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ABSTRACT

Introduction: Understanding risk and protective factors for suicide-related outcomes
(suicidal ideation, attempts, and deaths) among military personnel is key to the development
and design of suicide prevention initiatives. Current literature has predominantly focused on
ex-serving or a combination of ex- and serving-personnel. Therefore, factors that may be
pertinent for serving personnel are less understood. This review aims to identify risk and
protective factors for suicide-related outcomes comprising serving military personnel.

Methods: The review adhered to PRISMA guidelines and was registered on PROSPERO. A
systematic literature search of academic databases on military personnel and suicide from
2004 was conducted. Two independent reviewers conducted study selection. Inclusion criteria
included serving personnel, cohort study design, and suicide-related outcomes. Exclusion
criteria were National Guard or reservists, and studies not in English. Data on study and
participant characteristics, military-specific variables, and suicide-related outcomes were
extracted. All studies were critically appraised.

Results: A total of 53 studies were included. Most studies were published in the past ten
years, comprised Army personnel from the United States, and focused on suicide attempt.
Overarching risk factor categories included adverse military experiences, deployment,
repeated help seeking and support, junior rank, occupation, and time in service, and
vulnerability factors within the military context. Since many of these risk factors are inherent
to military service, they may potentially be considered non-modifiable. Despite a limited
number of studies on protective factors, several studies found that unit cohesion reduced the
likelihood of suicidal ideation and suicide attempts.

Conclusions: Suicide prevention strategies within military may be enhanced by targeting risk
factors that are potentially modifiable. Less modifiable risk factors could potentially be
targeted through improved personnel management practices, particularly in preparation for
and after deployment among first-year personnel. Longitudinal research programs that
identify and examine risk and protective factors for serving military personnel is needed.

Key messages
What is already known on this topic

Risk and protective factors for suicide among military veterans have been explored in several
literature reviews, yet no such review has been conducted for serving military personnel.

What this study adds

This review provides a summary of identified risk and protective factors for suicide-related
outcomes within the military context.

How this study might affect research, practice or policy

Results indicate that some risk factors are potentially less modifiable than others and
therefore targeting more modifiable risk factors may be a promising approach for reducing
suicidal outcomes, yet evaluation of such an approach is needed.



INTRODUCTION

Suicide-related outcomes (i.e., suicidal ideation, suicide attempt, and deaths) among military
personnel are a worldwide concern. From a global perspective, serving personnel have lower
pooled prevalence of suicidal ideation (10% vs 14%) and suicide attempts (8% vs 15%) than
ex-serving personnel). This difference also extends to suicide deaths in countries such as
Australia® and the United States of America (U.S.A.)®. Given this difference in suicide-
related outcomes between current and ex-serving military personnel, it is understandable that
most military suicide research has focused on ex-serving personnel or a combination of both
4.5 However, the combination of population groups may conflate risk and protective factors
between the two populations.

Psychiatric disorders (e.g., posttraumatic stress disorder, depression, anxiety) are a risk factor
for suicide-related outcomes commonly observed across populations (i.e., military and
general population)®. The unique nature of military service is distinctly different from
civilian employment and includes the relinquishment of personal freedoms, submission to
military law and system of discipline as well as exposure to a range of environmental
conditions that may be regarded as hazardous'®. The importance of understanding military
culture has been previously described’*” and as such, the specific context and obligations of
military service warrant consideration when investigating factors that may increase or
decrease the likelihood of engaging in suicide-related outcomes in serving military personnel.
Social support has been found to reduce the risk of suicide-related outcomes among serving
personnel'”. However, given the prevalence of suicidal ideation and attempts are less
compared to ex-serving personnel!), there are potentially additional protective factors for
serving personnel.

Recent systematic reviews on suicide-related outcomes among military personnel have
combined serving and ex-serving personnel®, or considered specific psychiatric disorders
only (e.g., adjustment disorders)!) or combat exposures!!?. As such, a review on risk and
protective factors for suicide-related outcomes for serving military personnel is pertinent to
inform suicide prevention initiatives and strategies for Defence Forces. The aim of this
review was to understand military-specific risk and protective factors for suicide-related
outcomes among serving personnel.

METHOD
Literature search

The review was pre-registered on Prospero (CRD42024558183) and followed the PRISMA
guidelines (see Appendix 1). On 19 August 2024, we conducted a systematic search of the
literature across four databases (i.e., PubMed, Scopus, APA PsycINFO, and PTSDubs) using
a combination of database terms (e.g., MeSH terms) and keywords'!® for two main elements
in our search: ‘military’ and ‘suicide’ (Appendix 2). We applied a date restriction of 20-years
(i.e., from 2004). All search results were exported to Endnote V21, and duplicates removed.
The remaining results were uploaded to Covidence for screening.



Study selection

Two reviewers (LTB and KK) independently screened all articles by title and abstract, with
eligible articles further screened by full text. Discrepancies in decisions were resolved
through discussion between reviewers. Inclusion criteria were: (1) Serving military personnel
including Army, Air Force, and Navy, including specialised units such as Marines; (2) cohort
or nested case-control study designs to identify and facilitate inferences based on exposure
before outcome; and (3) suicide-related outcomes. Exclusion criteria were: (1) Ex-serving
military personnel, National Guard, and reservists; (2) other study designs such as cross-
sectional and qualitative studies, opinion pieces, commentaries, and grey literature; and
language other than English.

Critical appraisal

All eligible studies were independently critically appraised by LTB with a second reviewer
(KK) randomly auditing 20% of studies. The critical appraisal tools used were the case
control and cohort checklists from the Joanna Briggs Institute!!).

Data extraction

Study and participant characteristics, military branch, measures, military-related predictors,
and suicide-related outcomes were extracted. Both total sample and number of participants
with suicide-related outcomes were extracted.

Data analysis and synthesis

Included studies were clinically and methodologically heterogenous and therefore not
appropriate for a meta-analysis. Findings were analysed and grouped by similarities within
broad overarching risk factors with a narrative overview applied to present the results. A
caveat for interpretation of results is that some risk factors for suicide deaths (e.g., exposure
to injury and death!> may also be risk factors for suicidal ideation and/or suicide attempts.
However, many studies only focused on one suicide-related outcome and therefore results
reflect singular outcomes despite the potential for risk factors to influence more than one
outcome.

RESULTS

A total of 7,439 papers were identified from initial searches that resulted in 53 studies after
eligibility criteria was applied (see Figure 1). As seen in Appendix 3, most studies only
included suicide attempt as the outcome (n = 24), were published between 2015 and 2020 (n
=31), only comprised Army participants (n = 40), and were from the United States of
America (U.S.A.; n =46). The Army Study to Assess Risk and Resilience in Service
members (STARRS) dataset was used in 33 studies.

Nested case-control (n = 25) and prospective cohort (n = 24) were the most common study
designs. Outcome measures for suicidal ideation were mostly self-report (n = 10), whereas
most suicide attempts (n = 19), and all deaths were identified mostly through International



Figure 1 about here please

Classification of Diseases (ICD) codes. Predictors for suicidal ideation primarily used
established or modifications of scales (e.g., Acceptance and Action Questionnaire-2® (n =
9), whereas administrative variables (e.g., service-related characteristics) were mostly used
for suicide attempts (n = 16) and deaths (n = 12).

Three common issues were identified from the cohort study critical appraisals. First, a lack of
strategies to deal with confounding factors (n = 10). Second, exposures not measured in a
reliable way (e.g., probable TBI'”, n = 9). Finally, it was unclear whether participants were
free from the outcome at the start of the study (i.e., whether they had history of suicidal
ideation and/or suicide attempt; n = 19). Similarly, this unknown history of suicide-related
outcome or other comparable differences between groups (e.g., had previously deployed or
not) was the key issue with case-control study critical appraisals (n = 19).

Risk factors

A total of ten studies included significant findings for suicidal ideation, 27 for suicide
attempts, and 12 for suicide deaths (see Appendix 4 for an overview of findings). Three
studies reported no significant findings for military-related variables (i.e., career group and
enlisted/officer status!'®); i.e., combat-events!”; i.e., deployment-acquired TBI'?. All results
are from U.S.A. studies unless otherwise indicated.

Adverse military experiences

Combat-related experiences were associated with increased risk for all suicide outcomes.
More intense combat exposure increased risk for suicidal ideation®® 2V, and specific
experiences of combat increased risk of attempting suicide. That is, being exposed to more
frequent improvised explosive devices®?, being attacked or ambushed, seeing dead bodies or
human remains, and being directly responsible for the death of a noncombatant®® at eight- to
nine-months post-deployment®?, or the death of an enemy®>. Those who died by suicide
were more likely to have seen wounded, dead, or killed civilians or non-enemy personnel, or
to have discharged their weapon'¥.

Adjustments to military environment provided mixed findings. Suicidal ideation was more
likely if personnel experienced disciplinary problems®®. However, suicide attempt was
associated with moderate and severe adjustment difficulties among Israeli personnel”,
Personnel with low adjustment difficulties were more likely to die by suicide among Israeli
personnel®®. Similarly, Israeli males with low and average motivations to serve in as combat
role were also more likely to die by suicide®®. Other associations with an increased risk of
suicide death include were being demoted within the past two years®?) and a medical
downgrade in the past three months among Irish personnel®?),



Other military experiences were identified as risk factors. Post traumatic stress disorder
(PTSD) with late onset or exacerbations of pre-existing PTSD increased the likelihood of
suicidal ideation for Danish personnel®?, and a diagnosis of PTSD increased risk of a suicide
attempt®?. Similarly, minor traumatic brain injury (TBI)®® and past month TBI symptoms©%
was found to be associated with an increased risk of a suicide attempt with TBI more likely to
be diagnosed in suicide deaths®>. Further risk factors for suicide attempts included being
bullied by the unit>¥, assigned to a unit with at least one suicide attempt in the past year®®),
and having a capability for suicide (i.e., fearlessness about death)®”.

Deployment

Deployment status was associated with increased risk. Compared to currently deployed
enlisted soldiers, never and previously deployed personnel were more likely to experience
suicidal ideation®®, attempt suicide®**?, and never-deployed personnel who previously
served under a stop-loss order (i.c., involuntary extension of a service member's active duty
service) were more likely to die by suicide®®. During deployment, high stress contributed to
suicidal ideation®. Similarly, unmet mental health treatment and support, identified as
needed at pre-deployment, were associated with increased risk for both suicidal ideation and
suicide attempt>). Further, more deployments were also associated with an increased risk for
suicide attempts®> and being deployed in the first year of service increased the likelihood of
attempts®* 4% and death®?. Likewise, currently deployed women were more likely to die by
suicide than men“®,

The risk of when a suicide attempt was more likely varied according to deployment status.
Risk for suicide attempts was greatest at second month of service among non-deployed (i.e.,
recently joined the service but not deployed)“”, at six-** and nine-months®® during
deployment, and fifth month post-deployment™?).

Help seeking and support

Repeated help seeking indicated greater risk. More meetings with a primary (not mental
health) health professional among Israeli personnel®?, at least three®! and after nine®®)
mental health care professional visits increased risk of a suicide attempt for both Israeli and
U.S.A. personnel. For deaths by suicide, associations of risk increased if personnel received
relationship counselling during their service®>, mental health care®?), particularly six or more
visits in 12 months®® or had a documented mental-behavioural disorder in the previous
year®¥. If hospitalised for a psychiatric-related reason, then the first 90-days after being
discharged is when risk is increased, with the first 30-days being the highest risk period®>.

Rank, occupation, and time in service

Combat-related roles were at the greatest risk of attempting suicide for U.S.A. military
personnel, although job loss was itself a risk factor®®. Combat arms (i.e., those who engage
in direct ground combat)®% *24¥ and combat medics“* *37- 3% were the most at risk of
attempting suicide. Contrary findings were reported for Israeli military personnel as support
(non-combat) units were at greatest risk®?. Marines’ categories of undesignated/unknown,
nonqualified (i.e., represent young Marines who had failed to complete occupational



training), service/supply, and infantry were more likely to die by suicide. Likewise, junior
enlisted (i.e., E1 and E2) military personnel® and those with a less-than-expected rank based
on the time they had served“” were associated with greater risk for suicide death.

Personnel in their first two years of service had an increased risk of dying by suicide®®°" and
first four years of service increased the risk of suicidal ideation®® and suicide attempt®? 40- 43
39 Risk for suicide attempts peaked at second month of service®" and ninth month®?. Other
risk factors for suicide attempts were dwell times (i.e., time between deployments) of less
than six-months“® entering the Army at 25 years or older®", and an unauthorised absence
from service®?,

Vulnerability factors within military context

Suicidal ideation was more likely to be experienced if personnel had post-deployment alcohol
use problems or reintegration difficulties®”, hopelessness, or lacked a sense of
belongingness®”. Decreased neurocognitive functioning contributed to a higher likelihood of
both ideation and suicide attempt®®. Being a sexual assault victim®?, having low optimism
or high and low levels of sociability®?, or having an impulsive or risk-taking profile®> were
associated with increased risk for an attempt. Two mental health items (i.e., feeling detached
and avoiding situations) increased the likelihood of dying by suicide!.

Protective factors

Eight studies reported significant findings for protective factors. Unit cohesion was protective
for suicidal ideation®® *+ %% and suicide attempt®?). Increased psychological flexibility®" and
actively engaging in sport also decreased the risk of suicidal ideation for Norwegian
personnel®”. Contrary to earlier findings, more appointments with mental healthcare
professionals decreased risk of suicide attempts in an Israeli sample®?. An additional
protective factor for suicide deaths included having disciplinary action recorded®?. Further, a
study that looked at omega-3 fatty-acid serum concentrations found higher levels of
monounsaturated fatty acids reduced risk of dying by suicide!", likewise higher
concentrations of vitamin D (25(OH)D)®®.

DISCUSSION

This systematic review provides an overview of risk and protective factors for suicide-related
outcomes among serving military personnel. Findings mostly align with previous reviews that
combined serving and ex-serving military personnel® '% V. That is, risk factors such as
shorter length of service, adjustment to military environment difficulties, and combat-related
exposures. However, this review extends on previous findings through a specific focus on
serving members, highlighting military factors and their contribution to suicide-related
outcomes. Importantly, this may be used to inform suicide prevention initiatives and
strategies for personnel during service.

Some risk factors may be considered modifiable (i.e., “factors that could reasonably be
altered, such as psychiatric symptoms and social support”)® Deployment within the first year
of service contributed to both suicide attempt and death, which may be due to combat
exposure?! and the development of an individual’s capability for suicide®”. Therefore,



consideration about the role and support for first year deployments is a potential target for
suicide prevention strategies. Cognitive factors hopelessness and low optimism were found to
be associated with an increased risk for suicidal ideation and suicide attempts, respectively.
These results build on previous findings and offer potential cognitive processes to target for
preventing suicidal-related outcomes®®.

Several of the risk factors appear less modifiable. Combat includes various adverse
experiences that many personnel are exposed to as an aspect of serving, yet this is less
modifiable as a risk factor for suicide-related outcomes. Likewise deployment status, which is
also less modifiable as personnel need to be deployed for military to operate and conduct
missions. Notwithstanding, the United Kingdom Armed Forces Harmony Guidelines were
developed to mitigate psychological risks of long deployments and too frequent deployments,
thus indicating that preventative advances have been made regarding deployments.
Nonetheless, given that combat and deployment are inherent to serving in the military, the
focus on these risk factors should perhaps be managing individuals’ wellbeing after these
experiences. However, as seen in the results of this review, repeated help seeking was
identified as a risk factor. As such, the management of personnel wellbeing may be improved
using appropriate, timely, and evidence-based supports’?. Encouragingly, personnel are
reaching out for support more than ever although there are still barriers to accessing support
(e.g., stigma, career impact)’?. Thus, an opportunity for defence forces is to work towards
the reduction of barriers for serving personnel to access supports whilst improving support
services (e.g., value-based healthcare)’V. In addition to providing supports, identifying ways
in which individuals with psychiatric conditions can be retained in roles within defence
forces that cater to their conditions may also help reduce risk. Nonetheless, a potential
byproduct of more personnel receiving sufficient care is that they develop psychological
skills that may serve as a protective factor during their service(®.

Despite the limited number of studies, protective factors appear more modifiable within a
military context. The importance of unit cohesion indicates that more resources and efforts be
spent on increasing this element of military culture®®, perhaps through sport”. Bullying by
unit members increased suicide attempt risk and therefore increased efforts to target and
report have potential to reduce this risk. Further, social support as a critical protective factor
has been a key component of suicide prevention strategies across population® !9, As such,
the unique camaraderie of serving provides an opportunity for defence forces to enhance this
aspect of military life while addressing behaviours that disrupt it.

This review had considerable strengths, such as a preregistered broad search strategy and
only including cohort studies that included nested case-control studies as a subtype cohort
study. A limitation was that we only extracted and analysed military factors. We acknowledge
that other risk factors are important for suicide-related outcomes and may be germane within
a military context (e.g., time away from family and friends). However, we did not aim to
cover them as we focused on military specific factors. The body of literature heavily
comprised U.S.A. personnel and the use of the Army STARRS dataset, which needs to be
considered when interpreting the results of this review. That is, the review can only report
what data was collected and therefore other risk and protective factors likely exist, but



without the data these potentially unknown factors remain speculative. However, a strength
of the dataset was the use of ICD codes for suicide attempts and administrative data systems
and mortality registries for deaths by suicide. Thus, overcoming self-report limitations noted
in other reviews'" by providing confidence for comparing these suicide-related outcomes.

Three key recommendations for future research were identified. First, similar longitudinal
research programs to Army STARRS could possibly be implemented in other branches of
military and in other nations to better understand the epidemiology and risk and protective
factors beyond the U.S.A. Army. However, individual nations would benefit from conducting
studies similar to U.S.A. Army STARRS longitudinal research that is further tailored to their
specific military and cultural contexts. This is needed to reflect contemporary perspectives on
understanding contributors of suicide-related outcomes while also offering timely evaluation
of suicide prevention resources. Second, big data and artificial intelligence have emerged as
promising research systems and therefore data linkage is warranted for understanding risk
and protective factors for suicide-related outcomes®®. Finally, research focused on
modifiable factors, particularly how to enhance protective factors, is needed to inform and
improve suicide prevention initiatives and strategies. This may need to be supported by an
evaluative process to optimise the identification of mechanisms that can potentially reduce
risk and improve wellbeing.

CONCLUSION

Better understanding of suicide-related outcomes in serving military personnel is a priority
for defence forces. Whilst some risk factors are modifiable, many are not due to the nature of
military service. Opportunities for reducing suicide-related outcomes among serving
personnel include increased preparation and post-deployment support when deploying
personnel in their first year of service, addressing barriers to and improving support services,
and increasing unit cohesion and social supports. Militaries should consider implementing
longitudinal research programs similar to Army STARRS that includes the measurement of
modifiable risk and protective factors.
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Figure 1

This figure shows the process of identifying, screening, and assessing eligibility for studies included in this systematic review.



