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Abstract

Background: The toll associated with suicide goes well beyond the individual who died. This study focuses on a risk factor
for veteran suicide that has received little previous empirical attention—exposure to the suicide death of another person.

Objective: The study’s primary objective is to describe the mental health outcomes associated with suicide exposure among
veterans who served on active duty after September 2001 (“post-9/11”). The secondary objective is to elucidate why some veterans
develop persistent problems following suicide exposure, whereas others do not.

Methods: This is an explanatory, sequential, mixed methods study of a nationally representative sample of post-9/11 veterans
enrolled in Department of Veterans Affairs (VA) health care. Our sampling strategy was designed for adequate representation of
female and American Indian and Alaska Native veterans to allow for examination of associations between suicide exposure and
outcomes within these groups. Primary outcomes comprise mental health problems associated with trauma and loss (posttraumatic
stress disorder and prolonged grief disorder) and suicide precursors (suicidal ideation, attempts, and planning). Data collection
will be implemented in 3 waves. During wave 1, we will field a brief survey to a national probability sample to assess exposure
history (suicide, other sudden death, or neither) and exposure characteristics (eg, closeness with the decedent) among 11,400
respondents. In wave 2, we will include 39.47% (4500/11,400) of the wave-1 respondents, stratified by exposure history (suicide,
other sudden death, or neither), to assess health outcomes and other variables of interest. During wave 3, we will conduct interviews
with a purposive subsample of 32 respondents exposed to suicide who differ in mental health outcomes. We will supplement the
survey and interview data with VA administrative data identifying diagnoses, reported suicide attempts, and health care use.

Results: The study began on July 1, 2022, and will end on June 30, 2026. This is the only national, population-based study of
suicide exposure in veterans and the first one designed to study differences based on sex and race. Comparing those exposed to
suicide with those exposed to sudden death for reasons other than suicide (eg, combat) and those unexposed to any sudden death
may allow for the identification of the common and unique contribution of suicide exposure to outcomes and help seeking.
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Conclusions: Integrating survey, qualitative, and VA administrative data to address significant knowledge gaps regarding the
effects of suicide exposure in a national sample will lay the foundation for interventions to address the needs of individuals
affected by a suicide death, including female and American Indian and Alaska Native veterans.

International Registered Report Identifier (IRRID): DERR1-10.2196/51324

(JMIR Res Protoc 2023;12:e51324) doi: 10.2196/51324
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Introduction

Background
Suicide is a public health problem that disproportionately affects
US veterans. Veterans are 1.5 times more likely to die by suicide
than members of the general population, after adjusting for age
and sex [1]. Adjusting for age, female veterans are 2.1 times
more likely to die by suicide than female nonveterans [1].
Suicide rates are particularly high in the year following military
separation and may remain elevated for at least 6 years following
separation [2,3].

Groups at increased risk of suicide may also be at increased risk
of suicide exposure, defined as knowing someone who has died
by suicide. It has been estimated that for each person who dies
by suicide, 135 others may be exposed, and up to 50% of them
may be intimately and directly affected [4,5]. Those exposed
to a suicide death are at increased risk for psychiatric disorders,
disordered grief, physical disorders, impaired social functioning,
and their own fatal and nonfatal suicide behavior compared with
those who are unexposed [6-9]. Consequently, suicide
prevention strategies recommend postvention, which is the
provision of services and support to those affected by a suicide
death to facilitate their healing [10]. This study characterizes
the postvention needs of veterans during the first 6 years after
military separation.

Suicide exposure among military populations is an understudied
risk factor for suicide. A scoping review of studies based on
military samples identified 6 empirical studies of exposure to
suicide death and one study of exposure to suicide attempts
[11]. Suicide exposure ranged from 47.1% in a sample of 931
veterans living in Kentucky [12] to 65.4% in a sample of 971
active-duty National Guard personnel in Utah and Idaho [13].
Consistent with studies based on civilian samples, studies of
suicide exposure in military samples reported high frequencies
of mental health disorders, including posttraumatic stress
disorder (PTSD) and disordered grief; suicidal ideation; and
suicide attempts among those exposed to suicide compared with
those who were unexposed [11].

These studies established that suicide exposure is all too
common among military populations. However, they leave
unanswered questions foundational to preventing and treating
mental health and psychosocial problems among those affected
by a suicide death. The studies of suicide exposure in military
populations were based on geographically distinct or small
samples that did not include a sufficient number of female and
racial and ethnic minority individuals to examine potentially
critical differences based on sex and race. American Indian and

Alaska Native individuals serve in the US military at the highest
rate per capita compared with other US racial groups and have
the highest suicide death rate, yet American Indian and Alaska
Native veterans are not represented in these studies [14,15].
Another limitation is regarding the comparison group selected
for extant studies in military samples. With 1 exception [16],
studies of suicide exposure based on military samples have
compared service members or veterans who knew someone who
died by suicide with those who did not. Therefore, the
comparison group included individuals who were unexposed
to any type of sudden death and those exposed to sudden death
from other causes such as natural events (eg, cardiac arrest) or
unnatural events (eg, combat and vehicular crashes). An
understanding of how a suicide loss differs from other sudden
and traumatic losses is needed for the design of postvention
interventions [17].

There is also an absence of studies of modifiable moderators
that could be targeted to promote healing among those affected
by a suicide death. Studies of risk factors following suicide
exposure has primarily examined sociodemographic variables,
such as family and personal history of psychiatric disorders and
suicidal behavior, relationship with the decedent (eg, kinship
and perceived closeness), and the number of trauma exposures,
none of which are modifiable [7,18]. An additional knowledge
gap is that we know almost nothing about help seeking following
a suicide death and whether the received services and supports
(eg, support groups for suicide death survivors) facilitate
healing. The 1 study to examine the effect of suicide exposure
on mental health treatment seeking in veterans was based on a
small university sample [19].

In summary, the numbers of veterans needing intervention
following suicide exposure, the types of problems they are
experiencing, and the services and supports that might most
benefit them are all unknown.

This Study
This paper describes the protocol for a US Department of
Veterans Affairs (VA) Health Services Research and
Development–funded study on suicide exposure among veterans
within 6 years of military separation. Veterans who have served
on active duty since September 2011 are known as “post-9/11”
veterans. The study’s primary objective is to describe the mental
health outcomes associated with suicide exposure among
post-9/11 veterans within the first 6 years of military separation,
when their risk for suicide is elevated [1,2]. Our sampling
strategy aims for adequate representation of female and
American Indian and Alaska Native veterans to allow for the
examination of associations between exposure and outcomes

JMIR Res Protoc 2023 | vol. 12 | e51324 | p. 2https://www.researchprotocols.org/2023/1/e51324
(page number not for citation purposes)

Sayer et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

http://dx.doi.org/10.2196/51324
http://www.w3.org/Style/XSL
http://www.renderx.com/


within these groups. Our secondary objective is to elucidate
why some veterans develop mental health problems following
suicide exposure, whereas others do not. Consistent with the
socioecological model of suicide prevention, risk and protective
factors are grouped at individual, relational, community, and
societal levels [20]. We will include 2 comparison
groups—those exposed to sudden death for reasons other than
suicide (eg, combat) and those unexposed to any sudden
death—to identify the common and unique contribution of
suicide exposure to health outcomes and help seeking.

Methods

Study Objectives, Design, and Aims
This is a 4-year, explanatory, sequential, mixed methods study
of a nationally representative sample of post-9/11 veterans
enrolled in VA health care. The study starts with quantitative
data collection and analysis (which is the priority of the study),
followed by qualitative interviews. Textbox 1 presents the study
aims and hypotheses. Primary outcomes comprise mental health
problems associated with trauma and loss and suicide precursors
(suicidal ideation, attempts, and planning).

Textbox 1. Study aims and hypotheses.

Aim 1 (1 of the 2 primary aims of the study)

• Aim 1 is to evaluate differences in the prevalence of posttraumatic stress disorder; prolonged grief disorder; and suicidal ideation, attempts, and
planning among veterans exposed to suicide compared with those exposed to other causes of sudden death and with unexposed veterans. We
will also assess whether prevalence differs based on sex and race.

Hypothesis 1

• The prevalence of posttraumatic stress disorder; prolonged grief disorder; and suicidal ideation, attempts, and planning will be high in veterans
exposed to suicide compared with veterans exposed to other sudden deaths and with unexposed veterans, after controlling for closeness with the
decedent and other covariates.

Aim 2 (1 of the 2 primary aims of the study)

• Aim 2 is to identify the modifiable moderating factors for the association between suicide exposure and negative outcomes and the modifiable
moderating factors for the association between suicide or sudden death exposure and negative outcomes relative to those with neither exposure.

Hypothesis 2

• Social support will buffer, whereas stigma will worsen, the effects of suicide exposure on health outcomes after controlling for closeness with
the decedent and other covariates.

Aim 3 (exploratory)

• Aim 3 is to describe the treatment experiences, reported suicide attempts, and patterns of Department of Veterans Affairs service use among
those exposed to a suicide death compared with veterans exposed to other sudden deaths and with unexposed veterans. We will also explore
differences based on sex and race.

Aim 4 (explains and illustrates aim 2 findings among those exposed to suicide)

• Aim 4 is to contextualize the quantitative findings from aim 2 through interviews with a purposive sample of veterans exposed to suicide. The
interviews will focus primarily on modifiable factors at each level of the socioecological model of suicide prevention to better understand the
targets for intervention for people affected by a suicide loss.

Primary data collection will be implemented in 3 waves. During
wave 1, we will field a brief survey to a stratified random sample
drawn from the population of post-9/11 veterans to assess
exposure history (suicide, other sudden death, or neither) and
exposure characteristics (eg, time since exposure and closeness
with the decedent; N=11,400 participants). This will provide
prevalence estimates for suicide exposure among post-9/11
veterans. During wave 2, we will survey a stratified random
sample of wave-1 participants (4500/11,400, 39.47%) to assess
health outcomes, covariates, and moderators. Female and
American Indian and Alaska Native veterans will be
oversampled in both surveys. During wave 3, we will interview
a purposive subsample of 32 participants with a history of
suicide exposure to understand how and why potential

moderators affect outcomes. We will supplement the surveys
and interviews with VA administrative data identifying
diagnoses, reported suicide attempts, and health care use.

Conceptual Framework
Figure 1 presents the study’s conceptual framework. Aim 1
examines differences in outcomes based on exposure history
(suicide exposure, other sudden death exposure, or neither),
controlling for covariates. Aim 2 examines the moderating effect
of modifiable factors, again adjusting for covariates. Aim 3
explores interventions and supports received for identified
mental health problems and whether they differ based on
exposure history. Aim 4 will help explain and illustrate aim 2
findings for those affected by a suicide loss to further inform
interventions.
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Figure 1. Conceptual model.

Participant Selection and Recruitment and Data
Collection

Study Population
The study population consists of post-9/11 veterans within 6
years of military separation, who are enrolled in VA medical
care.

Self-Administered Surveys
The wave-1 survey assesses suicide and other sudden death
exposure history and willingness to consider participating in a
follow-up web-based survey. We used data from the VA’s data
repository, the Corporate Data Warehouse (CDW), to identify
the study population, their sex, and their race and to obtain their
contact information. The only exclusion criterion is an invalid
US mailing address. Veterans in the study population with a
valid US mailing address will be stratified based on sex (male
or female) and whether they are American Indian or Alaska
Native (yes or no).

To allow time for recruitment following sample identification,
the recruitment pool includes post-9/11 veterans within 5 years
of military separation. As of February 2023, there were 619,216
post-9/11 veterans who were within 5 years of military
separation enrolled in VA health care. Of these, 96.82%
(599,522/619,216) had valid US mailing addresses. Of those
with a valid mailing address, 19.09% (114,424/599,522) were
female (gender is inconsistently reported in VA databases and
will be assessed as part of this study) and 1.49% (8939/599,522)
were classified as American Indian and Alaska Native. We will
oversample female and American Indian and Alaska Native
veterans, so that female veterans comprise approximately 30%
and American Indian and Alaska Native veterans collectively
comprise approximately 12% (4% American Indian or Alaska

Native female veterans and 8% American Indian or Alaska
Native male veterans) of those recruited. The recruitment pool
will be updated every 3 to 6 months.

Wave-1 recruitment material will be sent through the US postal
service and include a letter that describes the study, a 2-page
questionnaire, a postage-paid return envelope, and a pen and
note pad as nonconditional incentives. We will append
bright-colored Post-it notes to the survey to encourage
participation [21]. The notes will be customized for the 4
demographic strata (American Indian or Alaska Native female
individuals, American Indian or Alaska Native male individuals,
female individuals from other racial groups, and male
individuals from other racial groups). The survey coversheet
will include a shortened URL and a QR code that recipients can
scan if they prefer to complete the survey on the web and a
phone number to call if they prefer to complete it over the phone.
We will use repeat mailings, emails, and phone calls to
encourage participation among nonresponders. The survey can
be completed in <10 minutes, as demonstrated by members of
the veteran engagement group who provided feedback about
the study material. A sample of 11,400 wave-1 participants
should provide a sufficiently large pool of veterans in each
exposure group for the wave-2 survey. Although we hope to
achieve a response rate >50%, response rates to a survey about
suicide exposure in this population are not known and will be
evaluated over the course of this study.

The wave-2 survey assesses outcomes, covariates, moderators,
and experiences of getting help and support for the suicide,
sudden death, or another significant loss. Inclusion criteria are
responding to the first survey, having a valid email address
(provided on the wave-1 survey or identified though CDW),
and indicating willingness to consider participating in the
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wave-1 survey. Those who meet these criteria will be stratified
based on exposure history (suicide, sudden death unrelated to
suicide, or neither) and, within exposure history group, sex and
whether they have been identified as an American Indian or
Alaska Native so that we can monitor wave-2 survey
participation rates based on these characteristics and evaluate
the possibility of adjustment in our sampling plan or recruitment
strategy. We plan to randomly select 1500 participants with
suicide exposure, 1500 participants with sudden death exposure
but no suicide exposure, and 1500 participants with neither
suicide exposure nor sudden death exposure from the eligible
wave-1 survey respondents to participant in the wave-2 survey.
The selection within each arm will match the sex and race
composition targets of the wave-1 survey.

We will recruit those who meet the above mentioned inclusion
criteria through email. The email will include information about
the study, a hyperlink to the study website with pictures and
information about the study incentives, and a URL for the
web-based survey. Nonresponders will receive reminder emails,
a postcard, and outreach calls. Participants will be able to choose
an incentive valued at approximately US $20 after completing
the survey. On average, members of the veteran engagement
group completed the wave-2 survey in 45 minutes. The target
sample size for the wave-2 survey is 4500 participants, with the
goal of approximately even distribution across the 3 exposure
history groups. The feasibility of achieving that goal will depend
on the prevalence of suicide and sudden death exposure and
response rates.

We will use Qualtrics Federal Risk and Authorization
Management Program electronic survey software (Qualtrics
XM) for the web-based surveys. Participants will access the
website using a secure, shortened URL link and unique personal
identification number assigned to them; protected health
information will be kept behind the VA firewall. The Qualtrics
surveys use branching logic, required fields, and pop-up
warnings to reduce missing data. Participants’survey responses
are stored in a web-based database as the participant progresses
through the survey.

Interviews
We will conduct qualitative interviews with a subsample of at
least 32 of the participants who have been exposed to suicide.
Veterans who indicated on the first survey that they were at
least somewhat close to a person who died by suicide within
the past 5 years will be eligible for inclusion. The 5-year
criterion will help ensure that participants can remember the
help they received after the suicide loss.

Veterans will be purposively selected for interview after
quantitative data collection and preliminary analyses [22]. Half
of the interview subsample will be veterans with clinically
significant symptoms based on our primary outcomes; the other
half will have no clinically significant symptoms. Our purposive
sampling strategy will ensure a demographically diverse group
of participants in terms of sex, race, ethnicity, and relationship
(family member, fellow veteran, friend, etc) with the decedent.
Half of the sample will be women (as self-reported in the wave
2 survey) and at least half will be from racial and ethnic minority

groups, with oversampling of American Indian and Alaska
Native veterans.

We will use mail and email to initiate the recruitment of our
interview sample. The study team will call veterans within 1
week of sending the recruitment material to discuss participation
and will repeat attempts to contact those selected for recruitment.
We anticipate contacting approximately 64 of the wave-2
responders who meet our interview inclusion criteria, to achieve
the target sample size of 32 interview participants.

We will conduct semistructured interviews with participants
over the phone or through an approved videoconference
platform. A team member will conduct the interview while
another manages the logistics and takes notes. The interview
will focus on the modifiable factors included in the study’s
conceptual model and measured quantitatively in the second
survey. Veterans will also be asked for recommendations that
could help other veterans after a suicide loss. Consistent with
the explanatory, sequential, mixed methods design, we will use
the quantitative findings to inform the content of the qualitative
interviews. The semistructured interview guide will be further
refined based on feedback from veterans participating in the
study’s veteran engagement group and from professional experts
in postvention and trauma participating in our advisory panel.
Interviews are anticipated to last up to 60 minutes.

Stakeholder Engagement
This study has 2 stakeholder engagement panels to ensure that
the work is meaningful and useful to the target population, build
trust in the study findings and results, and accelerate the uptake
and translation of the study findings into clinical practice
[23,24]. The first is a veteran engagement group with experience
in consulting to researchers about research projects. At the time
of proposal development, the veteran engagement group
consisted of 10 veteran members varying in health status and
personal backgrounds, including 5 female individuals, 4
post-9/11 veterans, 5 racial and ethnic minority individuals (1
American Indian or Alaska Native, 2 African American, 1
Pacific Islander, and 1 Asian), and 1 Hispanic or Latinx veteran.
The veteran engagement group provided feedback about the
topic and recruitment material during grant development. During
the project, they will meet with the research team at least 3 times
to provide feedback about the recruitment materials, survey
content, and dissemination to veterans. The second panel
comprises staff with roles in VA’s suicide prevention program,
the Mental Illness Research Education and Clinical Center for
suicide prevention, and the National Center for PTSD and an
expert in prolonged grief disorder (PGD) from outside the VA.
This professional advisory panel provided consultation about
the topic and its relevance for VA health care, the study-specific
risk management protocol, and the survey measures to assess
treatment experiences. They will ensure that the study team is
aware of relevant policies and initiatives and assist with
dissemination to health care system–level stakeholder groups
(clinicians, program managers, and operations leaders), as
relevant.
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Risk Management
Resources are provided to enhance safety and access to mental
health resources for all veterans recruited for participation. For
example, the recruitment material and surveys include
information (either written instructions or a hyperlink) to access
the Veterans Crisis Line. Furthermore, the study team will
implement a detailed protocol if participants exhibit concerning
behavior or express thoughts of self-directed or other-directed
violence in written content on surveys or during phone calls or
interviews. This protocol includes administration of the
Columbia–Suicide Severity Rating Scale Adult Screener for
Primary Care [25] and a warm handoff to the Veterans Crisis
Line for a positive screen when possible elevated acute risk is
identified.

Measures
Factors considered in measure selection were reliability and
validity, use in related studies (to facilitate comparison across
studies), veteran engagement panel feedback about relevance
and acceptability, and participant burden. Secondary and
exploratory measures are included to develop a more
comprehensive understanding of the effects of suicide exposure
and inform future studies.

Exposure History and Characteristics
Questions assessing suicide exposure history and exposure
characteristics were drawn from the Military Suicide Research
Consortium recommendations for common data elements and
modified for clarity based on recommendations from the study’s
veteran engagement group.

Suicide exposure will be assessed using the question, “Did you
personally know anyone who has died by suicide?”

Other sudden death exposure will be assessed using the
question, “Did you know anyone who died suddenly from
something other than suicide?” The latter question is followed
with an explanation, “By ‘suddenly’ we mean the death was
not expected or occurred within a few days. Causes of sudden
death include natural disaster, medical illness (such as cardiac
arrest or stroke), combat, car crashes, accidents or homicide.”

For each exposure type, we will ask 6 questions. Questions 1
and 2 ascertain the number of exposures and year of the most
recent exposure. As individuals may have multiple exposures
and closeness to the decedent is related to outcomes [26], the
remaining 4 questions ask participants to think of the person
with whom they were closest who died by suicide or other
sudden death while rating closeness to the decedent (5-point
Likert scale ranging from “not close at all” to “very close”),
perceived impact of the death (5-point Likert scale ranging from
“the death had little effect on my life” to “the death had a
significant or devastating effect on me that I still feel”),
relationship with the decedent (eg, family member or fellow
service member), and year of the death of the person with whom
they were closest.

Primary Outcomes
PTSD in the past month will be assessed using the PTSD
Checklist version 5, a validated 20-item self-report measure to
assess the Diagnostic and Statistical Manual of Mental

Disorders–Fifth Edition (DSM-5) symptoms of PTSD, with
scores ranging from 0 to 80 [27,28]. Participants will be asked
to complete the PTSD Checklist version 5 with respect to “the
very stressful experience” that is on their mind and bothers them
the most, as assessed using the measure of trauma history
described in the following section. At the time of protocol
development, a score ≥33 was considered to be indicative of
probable PTSD [29].

PGD will be assessed using the 10 items from the Prolonged
Grief-13–Revised (PG-13–R) that assess DSM-5 Text Revision
symptoms of PGD on a 5-point Likert scale, with total scores
ranging from 10 to 50 [30]. PG-13–R is a reliable and valid
measure of maladaptive grief response consistent with the new
diagnosis of PGD. Participants are asked to complete PG-13–R
with respect to the “the death that was the most difficult.”
Following completion of the measure, participants indicate the
cause of the death, year of the death, and relationship with and
closeness to the decedent. Those who indicate that the cause of
death was suicide or other sudden death will not be prompted
to indicate closeness to and relationship with the decedent, as
both were assessed in the wave-1 survey. A score ≥30 is
indicative of probable PGD [30].

Suicide ideation, attempts, and planning will be assessed using
the 4-item Suicidal Behavior Questionnaire–Revised [31], a
measure recommended for population-based surveys because
of its utility, appropriateness, and psychometric properties [32].
Item 1 assesses lifetime suicide ideation and attempts, item 2
assesses past-year suicidal ideation, item 3 assesses the threat
of suicide attempt, and item 4 evaluates the self-reported
likelihood of suicidal behavior in the future. We added an item
to identify the person to whom participants communicated the
threat of suicide attempt (item 3). Response to each item will
be used to evaluate the prevalence of lifetime and past-year
suicidal ideation, attempts, and planning. We will also compute
total scores (range 3-18). Scores >7 are indicative of possible
suicide risk in nonclinical samples [31].

Secondary Outcomes of Functioning
Community reintegration will be assessed using the Military to
Civilian Questionnaire, a 16‐item self‐report measure of
reintegration difficulty across 5 domains of functioning [33].
Items are rated on a 5-point Likert scale ranging from “no
difficulty” to “extreme difficulty.” Total scores range from 0
to 4, with high scores indicating more reintegration difficulty.
The scale’s factor structure and association with theoretically
related measures support construct validity. We are piloting the
inclusion of 2 additional items to assess financial difficulty and
housing instability or homelessness.

Physical and mental health–related quality of life will be
assessed using the Veterans Rand–12 item health survey, an
adaptation of the 36-item Medical Outcomes Study health survey
that has been extensively validated in outpatient VA populations
[34]. Veterans Rand–12 physical component and mental
component summary scores are comparable with 36-item
versions and standardized to the US population. Scores range
from 0 to 100 (mean 50, SD 10).
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Secondary Clinical Outcomes
Depression will be assessed using the 8-item Patient Health
Questionnaire, a screening measure to assess the prevalence
and severity of depression in epidemiological studies that has
strong psychometric properties [35]. Total score ranges from 0
to 24, with scores ≥10 indicative of current depression and
scores ≥20 indicative of severe depression.

Anxiety will be assessed using the Generalized Anxiety Disorder
7-Item [36,37]. This scale is based on the diagnostic criteria for
generalized anxiety disorder described in the Diagnostic and
Statistical Manual of Mental Disorders–Fourth Edition, but
there is evidence supporting its reliability and validity as a
measure of anxiety in the general population [37]. Scores range
from 0 to 21, with scores between 10 and 14 indicating moderate
anxiety and scores between 15 and 21 indicating severe anxiety.
A score ≥10 will be used to identify probable anxiety disorder
[36].

Exploratory Clinical Outcomes
Exploratory clinical outcomes are other known risk factors for
suicide among veterans [38].

Sleep disturbance and impairment will be assessed using the
Patient-Reported Outcomes Measurement System Short Form
Sleep Disturbance and Sleep-Related Impairment scales. These
two 4-item scales (8 items in total) are rated on a 5-point Likert
scale and yield total scores that range from 4 to 20 and can be
converted to t scores, with high scores indicating great sleep
disturbance or impairment [39].

Probable alcohol and drug problems will be assessed using the
Two-Item Conjoint Screen [40]. This screen was included in
the Department of Defense Post-Deployment Health
Reassessments. A cutoff score of 1 had 0.80 sensitivity and
specificity in patients in primary care.

Pain intensity and interference in the past week will be assessed
using the 3-item Pain, Enjoyment of Life, and Activity scale.
This scale has been found to have good reliability and construct
validity [41]. Participants will also indicate the main causes of
their pain (eg, a combat injury or a chronic health problem).

Covariates
Sociodemographics assessed using VA administrative data
include sex, age, race, time since military separation, VA
disability ratings, psychiatric diagnoses, medical diagnoses, and
zip code of home residence. Medical diagnoses will be used to
compute the Charlson Comorbidity Index scores using
International Classification of Diseases–10th Revision codes
[42,43]. Zip code will be used to determine region and rurality,
which is associated with suicide risk [44]. These measures are
available for responders and nonresponders and will be used to
adjust for response bias.

Sociodemographics assessed using self-report include marital
status, number of times married, education, employment, sexual
orientation, and parental status. We will identify race, ethnicity,
and gender identity because these variables are incomplete in
administrative data. Those identifying as American Indian or
Alaska Native will be asked to specify their nation or tribal

affiliation, whether they reside in their reservation homeland,
and whether they receive health care through the Indian Health
Service. We will assess age of entry into the military, military
branch and component, rank, and number of combat
deployments. We will use single-item questions to assess mental
health treatment history (eg, age of first mental health treatment
and receipt over the past 12 months). Those who received mental
health care within the past 12 months will be asked to indicate
the location of care (VA or non-VA).

Trauma history will be assessed using a modified version of
the Trauma Screen from the PTSD Diagnostic Scale for DSM-5.
Participants indicate the very stressful events that they have
experienced or witnessed at any time in their lives from a list
of 8 categories (eg, assault, sexual trauma as adult, or child
abuse) [45]. A follow-up question asks which of the endorsed
“very stressful experiences” is on their mind and bothers them
the most.

Combat experiences will be assessed using the 13 items designed
to capture experiences commonly encountered during Iraq and
Afghanistan deployments that are included in the Millennium
Cohort Study, the largest population-based, prospective study
of health and well-being in US military history. Items will be
summed (range 0-26), and combat severity will be categorized
as no combat (0 items), low combat (1-3 items), medium combat
(4-7 items), and high combat (8-13 items), as done in previous
studies [46].

Potentially Modifiable Factors
Social support will be assessed using the Postdeployment Social
Support Scale from the Deployment Risk and Resilience
Inventory-2 [47]. This scale measures the extent to which family,
friends, coworkers, employers, and community provide
emotional and instrumental support. Each of the 10 items is
scored on a 5-point Likert scale, with responses ranging from
“strongly disagree” to “strongly agree.” Total scores range from
10 to 50. The scale has high internal consistency, and
associations with mental health outcomes support its construct
validity.

Perceived stigma will be assessed using the 10-item version of
the stigmatization subscale from the Grief Experience
Questionnaire [48]. Items (eg, “feel like the death somehow
reflected natively on you or your family”) are rated on a 5-point
Likert scale, with responses ranging from “never” to “almost
always” and total scores ranging from 10 to 50. Consistent with
previous studies [48,49], we modified the stem to elicit reactions
following the suicide or sudden death of the closest contact
identified in the first survey. Those who have had both suicide
and sudden death will be asked to select the death that was most
difficult for them. Participants in the unexposed group will not
complete this measure.

Meaning making will be assessed using the 6-item Integration
of Stressful Life Experiences Scale–Short Form [50]. High
scores indicate more adaptive meaning made following a loss.
The measure has good internal consistency, test-retest reliability,
and convergent validity with scales for psychiatric and
bereavement distress. A total score ≤20 may be used as a cutoff
for indicating problems with meaning made of loss [51]. We
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modified the stem to elicit reactions following the suicide or
sudden death of the closest contact identified in the first survey.
Those who have had both suicide and sudden death will be
asked to select the death that was most difficult for them.
Participants in the unexposed group will not complete this
measure.

Everyday discrimination, an exploratory measure associated
with suicide risk [52], will be assessed using the Everyday
Discrimination Scale–Short Version [53]. This scale assesses
frequency of exposure to 5 types of discrimination in “day to
day life” rated on a 5-point scale (“never” to “at least once a
week”). An additional item assesses the main reasons (eg,
gender, race, and religion) for discrimination experienced at
least “a few times a year.”

Help-Seeking Outcomes
Treatment experiences for the loss or losses will be assessed
using 14 items developed for this study based on the UK survey
by Pitman et al [54] for help seeking and support following
suicide and other sudden death exposure and recommendations
from the study’s advisory panel. Participants indicate whether
they received interventions or supports after the loss from a
checklist (yes or no) and, if received, how helpful it was to them
on a 5-point scale ranging from “not at all helpful” to “extremely
helpful.” They are asked to describe other types of assistance
or support they wish they had received and whether they have
participated in “an event or gathering to increase awareness of
suicide and suicide loss.” Participants are instructed to complete
this measure with respect to the suicide or sudden death of the
person closest to them, as reported in wave 1, or the loss that
was most difficulty for them, as identified for PG-13–R. We
will derive four binary outcomes from these questions to indicate
(1) receipt of any intervention from a medical professional (eg,
therapist or physician), (2) receipt of any support from clergy
or spiritual leaders, (3) receipt of any informal support or
interventions (eg, community members, elders, friends, and
family), and (4) receipt of any support or intervention rated as
at least “somewhat helpful.”

VA Health Care Use
We will extract CDW data about service use for the 12 months
before wave-2 survey completion. Service use will be classified
as mental health, primary care, and specialty care. We will use
procedure codes to classify outpatient mental health care as
individual psychotherapy, group psychotherapy, or other. We
will use pharmacy data to identify psychiatric medication
prescriptions (eg, antidepressant, antipsychotic, lithium salts,
prazosin, and benzodiazepines). We will use data from templated
notes to identify the use of evidence-based psychotherapies for
PTSD, depression, and insomnia among those who meet the
survey criteria for these conditions. Outcomes will be binary
(yes vs no for each type of service) and continuous (number of
appointments per service category and inpatient length of stay
over the preceding 12 months).

Suicide attempts reported to VA clinicians will be extracted
from the CDW, based on data automatically generated from the
Comprehensive Suicide Risk Evaluations and Suicide Behavior
and Overdose Report, either of which VA requires for reporting

suicide behavior. We will identify nonfatal events using the
self-directed violence classification of suicide attempt with
injury or suicide attempt without injury, based on self-directed
violence classification guidelines developed by the Centers for
Disease Control and Prevention and adopted by the VA.

Analysis

Power
The anticipated wave-2 sample size (n=4500) will provide >90%
power for a global likelihood ratio test and for pairwise
comparisons for a range of considered differences between
exposure history groups in the distribution of a binary outcome
(hypothesis 1). The configurations considered for the trio of
outcome rates in these calculations comprised differences
between the middle rate and each of the lower and higher rates
corresponding to approximately half of the middle rate. Among
female veterans (anticipated n=900), the study should have
>82% power. Among American Indian and Alaska Native
veterans (anticipated n=540), the global comparisons will have
>82% power. Power for the pairwise comparisons will be limited
for comparisons involving an exposure history group with very
low representation of American Indian or Alaska Native
veterans. Power to detect moderation (hypothesis 2) is
determined by sample size, prevalence of the exposure history
classification, prevalence of the moderator within each group,
and outcome rates for the different combinations of exposure
and moderator measures. Under different plausible scenarios
for these measures, power to detect the interaction ranges from
0.81% to 0.87%.

As discussed previously, little is known about the response rates
of veterans to surveys regarding suicide exposure. The study
population is sufficiently large that obtaining ≥10,000
respondents for the wave-1 survey is highly likely by sufficiently
increasing the selected sample for this aim. The precision of
the estimation of exposure rates among this population then
will be less affected by sample response rates and sample size
than response bias. For wave 2, we may find that those with no
exposure are less willing to participate and that the cohort of
wave-1 respondents willing to participate in wave 2 is shifted
toward those with suicide or other sudden death exposure. In
this event, we will likely need to alter the planned analysis to
focus on comparing the suicide and other sudden death exposure
groups. However, we would expect that the power available for
the analyses will be comparable with or larger than the power
discussed previously for analyses within female and American
Indian and Alaska Native veterans.

Preliminary Analyses
We will construct nonresponse-adjusted, sample inclusion
probability–weighted estimates of the prevalence of suicide
exposure, sudden death exposure, and the combination of
exposures (exposure to suicide and other sudden death) and the
prevalence of the study outcomes. We will use administrative
data together with the survey sampling strata to develop logistic
regression models for the probability of survey response for
each survey. We will then adjust the initial survey weights based
on the estimated probability of survey response to generate
weights for use in analysis. If there is <3% of missing data for
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the survey items required for a particular analysis, we will
further adjust the weights within classes of individuals with
similar response propensities from the same stratum to address
missing data. If the amount of missing survey items exceeds
3%, we will use the available survey and administrative data in
a chained sequence of regression analyses to impute missing
survey items [55]. We will then use the imputed data to
implement the weighted analyses described in the following
section.

Aims 1, 2, and 3
For aim 1, we will use nonresponse-adjusted, sample inclusion
probability–weighted logistic regression analyses for the
outcomes with sampling strata and exposure categories as
explanatory measures. We will conduct global Rao-Scott
likelihood ratio tests to assess the differences in prevalence of
the primary outcomes between exposure history groups followed
by tests for pairwise differences between groups (hypothesis
1). To assess whether associations between exposure and
outcomes persist when adjusting for covariates, we will expand
these models to include closeness to the decedent or decedents,
an interaction between exposure history group and closeness,
and the sociodemographic and trauma history covariates. If
there does not appear to be an interaction, we will simplify the
model. We will also expand the analyses to include interactions
of exposure history group with number of death exposures, time
since exposure, and time since military separation to examine
whether associations vary with these covariates. We will
summarize the differences between exposure history groups
using model-estimated odds ratios and CIs.

To assess whether the differences between exposure history
groups vary with sex and race, we will use similar Rao-Scott
likelihood ratio tests to compare weighted logistic regression
models incorporating exposure history, sex or race, the
respective interaction with exposure, closeness of decedent, and
sociodemographic and trauma history covariates with models
that do not include the exposure by sex or exposure by race
interaction. Additional analyses will examine the differences
in total scores (continuous measures) for the outcomes,
modifying the abovementioned analyses to use weighted
multiple linear regression models. Similar likelihood ratio tests
will be used and the differences between exposure history groups
will be summarized with model-estimated least square mean
differences and corresponding CIs. We will also conduct a
similar set of analyses to explore whether the prevalence of the
outcomes differ based on the use of VA services (any and mental
health) in the previous year.

For aim 2, we will add the potential modifying factor (eg, social
support or stigma for hypothesis 2) and the interactions with
exposure history and with decedent closeness to the model
developed for aim 1. We will use Rao-Scott likelihood ratio
tests to assess whether the association between exposure history
and a given outcome varies across levels of the moderating
factor or across levels of exposure and decedent closeness. If
we obtain significant results for a test of an interaction between
exposure and a moderator, model-estimated associations
between the moderator and the outcome within exposure history
groups and additional pairwise contrasts between exposure

history groups conditional on the various values of the moderator
will be examined.

For our exploratory aim 3, we will create summary measures
of treatment experiences, reported suicide attempts, and VA
service use and then, similar to aim 1, construct weighted
estimates of the prevalence of these treatment measures, along
with 95% CIs, in the exposure history groups and compare these
using weighted logistic regression analyses with Rao-Scott
likelihood ratio tests. Within exposure history groups, among
those we have identified as meeting the survey criteria for the
clinical conditions, we will estimate the population rates of
receiving VA mental health care (yes, no, number of sessions,
type of therapy, and report of attempt) during the year before
the survey using finite population sampling domain estimation
methods. We will then assess whether these vary based on sex
and race.

Aim 4 Qualitative Analysis
We will use a qualitative data management software package
to facilitate the coding and retrieval of qualitative themes.
Coders will apply a priori–determined, first-level codes that
correspond to the interview domains (eg, social support,
professional help, and stigma). We will use a constant
comparative analysis approach in which we begin to review
data as soon as the first interviews are conducted to permit the
identification of emerging issues to be included where
appropriate in the ongoing interviews. We will review all
proposed codes in weekly meetings to derive an initial
codebook. We will elaborate upon the codebook and adjust
content as each interview is reviewed, through practice coding
and interview reviews until we have finalized the code list.
Before independent coding, we will practice coding as a team
until we reach consensus and record all decisions to create an
audit trail. In addition, we will double code at least 20% of the
transcripts, ensuring that each coder codes at least one of the
transcripts of each of the other coders and ensure acceptable
interrater reliability. Discrepancies will be resolved in team
meetings. After coding is complete, we will produce code reports
that include all subcodes for each selected first-level code and
by veteran mental health status (clinical vs nonclinical interview
groups). We will use the code reports to synthesize patterns of
responses related our domains of inquiry into larger themes.

For aim 4, interpretation will involve the identification of
differences in modifiable factors across our clinical and
nonclinical groups. For example, we will examine whether
veterans who differ in outcomes describe differences in how
people in the community supported them or in their treatment
experiences. We will examine convergence and expansion across
the quantitative and qualitative data [56].

Ethical Considerations
The Minneapolis VA Health Care System Insitutional Review
Board (IRB) granted this protocol (reference number 1676462)
an exempt determination under category 2 (research that
involves surveys or interview procedures) subparts 2 (disclosure
would not be harmful) and 3 (IRB conducts limited review to
make the required determination that there are adequate
provisions to protect the privacy of participants and to maintain
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the confidentiality of data). The IRB also granted a Waiver of
Health Insurance Portability and Accountability Act
Authorization for all study procedures involving the collection
or use of protected health information. The overseeing Research
and Development Committee has reviewed and approved all
amendments or modifications to study procedures and materials.

Results

This project began on July 1, 2022. The study team includes
experts in suicide exposure, suicide prevention, traumatic stress,
epidemiology, survey development and methods, statistics,
programming, and VA administrative data. A veteran
engagement group and an advisory panel of professional experts
provide additional guidance throughout the study. Milestones
so far include the identification of the sampling frame,
implementation of the first phase of the stratified random
sampling plan, refinement and preparation of the recruitment
material and surveys, and piloting of survey methods in a sample
of approximately 800 veterans to identify and resolve challenges
before scaling up. Pilot enrollment began on May 1, 2023.

The study’s funding period will end on June 30, 2026. The
veteran engagement group will help us identify the findings that
are most important to veterans, including study participants and
dissemination vehicles (eg, the study website, publications for
service members and veterans, and veterans service officers).
We will collaborate with the professional advisory panel to
disseminate key findings to VA operational stakeholders and
clinicians. Findings will be disseminated to the scientific
community through publications and presentations.

Discussion

Summary
This is the only national, population-based study of suicide
exposure in veterans and the first one designed to study
differences based on sex and race. It is an initial, crucial step
in addressing the dearth of studies of suicide risk in American
Indian and Alaska Native veterans and fills the knowledge gaps
identified by the US National Alliance for Suicide Prevention,
including the need for reliable and valid estimates of suicide
exposure and the impact of exposure to suicide [17]. This
information is needed to identify postvention strategies and
interventions that address the needs of those affected by suicide
loss or combinations of suicide, other losses, and trauma and
whether these needs differ based on sex and race.

We are prioritizing outcomes associated with trauma and loss.
However, the rich data set this study creates may yield novel
information about the effect of suicide exposure on health and
functioning that have not been hypothesized. Analyses involving
secondary and exploratory measures and VA health care use
may pave the way for full understanding of the effects of suicide
loss and help identify those at risk for being most affected. As
such, we anticipate that this data set will lay the foundation for
studies that go beyond the aims of this project. Possibilities for
future studies include epidemiologic studies of outcomes beyond
those we are able to examine as part of this project (eg, the
longitudinal course of physical and mental health effects of

suicide loss and other sudden death) and, alternatively, studies
that prioritize qualitative data collection and analysis to obtain
a more complete understanding of risk and protective factors
following exposure to suicide or other sudden and traumatic
death.

A challenge for studies in this area is that veterans may have
been exposed to >1 suicide or other sudden death from combat
or other reasons [9,16]. Consistent with previous studies, we
are asking participants to focus on the suicide and sudden death
of the person with whom they were closest because this is the
loss that is likely to have the most significant effect on them
[26]. Relatedly, participants may have PTSD owing to the
suicide exposure or another stressor, and they may have PGD
owing to suicide exposure or another death. To provide more
clarity regarding the sources of their symptoms, we are asking
participants to specify and use as a referent the trauma and death
that was the most difficult for them. However, participants may
have difficulty in separating their response to 1 loss or trauma
from their responses to others. In our analyses, we will examine
the timing, number, and combinations of exposures in an effort
to better understand how multiple losses and trauma of different
types interact to affect outcomes.

We are assessing exposure history through survey because we
are not able to ascertain exposure history through medical
records. Challenges associated with survey data collection
include the possibility that response rates may be lower than
expected and vary based on exposure history, sex, or race. In
anticipation of these potential problems, we will recruit in
batches, closely monitor participation rates, and adjust the
recruitment methods and the sampling plan in an effort to
approximately achieve the desired number of wave-1 and
wave-2 responders per stratum. In the analysis, we will use
inverse probability weights to help account for differential
responses and weigh estimates back to the population. We will
also report all results with CIs as measures of precision,
irrespective of P values, so that our results can still lay a
foundation for future studies.

We also recognize that the prevalence of suicide exposure, other
sudden death exposure, and neither may be different than
expected based on previous studies with veterans from earlier
service eras [12]. If the wave-1 survey does not provide an
adequate number of veterans in each exposure history group
for our second survey, we may have to adjust our analysis plan.
This may occur if, for example, the proportion of post-9/11
veterans unexposed to either suicide or sudden death is very
low.

This study does not allow us to examine the longitudinal course
of symptoms in our exposure history groups, an important topic
with clinical implications. Unfortunately, additional waves of
data collection would not be feasible within the funding
mechanism’s budget cap. We will, however, be able to evaluate
the effect of time since exposure in our analyses. A limitation
associated with our sampling strategy is the lack of inclusion
of post-9/11 veterans who are not enrolled in VA health care
and are at high risk for suicide [1]. However, as not all enrolled
veterans use service regularly, we will be able to compare those
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who have with those who have not used VA health care in the
previous year.

Despite these limitations, this study addresses knowledge gaps
and will direct VA and the field toward an understanding of the
most critical outcomes among veterans exposed to suicide and
the mechanisms that may lead to deleterious outcomes and lay
a foundation for the development and implementation of
effective postvention interventions.

Conclusions
This study addresses an understudied risk factor for
suicide—suicide exposure. Integrating survey, VA
administrative, and qualitative data to address significant
knowledge gaps regarding the effects of suicide exposure will
lay the foundation for interventions to address the needs of
post-9/11 veterans affected by a suicide death, including female
and American Indian and Alaska Native veterans. By advancing
the scientific understanding of suicide loss compared with other
sudden deaths, findings have the potential to also inform
postvention research and interventions more broadly.
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