at-risk individuals and intervene.
Additionally, unrelated to suicide risk, agitation on its own is not a pleasant state
in which to be, especially for a 3-month duration, or potentially longer. If agitation
persists for this amount of time, and as the findings of the present study indicate it is
related to poorer sleep and greater incidence of insomnia symptoms, there may be other
downstream effects that could be detrimental to one’s health and well-being in addition to
the experience of agitation itself. While agitation is prevalent in individuals who have
died by suicide in the period preceding their death (e.g. Busch et al., 2003), less work has
examined other potential outcomes of agitation, so it is unclear what else agitation may
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lead to. Previous cross-sectional work has found associations between agitation and
suicidal ideation, feelings of burdensomeness, and thwarted belongingness (Rogers &
Joiner, 2018). Other work has found associations between agitation, depression, and
PTSD symptoms (Fisher et al., 2017). Additionally, agitation was found to be predictive
of mental health visits (Hom et al., 2016). Building upon the previous that has
investigated agitation, the evidence of the present study suggests sleep disturbances may
be an outcome of agitation. Sleep disturbances have been shown to be related to
hypertension (Gottlieb et al., 2006), diabetes (Resnick et al., 2003), and mortality risk in
older adults (Dew et al., 2003). Poor sleep for a long period of time has the potential to
reduce social functioning, and in addition, poor sleep has been demonstrated to be
associated with loneliness (Cacioppo et al., 2002), which could potentially exacerbate
suicide risk according to the ITS (Joiner, 2005; Van Orden et al., 2010). The stability of
both sleep disturbances and agitation and important to consider, as well as the
downstream effects of prolonged agitation and poor sleep.
Comparison of Over Time Associations Between Agitation and Sleep
The main focus of a cross-lagged panel analysis is on the comparison of the crosspaths, or path c and d in Figures 2 and 3. In the present analysis, findings indicated that
agitation temporally precedes sleep quality. Specifically, there was support for the
temporal association between baseline agitation and 3-month sleep quality and between
baseline agitation and 3-month insomnia symptoms. At the same time, there was far less
support for the association between baseline sleep quality and 3-month agitation, and the
path between insomnia symptoms and 3-month agitation was not significant. Comparison
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of the magnitude of these paths, as well as their significance, provides support for the
temporal precedence of agitation occurring before subsequent reduced sleep quality and
increased insomnia symptoms. The results of the insomnia symptoms model allow us to
conclude that agitation temporally precedes insomnia symptoms, as one cross-path was
significant while the other was not, which helps elucidate the nature of the agitation-sleep
association. In the sleep quality model, the path between baseline sleep quality and 3month agitation was significant, but smaller in magnitude when using regular maximum
likelihood estimation. The significance of that path changed when using robust
estimation, however, indicating that with more conservative standard errors this path is of
smaller magnitude than that of the cross-path between baseline agitation and 3-month
sleep quality.
These findings are important as they do not provide evidence for a bidirectional
association, or feedback cycle between experiences of agitation and poor sleep. This
suggests it is possible the cause of the agitation is not poor sleep, but likely more related
to one’s mental health and suicidality. The ITS (Joiner, 2005; Van Orden et al., 2010)
suggests that a number of factors interact to predict suicide risk, including factors
specifically related to social relationships. It is possible that social factors, like feelings of
burdensomeness or thwarted belongingness could possibly be related to both agitation
levels and quality of sleep. It is important to consider not only one warning sign on its
own but consider them in the context of the constellation of warning signs that could be
present. Future work should consider other factors that could amplify the effects of
agitation, like social withdrawal. The findings of the present thesis also provide some
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evidence for the validity of agitation, specifically the BAM (Ribeiro et al., 2011), as it is
clearly distinct from physical health related emotional responses. Additionally, this
provides evidence for one of the potential outcomes of experiencing agitation: poorer
sleep health. This has important implications for mental health providers, as it is likely
that their more agitated patients are also experiencing a reduction in sleep quality. It is
important to note that our sample was not a clinical sample, so more work should be done
considering the outcomes of agitation in high risk clinical samples.
Possibility of Bidirectionality
While the present findings do not provide support for a bidirectional association
between agitation and sleep quality (agitation appears to temporally precede sleep
quality, not the other way around), that does not necessarily mean they do not have some
amount of feedback to each other as people do not experience life in a vacuum. Previous
work has found bidirectional associations between sleep disturbances and both depression
and anxiety (Alvaro et al., 2013) thus it appears that agitation may be distinct from
anxiety and depression, although still related. It is important for future work to continue
considering the unique role agitation plays in affecting sleep and other health behaviors.
It is also possible that this association could be bidirectional on a daily level, as opposed
to over a three-month span, as it is more likely your sleep will be impacted by your
emotions when they are more temporally proximal. These findings suggest that the period
of time examined is especially important to consider, and future work should look both at
daily associations, as well as spans of time longer than three months.
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Implications
The findings of the present study have important implications for suicide
prevention and improving sleep health of veterans. One of the strengths of utilizing a
more discreet risk assessment for veterans, such as the BAM (Ribeiro et al., 2011), is
being able to investigate risk without triggering stigma related to mental health care.
Mental health stigma is an especially salient obstacle for veterans seeking help for mental
health problems (Greene-Shortridge et al., 2007). Many military-connected individuals
are far less likely to seek help for a mental health problem than they are a physical health
problem (Britt, 2000), and research supports stigma as a barrier to help seeking in
military populations (Greene-Shortridge et al., 2007). For example, one study of Army
combat soldiers found that of those who screened positively for a mental disorder, only
23 to 40 percent actually sought out care for that disorder (Hoge et al., 2004).
Additionally, those with mental disorders also reported greater concern about
stigmatization around mental health and seeking mental health care (Hoge et al., 2004).
With this in mind, an approach to assessing suicide risk in military-connected individuals
that can avoid the stigma of seeking help for mental health problems could potentially
target individuals who would not otherwise seek care.
As evidence suggests agitation temporally precedes sleep disturbances, one
potential implication of this finding is that if a veteran seeks help for sleep problems, one
possible reason for those is agitation or their underlying mental health. One possible
strategy that follows from this association is that the BAM can be administered as a
discreet way of assessing suicide risk such that those who may otherwise go under the
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radar can receive the help they need. One previous study of general practitioners found
that while providers may be aware of general risk factors, they are less knowledgeable
about acute warning signs (Michail et al., 2017). If medical doctors can be more informed
about the connections between warning signs, such as sleep health and suicide risk, then
there is a potential for more high-risk individuals to be identified and given the care and
resources they need. Medical professionals who are more knowledgeable about suicide
also report more positive attitudes towards suicide, and greater confidence in how to
handle working with suicidal patients (Boukouvalas et al., 2019). We also know that
suicide decedents generally have low rates of disclosure of suicidal intent (Choi et al.,
2017), but when they do disclose, they are most accurate when they disclose to their
medical provider (Hom et al., 2017). Previous work has suggested that health care staff
that have received some kind of suicide prevention gatekeeper training (e.g. ASIST,
QPR) report greater knowledge and confidence working with suicidal patients (Silva et
al., 2016). Unfortunately, other work has also indicated that most participants (52.9%) in
a large study of professionals working in behavioral health care had not received suicide
prevention or assessment training (Silva et al., 2016). On a more positive note, however,
medical professionals are likely to be open to receiving training regarding suicide risk, as
one study of general practitioners found that the majority of their sample indicated
interest in receiving suicide prevention training (Michail et al., 2017). Medical providers
could play an important role in suicide prevention for these reasons, thus it is especially
important for them to receive more training on the recognition of warning signs for
suicide.
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These findings also have implications for medical professionals and other
individuals who work with veterans specifically. Previous work has indicated that
veterans with sleep disturbances are at higher risk for suicide (Pigeon et al., 2012). Thus,
it is crucial that those who interact with veterans take sleep complaints seriously and
understand the implications for suicide risk. Those who work with veterans and militaryconnected individuals can note when sleep disturbances arise and use them as an
opportunity to check-in with the veteran about the state of their mental health, their
thoughts of death, access to lethal means such as firearms, and an opportunity to provide
extra support and connect them to resources. It is important to do so while also being
sensitive to the stigma they may have associated with mental illness that has been shown
to be a barrier to veterans seeking care (Greene-Shortridge et al., 2007). Addressing
mental health stigma is an important component of preventing suicide for veterans
specifically. It is also possible that traditional methods of trying to treat sleep problems
(e.g. improving sleep hygiene, prescribing sleep medications) may not adequately address
the underlying problem, which could be related to one’s underlying mental health
challenges. Primary care providers working with veterans can benefit from considering
the number of potential causes of sleep problems that relate to social and emotional
functioning, as merely prescribing a medication and moving on may divert veterans from
their pathway of care that would lead to their mental health being addressed.
Findings of the present thesis also have implications for clinical psychologists and
mental health practitioners, as it is likely the patients they are seeing who are
experiencing mental health challenges may also be experiencing poor sleep quality.
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Previous work has also indicated that levels of agitation were predictive of subsequent
mental health care visits in a sample of Army recruiter and recruiter candidates (Hom et
al., 2016). Because the results of the present study indicate that agitation is predictive of
sleep quality and insomnia symptoms, mental health care providers can include assistance
with health behaviors like sleep into their plan of care. It is important for mental health
practitioners to consider the interplay between one’s physical and mental health.
Additionally, these findings have implications for interventions, both those related
to sleep and suicide, as this pattern of results indicates an intervention to improve sleep
would not have an impact on agitation. However, the efficacy of one’s sleep intervention
may depend on the mental health issues held by those the intervention is targeting. In
terms of suicide preventions, this provides some information around the stability of
agitation, indicating that there is likely to be a window of opportunity for at least a few
months to intervene on agitated individuals. Additionally, this study has implications for
supervisor interventions, like SERVe, such that supervisors of veterans can be better
educated about suicide warning signs and the interplay between them. Supervisors may
be able to better support their veteran employees if they have a better understanding of
their suicide risk, and of common warning signs and risk factors.
Limitations
The present study is not without limitations. When utilizing a cross-lagged approach
to investigating temporal associations, one possible problem is having the incorrect
amount of time between the baseline and follow-up data collections. It is possible that the
lag between baseline and follow-up was incorrect and the cross-lagged estimates may
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have been biased by this (Newsom, 2016). The effects of poor sleep may be better
measured at shorter intervals than three months, perhaps at a daily or weekly level. It is
possible that at shorter intervals there is a bidirectional relationship, but that agitation is
the driver over longer periods of time, like the three-month interval examined in the
present study. Previous research investigating the effects of life events on subjective
well-being (SWB) found that individuals return to their baseline SWB within three
months (Suh, Diener, & Fujita, 1996), thus it is possible the lag in the proposed analyses
was appropriate. Future work can consider investigating these associations over different
periods of time to provide support for stability over various periods of time.
Additionally, participants who dropped out after the baseline data collection had
significantly greater levels of agitation than those who remained in the study for followup. It is possible that the results may have been impacted by a restricted range in the
follow-up, as those who were of greater risk were more likely to have a missing followup score. The follow-up BAM scores did have the same range as the baseline, but it is
important to interpret results with this in mind, as it is likely levels of agitation were
related to missingness. It is also possible that the participants who dropped out of the
study may have had less stable agitation levels over time, which suggests that our
estimate of stability for agitation may be overinflated, as individuals with more stable
levels of agitation were potentially overrepresented in this sample, thus the stability of
agitation should be interpreted with this limitation in mind as well. Furthermore, another
limitation is the use of agitation as an indicator of suicide risk. Although there is
empirical support for the use of BAM for this purpose (Ribeiro et al., 2011), it is also
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possible that individuals could report being agitated for other reasons than suicidality as
the base rate for suicide is low in the population (Kessler et al., 2005). In our larger study
we did not directly measure suicidality or suicidal ideation, so we are unable to know the
exact level of suicide risk of our participants at the time of data collection. That being
said, agitation is still an important aspect of suicidality to study on its own.
Finally, the sample being used is a majority male sample, which may reflect the
overall gender breakdown of U.S. Veterans (Department of Defense, 2017), but makes it
difficult to examine the effects of gender in the present analyses. Female veterans also
have especially high rates of suicide compared to their civilian counterparts (Office of
Suicide Prevention, 2016). For example, in 2014 the Office of Suicide Prevention at the
VA reported that male veterans had a 19 percent higher rate of suicide than male civilians
while female veterans had a 250 percent higher rate than their civilian counterparts.
Although women may make up a smaller portion of U.S. veterans, it is especially
important that future research focuses on the effects gender might play in veteran suicide
risk.
Future Directions
In order to best inform prevention and future interventions, it is important to consider
the association between agitation and sleep while also examining additional mediators
and moderators. An important next step in the research investigating agitation is better
understanding the influence of other relevant social factors as suggested by the ITS
(Joiner, 2005; Van Orden et al., 2010). Social relationships have also been associated
with sleep quality (Kent et al., 2015), thus the association between these is especially
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important to consider in a social context. Some social factors may serve as protective
factors and may buffer the association between agitation and sleep quality. Social support
has been associated with lower suicide risk in previous work with veterans (Pietrzak et
al., 2010) and may potentially moderate the association between agitation and sleep
quality, and is important to consider in future work. The ITS (Joiner, 2005; Van Orden et
al., 2010) proposes that part of what allows individuals to overcome their fear of death
are states of high arousal, like agitation. It is important, then, for future research to
include aspects of acquired capability for suicide, including one’s fearlessness about
death, to better understand the specific association between agitation and capability for
suicide.
There may be potential mechanisms that are linking agitation to subsequent poor
sleep quality, such as a reduction in sleep hygiene, that are important for future work to
consider, in addition to other mechanisms by which agitation may be related to health
behavior changes, that could potentially have negative downstream effects on one’s
physical health. Additionally, future work can consider other military-related factors that
have been shown to be related to suicide risk for veterans such as number of deployments
and combat exposure (Selby et al., 2010) and how they relate to sleep quality and
agitation. We know veterans experience greater sleep problems than their civilian
counterparts (Troxel et al., 2015), thus it is important to understand the factors that may
confer this greater incidence of sleep disturbances in addition to suicide.
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Conclusion
Veteran suicide rates are 1.5 times higher than that of their civilian counterparts,
while controlling for age and gender (Office of Mental Health and Suicide Prevention,
2018). Research has focused on better understanding chronic risk factors, but less work
has focused on acute risk factors or warning signs. Additionally, veterans also have a
greater degree of sleep disturbances (Troxel et al., 2015) and it is important for work to
consider the possibility of agitation or suicide-related factors as potential contributors to
the greater prevalence of sleep disturbances in veterans. This thesis specifically tested the
stability and temporal associations between two suicide warning signs: agitation and
sleep disturbances using two cross-lagged panel models. Firstly, results suggest that
agitation and sleep disturbances were stable over three months. Additionally, results
indicated that the association between baseline agitation and 3-month sleep quality was
stronger in magnitude than the association between baseline sleep quality and 3-month
agitation, providing evidence that agitation temporally precedes sleep disturbances. This
illuminates the effect that one’s mental health, specifically levels of agitation, can
potentially have on sleep disturbances. These findings provide support for increased
access to mental health care and resources for veterans, as we can see that helping reduce
agitation may also help improve their sleep problems. Additionally, providers who work
with veterans can utilize sleep complaints as an opportunity to assess suicide risk,
potentially capturing higher risk veterans who may have otherwise gone under the radar.
Lastly, these findings did not support the possibility of a bidirectional association
between these variables. Future research will benefit from testing different time lags and
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from considering how social factors may influence this association, especially those
related to the Interpersonal Theory of Suicide (Joiner, 2005; Van Orden et al., 2010).
Ultimately, this proposed study can inform current suicide prevention efforts and inform
alternate approaches to suicide risk assessments that could allow for more high-risk
veterans to be identified as their sleep problems arise, potentially reducing the number of
veteran suicide deaths that occur.
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Tables
Table 1. Descriptives and correlations among main study variables.
Variable
M
SD
1.
2.
3.
1. BL Agitation
6.83
4.79
-2. 3-mo Agitation
6.31
4.45
.72***
-3. BL Sleep Quality
2.49
0.69 -.45*** -.38***
-4. 3-mo Sleep Quality
2.56
0.68 -.38*** -.44*** .59***
5. BL Insomnia Symptoms
3.02
0.77
.28*** .28*** -.42***
6. 3-mo Insomnia Symptoms
2.97
0.79
.34*** .35*** -.40***
Note. BL = baseline data collection, 3-mo = 3-month data collection. *** p <.001.

4.

5.

--.40***
-.45***

-.63***
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Table 2. Comparison of Brief Agitation Measure (BAM) means across studies using the
same rating and scoring.
Sample

BAM Range

BAM Mean

SD

SERVe Baseline (N = 497)

3-21

6.83

4.79

SERVe 3-Month (N = 415)

3-21

6.31

4.45

--

4.35

2.50

Army National Guard SMs2 (N = 327)

3-21

5.26

3.77

Army Recruiters3 (N = 2,596)

3-21

4.37

2.56

Army Recruiters4 (N = 3,387)

--

4.32

2.50

Male Army SMs 5

--

4.34

2.51

Female Army SMs5

--

4.18

2.40

Undergraduates 6 (N = 212)

--

5.71

3.67

Psychiatric Outpatients6 (N = 107)

--

5.77

4.70

3-21

6.38

4.81

Army Recruiters1 (N = 1,208)

Undergraduates7 (N = 186)

Note. SERVe baseline and 3-month are from the present study. 1Ribeiro et al., 2015;
2
Turnell et al., 2019; 3Hom et al., 2016; 4Silva et al., 2017; 5Rogers et al., 2017; 6Ribeiro
et al., 2011; 7Rogers et al., 2016.
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Table 3. Results of cross-lagged panel model of agitation and sleep quality.

Baseline Agitation
Baseline Sleep
Quality
Note. * p < .05, *** p < .001

3-Month Agitation
β*
SE
.708***
.039
-.082*
.038

3-Month Sleep Quality
β*
SE
-.159***
.045
.532***
.044
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Table 4. Results of cross-lagged panel model of agitation and insomnia symptoms.

Baseline Agitation
Baseline Insomnia
Symptoms
Note. *** p < .001

3-Month Agitation
β*
SE
.725***
.037
.056
.036

3-Month Insomnia Symptoms
β*
SE
.169***
.041
.572***
.040

AGITATION AND SLEEP DISTURBANCES

54

Figures

Figure 1. Consensus Warning Signs for Suicide developed by a working group from the
American Association of Suicidology.

Rudd, D. M., Berman, A. L., Joiner, T. E., Nock, M. K., Silverman, M. M., Mandrusiak,
M., … Witte, T. (2006). Warning signs for suicide: Theory, research, and clinical
applications. Suicide and Life-Threatening Behavior, 36(3), 255–262.
https://doi.org/10.1521/suli.2006.36.3.255
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Figure 2. Cross-lagged panel model of agitation and sleep quality.

55

AGITATION AND SLEEP DISTURBANCES

Figure 3. Cross-lagged panel model of agitation and insomnia symptoms.
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Figure 4. Results of cross-lagged panel model of agitation and sleep quality. * p < .05,
*** p < .001.
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Figure 5. Results of cross-lagged panel model of agitation and insomnia symptoms.
*** p < .001.
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Appendix
Survey Items
Agitation
Brief Agitation Measure (BAM; Ribeiro et al., 2011)
Instructions: Please rate the extent to which each of the following statements have been
true for you in the past week.
1 = Not at all true, 7 = Certainly true
1. I want to crawl out of my skin.
2. I feel so stirred up inside I want to scream.
3. I feel a lot of emotional turmoil in my gut.
Sleep Behavior
Selected Items from the Pittsburg Sleep Quality Index (PSQI; Buysse et al., 1998)
Instructions: The following questions relate to your usual sleep habits during the past
month. Your answers should indicate the most accurate reply for the majority of days and
nights in the PAST 30 DAYS.
Sleep Quality
During the PAST 30 DAYS, how would you rate your sleep quality overall?
1 = Very bad, 2 = Fairly bad, 3 = Fairly good, 4 = Very good
Insomnia Symptoms
1. During the PAST 30 DAYS, how often could you not get to sleep within 30
minutes?
2. During the PAST 30 DAYS, how often did you wake in the middle of the night or
early morning?
1 = Never, 2 = Less than once a week, 3 = Once or twice a week, 4 = 3+ times a week

Psychological Distress
K6; Kessler et al., 2002
Instructions: Thinking about the PAST MONTH, about how often did you...
1 = None of the time, 2 = A little of the time, 3 = Some of the time, 4 = Most of the time
1. Feel so depressed that nothing could cheer you up?
2. Feel hopeless?
3. Feel restless or fidgety?
4. Feel that everything was an eﬀort?
5. Feel worthless?
6. Feel nervous?
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Demographics
What is your gender?
What is your age?
What is your current marital status?
Single
In a committed relationship (not cohabitating)
Cohabitating (not married)
Married
Divorced
Separated
Widowed
Civil commitment or union
How many children do you have?
What is the highest degree or level of school you have completed?
Are you of Hispanic, Latino or Spanish Origin?
What is your race/ethnicity? (select all that apply)
American Indian or Alaska Native
Asian
Black or African American
Native Hawaiian or Pacific Islander
Non-Hispanic White
Other
What best describes your current military status?
Active
Separated
What is your present or most recent Service Branch/Military Component?
Army National Guard
Air National Guard
Army Reserves
Marine Reserves
Navy Reserves
Air Force Reserves
Coast Guard Reserves
Army
Navy
Air Force
Marine
Coast Guard
How long have you been or were you in the military?
What is your present or most recent rank/pay grade?
Number of times deployed including foreign and domestic post 9/11?
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