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Abstract

Epidemiologic studies have documented that injury survivors are at increased risk for suicide. We
evaluated 206 trauma survivors to examine demographic, clinical, and injury characteristics
associated with suicidal ideation during hospitalization and across one-year. Results indicate that
mental health functioning, depression symptoms, and history of mental health services were
associated with suicidal ideation in the hospital; being a parent was a protective factor. Pre-injury
posttraumatic stress disorder symptoms, assaultive injury mechanism, injury-related legal
proceedings, and physical pain were significantly associated with suicidal ideation across one-
year. Readily identifiable risk factors early after traumatic injury may inform hospital-based
screening and intervention procedures.
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Introduction

Suicide accounts for approximately 1 million deaths annually worldwide and is the 11t
leading cause of death in the United States. Advances in the establishment of empirically
supported psychosocial treatments to reduce suicide and suicide attempts have been
documented in the research literature (Brown et al., 2005; Fleischmann et al., 2008; Linehan
et al., 2006; Motto & Bostrom, 2001); however, these treatment advances have not
coincided with a significant decline in the overall suicide rate. One potential explanation for
this observation is that many suicidal individuals may not be identified and treated unless
they are currently receiving mental health services or survive a suicide attempt (Bruffaerts et
al., 2011). Although suicide attempt survivors are estimated to be at 30-40% increased risk
for completed suicide compared to the general population (Harris & Barraclough, 1997),
previous research suggests that up to 56% of individuals die as a result of their first suicide
attempt (Isometsa & Lonnqvist, 1998). Thus, it is imperative to improve earlier
identification of suicidal individuals who may be undertreated by the health care system.

Each year in the United States over 30 million individuals visit acute care medical settings
after incurring traumatic injuries and between 1.5-2.5 million Americans are so severely
injured annually that they require inpatient hospitalization (Bonnie, Fulco, & Liverman,
1999; Centers for Disease Control, 2009). A series of epidemiologic investigations suggest
that hospitalized injured patients are at increased risk for suicide (Grossman, Soderberg, &
Rivara, 1993; Ryb, Soderstrom, Kufera, & Dischinger, 2006; Zambon, Laflamme, Spolaore,
Visentin, & Hasselberg, 2011). Grossman et al. reports a 5 times greater risk of suicide for
patients previously admitted for unintentional injuries and 4.5 times greater risk for patients
who had been previously admitted for assault compared to the general population in
Washington State (Grossman, et al., 1993). Ryb and colleagues examined data from a
sample (N = 27,399) of patients discharged from a level 1 trauma center for up to 14.5 years
and found trauma patients to have significantly greater risk for suicide (standard mortality
rate = 1.71) as compared to the general population (Ryb, et al., 2006). A more recent
population-based study of N = 1,616,342 subjects aged 7-26 years found patients
hospitalized for unintentional injuries to be at 3 times greater risk for suicide compared to
the general population (Zambon, et al., 2011).

Beyond these epidemiologic studies, few prospective clinical investigations have
comprehensively assessed demographic, clinical, and injury characteristics associated with
suicidal ideation and behaviors in order to inform hospital based screening and intervention
procedures. Although high posttraumatic stress disorder (PTSD) symptom levels occur in
approximately 20% of US trauma survivors (Zatzick et al., 2007), a literature review
revealed no investigations that assessed suicidal ideation among civilian traumatic injury
survivors with high PTSD symptom levels. A series of investigations in US veteran and
other patient populations suggest that PTSD may be associated with markedly elevated rates
of suicidal ideation (Ferrada-Noli, Asberg, Ormstad, Lundin, & Sundbom, 1998; Jakupcak
etal., 2010; Nock et al., 2009; Ryb, et al., 2006). Other investigations suggest that additional
risk factors for suicidal ideation among hospitalized patients may include prior psychiatric
and alcohol use diagnoses (Botega et al., 2010; Kishi, Robinson, & Kosier, 2001b). Potential
risk factors for suicide not comprehensively examined among physically injured patients
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include physical pain (Almeida et al., 2012; Van Orden & Conwell, 2011), trauma history
and physical assault (Nock & Kessler, 2006), absence of children (Clark & Fawcett, 1994),
history of mental health services (Appleby et al., 1999), quality of life functioning (Goldney,
Fisher, Wilson, & Cheok, 2000), homelessness (Eynan et al., 2002), traumatic brain injury
(Bryan & Clemans, 2013), and involvement in legal proceedings (Logan, Hall, & Karch,
2011).

A review of the existing literature revealed few studies that assessed suicidal ideation among
hospitalized patients and also followed patients longitudinally. Kishi et al. reports in a
clinical sample of rehabilitation patients that a current plan to suicide during hospitalization
was significantly associated with depression, current use of psychotropic medication,
alcohol use disorders, younger age, and smoking (Kishi, et al., 2001b); the onset of post-
hospitalization suicidal ideation in the same sample was related to higher levels of
depression and lack of social support during the index admission (Kishi, Robinson, &
Kosier, 2001a).

The current study had two main objectives. First, it aimed to evaluate the presence of
suicidal ideation in hospitalized survivors of traumatic injury during the inpatient stay and
longitudinally that may have been at increased risk due to high early post-injury PTSD
symptom levels. Second, the study aimed to comprehensively assess readily identifiable
demographic and clinical risk factors associated with suicidal ideation both during the
hospitalization and over the course of the year after injury. We hypothesized that elevated
mental health symptoms, including anxiety and depression, during hospitalization would be
associated with the presence of suicidal ideation at baseline and longitudinally. We also
explored the associations between other demographic, clinical, and injury characteristics
present at the time of the inpatient admission and the presence of suicidal ideation at
baseline and longitudinally.

The current study utilized data from the Trauma Survivors Outcomes and Support Study Il
(Zatzick et al., 2013), which recruited patients from April 2006 to September 2009 at
Harborview Medical Center, the level 1 trauma center affiliated with the University of
Washington. English speaking patients requiring admission to an inpatient surgical floor
were eligible to participate in the study unless they were < 18 years of age, lived > 100 miles
from the hospital, required immediate psychiatric services (e.g., acutely psychotic,
persistently altered mental status), had recent histories of severe violence and were likely to
face criminal charges, or were currently incarcerated. Patients with self-inflicted injuries
were excluded. A member of the research team visited patients at their bedside, provided
information about the study, and led the patient through a written informed consent process.
Injured patients were screened twice for high early PTSD symptom levels in the days and
weeks after injury hospitalization (Zatzick et al., 2011). Patients with sustained high PTSD
symptom levels on both assessments were recruited into the study. After completing a
baseline surgical ward assessment, patients were then randomized to receive either a stepped
collaborative care intervention or care as usual for the next 12 months, the results of which
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have been published elsewhere (Zatzick, et al., 2013). Patients completed follow-up
interviews at 1, 3, 6, 9, and 12 months. All study procedures were approved by the
University of Washington Institutional Review Board.

Suicidal ideation and depression clinical characteristics—Presence of suicidal
ideation was determined by any positive score on item 9 of the Patient Health Questionnaire
depression screen (PHQ-9), which inquires about current thoughts of being better off dead
or hurting one’s self in some way (Kroenke, Spitzer, & Williams, 2001). The PHQ-9 is a
validated depression screening instrument that takes minutes to complete and is used in
numerous clinical settings. Item 9 of the PHQ-9 has shown acceptable psychometric
properties in detecting suicidal ideation when compared to a gold standard structured
clinical interview, with specificity of 0.84 and sensitivity of 0.69 (Uebelacker, German,
Gaudiano, & Miller, 2011) and has been used to measure suicidal ideation in general
medical settings (Bauer, Chan, Huang, Vannoy, & Unutzer, 2012). We utilized the 8
remaining items on the PHQ-9 to determine severity of depressive symptoms (referred to
below as PHQ-8) (Kroenke et al., 2009). Previous history of depressive episodes was also
derived from the PHQ-9.

Posttraumatic stress disorder symptoms—The PTSD Checklist Civilian Version
(PCL-C) was utilized to assess severity of posttraumatic stress (Blanchard, Jones-Alexander,
Buckley, & Forneris, 1996; Ruggiero, Del Ben, Scotti, & Rabalais, 2003). The PCL-C is a
17-item measure developed to assess PTSD diagnosis criteria as it is defined by the
American Psychiatric Association Diagnostic and Statistical Manual (DSM-1V)(American
Psychiatric Association, 2000). Participants were asked to use a five-point Likert scale
ranging from one (“not at all”) to five (“extremely”) to rate how bothered they had been by
each of the PCL-C items, and were asked to think about their symptoms “since the event in
which they were injured”. Past research has established the reliability and validity of the
PCL-C across trauma-exposed populations (Bliese et al., 2008). The current study applied a
PCL-C cutoff of = 35 as an indicator of high early PTSD symptom levels based on prior
experience in early intervention studies and literature review (Zatzick, et al., 2011).

Other clinical characteristics—We used items from the National Co-morbidity Survey
investigations to determine history of traumatic events, history of posttraumatic stress, and
history of receiving mental health services (Mackenzie et al., 2007). Based upon previous
research findings, we dichotomized history of traumatic events into two categories (< 4 or =
4 types of traumatic events; (Kessler, Sonnega, Bromet, Hughes, & Nelson, 1995)). Physical
and mental health functioning were assessed with the Physical and Mental Component
Summaries of the Medical Outcomes Study Short Form 36 (Ware & Sherbourne, 1992). We
used single items screens derived from the first item of the Alcohol Use Disorders
Identification Test to assess alcohol, marijuana, amphetamines, cocaine, and opiate use. A
series of investigations in acute and primary care general medical settings have established
the reliability and validity of single item substance use screens (Donovan et al., 2011;
Ramchand et al., 2009; Saitz, 2010). Finally, we measured physical pain using a single item
screen adapted from the short-form McGill Pain Questionnaire (Melzack, 1987).
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Injury characteristics—The investigation determined injury severity at baseline during
the index admission from the medical record /nternational Classification of Diseases, 9"
Revision, Clinical Modification Codes using the Abbreviated Injury Scale and Injury
Severity Score (Blanchard, et al., 1996; Civil & Schwab, 1985; Mackenzie, et al., 2007).
Additional clinical characteristics abstracted from the electronic medical record included
injury type (intentional or unintentional), blood alcohol content (negative or not tested vs.
positive), whether care was provided in an intensive care unit, and any indication of drug use
upon admission through urinalysis lab results.

Demographic characteristics—The baseline interview included a comprehensive
assessment of socio-demographic characteristics that were examined as correlates of suicidal
ideation. These include patient age, gender, race, high school completion, current marital
status (married/living with partner vs. not married), insurance status (private, public, or
none), traumatic brain injury (none, mild, or moderate/severe), whether the patient was
involved in a legal issue since injury occurred, current homelessness (yes/no), if the patient
has children (yes/no), and patient’s income in previous year (dichotomized into < or =
$30,000).

Statistical Analysis

Results

We first calculated the frequency of patients who reported suicidal ideation during the
baseline hospitalization assessment and at each of the follow-up interviews. Next, we used
Poisson regression to estimate univariate associations between baseline hospitalization
demographic and clinical characteristics and the presence of suicidal ideation during the
inpatient stay. Finally, we examined the associations between the baseline demographic and
clinical characteristics and suicidal ideation longitudinally using mixed-effect Poisson
regression with robust error variance to account for intra-individual correlations in
longitudinal data. The dependent variable for all regression analyses was the dichotomized
(yes/no) PHQ-9 suicide item 9. For both baseline and longitudinal regression analyses,
variables that were associated with suicidal ideation at p < 0.20 were retained for
multivariable models (Hosmer & Lemeshow, 2000). A Poisson regression model with robust
error variance to estimate adjusted relative risks (RRs) and 95% confidence intervals (Zou,
2004) was then fit using a backwards elimination method that retained only those variables
accounting for significant variance above and beyond other significant correlates (Zatzick, et
al., 2007). Given their important role in injury prevention research, age, gender, and injury
severity score were included in the final baseline model (Zatzick, et al., 2007). Time and
intervention group were also included in the final longitudinal model.

Twenty-six percent of adults endorsed suicidal ideation during the baseline hospital
admission (Figure 1). The investigation attained 85%, 79%, 78%, 75%, and 81% follow-up
at each of the respective assessments. Forty-nine percent of patients endorsed suicidal
ideation at some point during the 12-month period after the baseline assessment.
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Univariate Analyses

Univariate factors associated with suicidal ideation while hospitalized included having ever
visited a mental health practitioner, trauma history screening of = 4, history of a major
depressive episode, higher PCL-C total score, higher PHQ-8 depression total score, worse
mental health functioning, and positive screen for substance use (Table 1). Associations
across the 12-month follow-up period differed, with older age and positive blood alcohol
content on admission being associated with significant increases in suicidal ideation, while a
positive screen for marijuana was associated with a significantly reduced risk of reporting
suicidal ideation (Table 1).

Multivariable Analyses

The baseline hospitalization regression revealed significant associations between increased
risk of suicidal ideation during hospitalization and higher PHQ-8 total score, history of
visiting a mental health practitioner, and worse mental health functioning (Table 2). Having
a child was a significant protective factor against endorsing suicidal ideation during
hospitalization (Table 2). In the longitudinal regression models, older age, suicidal ideation
during the index hospitalization, pre-injury PTSD symptoms, assaultive injury mechanism,
injury related legal proceedings, and higher physical pain were all significantly associated
with suicidal ideation across the 12-month follow-up period.

Discussion

The current study provides novel information about risk factors for suicidal ideation during
acute inpatient hospitalization following a traumatic physical injury, as well as the 12-month
post-hospitalization period. Results suggest that there are specific factors significantly
associated with elevated risk of suicidal ideation among physically injured inpatients with
high PTSD symptom levels including the presence of depressive symptoms, a history of
receiving mental health services, and worse general mental health functioning. These
findings are consistent with the literature on risk factors for suicidal ideation in acute
inpatient, primary care, and inpatient psychiatry settings.

Our finding that being a parent is associated with significantly reduced likelihood of
experiencing suicidal ideation is consistent with previous research (Clark & Fawcett, 1994)
and the Interpersonal-Psychological Theory of Suicide which posits that social
connectedness is a buffer against desiring death (Van Orden et al., 2010). Specifically, the
model identifies individuals who experience thwarted belongingness and perceived
burdensomeness as having a greater likelihood of being drawn towards suicide, while
patients who have experienced greater physical injury are likely to move closer towards
acquiring the capability to suicide through systematic reductions in pain sensitivity and fear-
related cognitions about self-injury. This model can be readily applied to our inpatient
trauma population, where patients are buoyed by the support of their social networks, but
may also place a greater burden on families who must care for them during a potentially
lengthy and expensive rehabilitation process. Acquired capability is a quantitative
developmental construct, in that patients accumulate risk across time but cannot regress
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towards a lower risk profile. Trauma patients are therefore thrust forward on this spectrum
of lethality given their most recent injury.

The inpatient demographic and clinical correlates of suicidal ideation differed in the baseline
and longitudinal analyses. We found older age, history of PTSD, having been assaulted
during the index injury, greater physical pain, ongoing legal proceeding related to the injury,
and baseline report of suicidal ideation to be associated with suicidal ideation in the 12
months following hospital discharge. These findings are consistent with previous research
demonstrating elevated risk of suicide in patients assaulted and treated for physical injuries
in an inpatient medical setting (Grossman, et al., 1993), while to our knowledge, this is the
first study to examine the impact of physical pain, legal involvement, and PTSD on
endorsement of suicidal ideation in a prospective study of injured trauma survivors. These
findings suggest that the presence of suicidal ideation during the acute injury and
longitudinal rehabilitation periods may reflect difficulties with different aspects of coping
and recovery. In the multivariable models, current mental health functioning seemed to have
a greater impact on endorsing suicidal thoughts, whereas the longitudinal correlates included
characteristics specifically linked to the context of the trauma, including type of injury and
ongoing legal proceedings. We Although we found those who reported suicidal ideation in
the hospital were more likely to do so across the follow-up period, we were not able to
determine the extent to which suicidal ideation would have been present regardless of the
index traumatic injury given the limitations of the research design.

The study findings also demonstrated a lack of significant associations for several
empirically-supported risk factors for suicidal ideation. These included severity of traumatic
brain injury, presence of alcohol and substance abuse, quality of life functioning, and
homelessness. Of these, severe traumatic brain injury did demonstrate a growing impact on
presence of suicidal ideation in the univariate longitudinal model, but still did not account
for significant partial variance in the multivariable model. While this subgroup was
noticeably under-powered (n=26), the course of increasingly severe mental health
functioning across time is consistent with what would be expected for patients with this type
of injury. Alternatively, it may be that certain correlates are less impactful regarding suicidal
ideation when additional information is taken into account.

This investigation identified clinical, injury, and demographic characteristics present at the
time of hospitalization that could be targeted for systematic screening and intervention
procedures. Our interdisciplinary team has conducted a series of investigations moving from
initial descriptive studies to screening and intervention in acute care medical settings; results
are mandates for alcohol screening and intervention by the American College of Surgeons
and clinical practice guidelines for PTSD. Recent progress has been made on automated
screening and intervention procedures for PTSD and alcohol that use information contained
within the electronic medical record to identify high risk patients (Russo, Katon, & Zatzick,
2013). With this initial attempt at identifying correlates of suicidal ideation in hospitalized
trauma patients, we believe a risk predictor model that included (1) history of mental health
treatment, (2) history of mental health concerns, (3) age, (4) assault during traumatic injury,
and (5) having children may help in identifying patients at elevated risk of suicidal ideation
during hospitalization and longitudinally. These are all typically available in electronic
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medical records and would not require additional manpower required in universal screening
efforts. Once identified, those at-risk can be approached by a care provider to gather more
specific information regarding current depression, posttraumatic stress, previous self-
directed violence, current or past suicidal thoughts, on-going legal proceedings, and current
pain rating. We believe this measured approach addresses the desire to provide evidence-
based trauma-centered care that is acceptable, realistic, and sustainable for patients,
providers and the acute inpatient hospital setting. Ultimately, such an approach would assist
in improved identification and treatment of suicidal patients in inpatient medical settings.

The current study had limitations. The sample is derived of patients enrolled in a
randomized controlled trial, rather than a prospective cohort study. We included treatment
condition in our longitudinal models to control for intervention effects that may confound
our analysis; treatment group status was not significantly associated with suicidal ideation
longitudinally. Our results are limited to patients who have elevated posttraumatic stress one
month following their traumatic injury. This is a rigorous evaluation process to ensure high-
risk patients are enrolled in a clinical trial, but is not generalizable to all patients hospitalized
following a traumatic injury. However, we believe our sample does reflect a group at
markedly high risk for suicidal ideation among the larger population of hospitalized trauma
patients, given the presence of elevated posttraumatic stress symptoms during both the
baseline and 1-month assessments. Our assessment of suicidal ideation is limited to the
single PHQ-9 item, but is consistent with other “real world” general medical setting reports
in this evolving area of suicide prevention research (Bauer, et al., 2012). Additionally, item
9 on the PHQ-9 asks about thoughts of hurting oneself or being better off dead. It is possible
that some participants endorsing this item were referring to thoughts of non-suicidal self-
injury, which limits our ability to more specifically classify this item as reflecting a desire to
die.

Traumatic injuries are by nature unpredictable and unsettling with research demonstrating
elevated rates of PTSD, depression, and suicide in injured trauma patients compared to the
general population. As the National Institutes of Health attempts to meaningfully reduce the
overall rate of suicide and suicide attempts, it may be helpful to target at-risk populations
engaged in the medical system that may not otherwise receive mental health services, such
as injured trauma patients, but may experience elevated rates of suicidal ideation compared
to the general population. Brief screening and intervention models that combine elements of
evidence-based suicide intervention with collaborative stepped care procedures may be a
particularly useful method for improving patient functioning and reducing suicide risk
following discharge from an inpatient acute medical setting (O'Connor et al., 2013; Zatzick,
etal., 2013).
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Percentage of study patients endorsing suicidal ideation at each time point.
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