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Abstract: Studies aiming to identify if war veterans are at higher risk of suicide have often
produced inconsistent results; this could be due to the complexity of comparisons and
different methodological approaches. It should be noted that this contingent has many risk
factors, such as stressful exposures, wounds, brain trauma and pain syndrome. Most recent
observations confirm that veterans are really more likely to die of suicide as compared to
the general population; they are also more likely to experience suicidal ideation and suffer
from mental health problems. Suicides are more frequent in those who develop PTSD,
depression and comorbid states due to war exposure. Combat stress and its’ frequency may
be an important factor leading to suicide within the frame of the stress-vulnerability model.
According to this model, the effects of stress may interact with social factors, interpersonal
relations and psychological variables producing suicidal tendencies. Modern understanding
of stress-vulnerability mechanisms based on genetic predispositions, early life development,
level of exposure to stress and stress-reactivity together with interpersonal aspects may help
to build more effective suicide prevention programs based on universal/selective/indicated
prevention principles.
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1. Introduction

When discussing suicides in specific occupational or social groups, several main questions usually
arise: (1) are representatives of the specific group at higher risk of suicide compared to the rest of
population?; (2) are there any specific features of environmental or social processes within these
groups, which may impact suicide rates?; (3) can targeted prevention programs be implemented within
this framework and is it possible to improve its potential efficacy?

In this review, we are aiming to better understand the potential risk factors and pathways leading to
suicides among war veterans. This does not mean all military. Systematic analyses regarding suicide in
various national militaries show (i.e., with very rare exceptions) that suicide rates are lower in the
military when compared to corresponding age and gender groups from the general population [1-3].
Thus, being in the armed forces does not necessarily mean higher risk of suicide. Today, the military
setting is quite different from what was observed and extensively discussed (i.e., while describing
altruistic suicide) by Durkheim in his classical work. Focus has shifted to specific military persons
who have experienced stressful events in certain hostile environments, e.g., modern war zones. Thus,
former military that are discharged after being at war (referred to as war veterans) is an important
topic, not only concerning suicide, but regarding psychological and emotional consequences of war as
well. To put in a broader context, the military is the subject of discussion concerning mental health
consequences of war exposures, wherein suicide is one of the most striking [4—6]. It must be noted that
war veterans constitute only a part of the general heterogeneous veterans’ population. This more
general contingent may be at higher risk too, and after persons are discharged from the military, it is
important to access the psychosocial implications upon returning to civilian status. On the other hand
combat stress and being directly in a war zone, as can be seen further, seems to play the most
important role.

There is no consensus in the expert community regarding suicide rates among veterans of military
services. Different studies have produced conflicting results; this is potentially due to the different time
periods, methodology and socio-cultural contexts implemented. On the other hand, mental health
problems among those who have been involved in war conflicts attract more attention; efforts are
taken by governments, public organizations and veterans’ associations to prevent suicides in this
contingent. This is especially true for USA where alarming news of growing suicide rates in the Army
are being disseminated. Despite prevention measures in the military, the number of suicides continues
to increase [7-10]. Quite recent analyses from USA definitely answered “no” to the question
“Is there an epidemic of suicides among current and former US military personnel?” [11,12]. We can
confirm this conclusion, especially in regards to inappropriate formulations used by mass media. But,
the same authors, who are monitoring the situation in USA for many years, consider that the most
recent increased risk of suicide among war veterans warrants attention [11]. Suicides in war veterans
are a sensitive topic and emerging knowledge from current and previous research should be reviewed
occasionally to provide a more objective basis for prevention measures and this may be important for
different countries.

It 1s suggested (confirmed in many studies) that there are multiple risk factors among military
persons when faced with civilian life after retirement and combat exposures. These individuals (mostly
males, though this trend appears to be shifting) often enter into middle age carrying the burden of
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stressful war experiences; being very familiar with firearms, with growing alcohol problem, higher risk
for physical health problems due to previous trauma, pain syndrome, often facing family conflicts,
social isolation etc. [13,14]. On the other hand the majority of military suicides occur among young
males, shortly after being discharged from military service. Thus, this raises the question of why
suicides are becoming more common among younger veterans. We consider that this, as well as many
other specific features of veteran suicides, can be understood within the “stress-vulnerability model” [15].

This model is based on bio-psychosocial synthesis encountering complex relations between genetic
predispositions, personality dimensions and deteriorating (or protective) influences of the social
environment. From this point of view, environmental stressful exposures throughout life play a very
important role. There is an extensive body of evidence showing that childhood abuse and adult adverse
exposures may provoke psychopathology such as mood disorders, PTSD or alcohol and drug abuse
and dependence, thereby, leading to suicide [16—18]. At every stage of developmental trajectory, i.e.,
from prenatal state and early childhood to middle and older age, stressful life events interact with
genetic predispositions and produce adaptive or maladaptive behavioural, emotional and cognitive
responses, possibly through epigenetic mechanisms that establish higher reactivity of stress-systems of
the organism [19-21]. This concept also complies with recently published explanations of growing
suicides among war veterans, such as Interpersonal Theory of Suicide, which gives valuable insight in
deeper psychological mechanisms [22].

2. Methodology

An electronic literature search was conducted using the MEDLINE database. Papers published in
English were selected. There were no restrictions on publication date or publication status. The
identifiers used were “suicides in war veterans”, “suicides in the military” and “military mental
health”, combined with the identifiers “suicide*”, or “suicidal behavior” or “self-injurious behavior”.
Papers were included in the review if they met the following inclusion criteria: discussed issues as
suicidal behaviour or suicide prevention among war veterans, former peacekeepers or representatives
of any other militarized occupations. Papers were independently and systematically reviewed by
experienced researchers. According to the inclusion criteria, 97 relevant publications were identified
on the basis of the title and the abstract. The full-text of 57 papers was available and retrieved for
further analysis. Studies were assessed regarding study type, study population, methodology and
outcome measures. The heterogeneity of study populations, and the methodology, ruled out formal
meta-analysis, therefore a narrative synthesis is presented.

3. Results and Discussion

Though suicides in the military have been depicted for centuries, suicide among retired war
veterans started to attract more attention in the USA shortly after the Vietnam War [23,24]. Initial
studies in this field have not confirmed higher suicide rates in this group; however, it has been noted
that males, who have been at war, tend to commit suicide at a younger age compared to the general
population. Research indicates that the presence of mental illness leads to a nine-fold increase in
suicide rates [24]. After the inclusion of Posttraumatic Stress Disorder (PTSD), as a new diagnosis in
the DSM-III, the awareness of this problem substantially increased [25]; this perhaps was the result of
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intense investigations concerning the mental state of those who have undergone war. Studies among
veterans from the Vietnam War have shown that there is a direct causal link between traumatic stress
exposure and subsequent PTSD [26]. Moreover, those Vietnam veterans who had a diagnosis of PTSD
were shown to have a significantly (~4-fold) increased standardised mortality rate of suicide [27];
those who had been wounded were also at higher suicide risk [28]. In other studies, Vietnam veterans
were shown to have increased levels of suicidal ideation and a history of suicide attempts; this was
also highly correlated with a PTSD diagnosis. With additional diagnoses, particularly depression, there
was an even stronger association [29,30]. However, after the Vietnam studies, research began to focus
on the Gulf War veterans. The risk of suicide in this cohort did not increase in comparison to other
veterans, who did not take part in the war, nor the general population [31,32].

In a new era, conflicts in Iraq and Afghanistan have involved bigger contingents of military from
different countries (mostly from USA) and for longer period of time. Suicides in veterans, tracked by
different official and public structures and agencies, have become an important public health concern,
and it continuously attracts the attention of mass media, politicians and civil society. In the USA,
“record high” suicide rates have been recently reported in both the armed forces (i.e., higher than the
general population for the first time in history) and in military personnel returning from war [10,33].
An important landmark comprised a publication indicating that veterans returning from Iraq and
Afghanistan war zones had significantly higher standardized mortality ratio (SMR) compared to the
general population [34]. In another important study, about 104,000 of veterans comprising different
ages from Vietnam and post-Vietnam conflicts were compared with more than 200,000 non-veterans
Results confirmed that the risk of suicide among war veterans was higher than non-veterans [13].
However, other research (using different access methods) that analysed mortality rates among some
500,000 participants in the Cancer Prevention Study concluded that the risk of death by suicide among
middle-aged and older US males was independent of veteran status [14]. Several other studies found
that suicide mortality in war veterans’ cohorts are not higher in males compared to the general
population; however, all-cause mortality, vehicle-related and drug-related mortality (often suspected as
hidden suicides) were higher among the non-veteran group [35,36]. Strong evidence coming from
most cited studies [13,34] leaves the impression of a growing problem, especially in USA. It may also
reflect the special situation found in USA. Among Australian veterans of the Vietnam War, suicide
mortality rates did not significantly differ compared to the general population and non-veterans [37].
Similar findings were reported regarding UK veterans who took part in the Gulf War [38]. However,
the majority of publications regarding suicide among war veterans derives from USA; studies performed
by American authors often aim to evaluate explicit risk factors and suggest more preventive strategies.

In Table 1, relevant studies are summarized, which provide the possibility for an evaluation with a
historical perspective.

Although there are conflicting results in this field, the studies included in this systematic review
suggest that war veterans are at higher risk of suicide compared to the general population. Recent
evidence has also underscored the importance of PTSD as an underlying risk factor of suicide. This
raises the question on what may be the reasons behind the recent reports on the association between
PTSD diagnoses and suicide rates. Do young military personnel have higher risks and vulnerabilities
which are further exacerbated by military service or is it specifically connected with the changing
military situation? Is it due to the fact that in recent mission persons are faced with longer stays in the
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war zone, growing number of service tours (i.e., 6-month periods of war conditions), increasing
stressful exposures in war zones? Are we facing growing feelings of guilt, existential crises or other
complex problems of transition to civilian life due to changing socio-economic situation?

Table 1. Studies on suicidality among war veterans.

Author(s) Country Contingent Main results

Total vet 6 the state of Suicide rates in veterans do not
otal veterans from the state o . ..
Pokorny, A., 1967 differ from suicide rates of the

USA Texas for the year 1960,
[23] N = 1.154.458 same age and sex groups from
general population.

. . Number of deaths of veterans and
All national servicemen, 19,205
of non-veterans was less than

Adena, M A ; of them served in Vietnam (war expected from Australian
X u
Cobbin, D.M.; Australi veterans) compared to 25,677 p lati h )
ustralia . ) opulation, when veterans were
Fett, M.J.; et al., 1985 who served only in Australia pop i
. compared with non-veterans there
[37] (non-veterans) and to Australian .. ..
lati was no statistically significant
opulation.
popu difference in deaths.
Cohort 0f 9,324 Vietnam

Total mortality in the 5 years after
veterans compared to 8,989 Y 4

The CDC Vietnam ) discharge was 17% higher in
) veterans who served in Korea, . .
Experience study, USA Vietnam veterans, excess mortality
Germany or USA randomly
1987 [24] . was due to external causes
selected from ~5 million USA ) ) .
: (including suicide).
veterans from national database.
, Excess deaths were observed
. Mortality among 24,235 US .
Breslin, P.; A d Marine C among Army Vietnam veterans for
rmy and Marine Corps . .
Kang, H.K.; Y P motor vehicle accidents,

USA Viet t
Lee, Y.;etal., 1988 lethatm ve f:rans were non-motor vehicle accidents, and
[35] compared with that of 26,685

. accidental poisonings. Suicides
non-Vietnam veterans.

were not elevated.
Vet di d with PTSD
4,247 Vietnam veterans from cterans clagnosed wi

Bullman, T.A.; . ) were 3.97 times more likely to die
Agent Orange Registry with

K H.K., 1994 USA f suicide (SMR 6.74 f
ang, ’ PTSD diagnosis compared with oF sulelde ( was or
[27] i veterans with and 1.67 for those
12,010 veterans without PTSD. .
without PTSD).
In comparison with the US male
Risk of suicide for 34,534 general population, veterans
Bullman, T.A.; veterans who were wounded in hospitalized due to combat wound
Kang, H.K., 1996 USA Vietnam was evaluated with or wounded more than once had a
[28] regards of severity of wound and | significantly increased risk of

number of times being wounded. | suicide (SMR 1.22 and

1.58 respectively).
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Table 1. Cont.
Author(s) Country Contingent Main results
Retrospective cohort study of There was a small but significant
Kang, HK.; postwar mortality among excess of deaths in the Gulf War
Bullman, T.A., 1996 USA 695,516 Gulf War veterans and | veterans mainly caused by
[31] 746,291 other veterans followed | accidents. No difference in
through September 1993. suicides was found (RR = 0.94).
Macfarlane, G.J.; A retrospective cohort study Mortality from “external” causes
Thomas, E.; including all 53,462 UK Gulf was higher in the Gulf cohort
Cherry, N., 2000 UK War veterans in comparison to (mortality rate ratio 1.18) however,
[38] equivalent cohort of personnel no excess of deaths were recorded
who were not deployed. as suicide.
Mortality of 9,324 Army The crude RRs for suicides and
veterans was compared to 8,989 | homicides were somewhat
Boehmer, C.; et al., ) )
2004 [36] USA non—Vletpam veterans from the elevated. in the first 5 years (1.72)
date of discharge the end of the | but not in the next 5 years of
year 2000. follow-up (0.93).
7,924 “Vietnam theater” Veterans diagnosed with PTSD
Boscarino, J.A., 2006 l/et.erans Were”cornpared t(.) 7,364 | had a.m increased risk o.f death from
[43] USA Yletnam era” veterans with and | multiple cau'ses,.espemally t."r(.)m
without PTSD ~30 years after external, which included suicide,
their military service. hazard ratio 2.3.
0.21% of veterans completed
. ) A retrospective cohort study of | suicide during the follow-up,
Zivin, K.; Kim, M.;
807,694 veterans from the younger and older veterans were at
McCarthy, J.F.; et al., USA i ) ) . . .
2007 [44] National Regmtry of Depression | higher r'1sk than middle-aged ones,
for the period of 1999-2004. those with PTSD had overall lower
risk of suicide.
Kaplan, M.: Prospective follow-up study, Over time veterans were twice as
Huguet, N." sample of 320,890 persons from | likely (adjusted hazard ratio 2.13)
McFarlan(i B’H USA National Health Interview to die of suicide compared
etal., 20 0’7 N 3]’ Survey, among them 104,026 with male nonveterans in the
veterans. general population.
The overall risk for suicide was
Veterans were identified by the | not significantly elevated
Defense Manpower Data Center. | (SMR 1.15) but was increased for
Kang, HK.. The final cohort included all former active duty veterans
’ ; 490,346 veterans who served in | (SMR1.33) and for veterans
Bullman, T.A., 2008 USA . .
[34] Iraq (OIF/OEF) and were diagnosed with a selected mental

disorder (SMR 1.77). The most
common methods of suicide were
by firearm (73%) and

by hanging (21%)).
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Table 1. Cont.
Author(s) Country Contingent Main results
Gutierrez, P.M.: 114 ?101.1‘[6 psychiatric . . .
Brenner. LA - admissions, 22 veterans with a From post-traumatic patients
Huggins Ji A 2(’) 08 USA | history of traumatic brain injury, | 6 (27.3%) has made a total of
T measured suicidal ideation, 14 suicide attempts.
[57] .
nature of suicide attempts.
Veterans with PTSD were more

Jakupcak, M.; Iraq and Afghanistan War than 4 times as likely to endorse

Cook, J.; USA veterans (N = 407) referred to suicidal ideation. Risk for suicidal
Imel, Z.; et al., 2009 Veterans Affairs mental ideation was 5.7 times greater in

[42] health care. veterans who screened positive for

two or more comorbid disorders.
Miller, M.; Barber, C.; Prospective cohort study of In age-adjusted analyses the
Azrael, D.; et al., 2009 USA 499,356 male participants in the | risk of suicide did not differ by

[14] Cancer Prevention initiative. veteran status.

Odds of completed suicide were
significantly increased for patients

Pfeiffer, P.N. . . with panif: disorder (QR 1..26) and

Ganoczy, D.. 887,85? patients with Who.rec.elved any antianxiety

USA depression from Veterans medication (OR 1.71). Odds of
Ilgen, M.; et al., 2009 . . ..

[56] Administration databases. completed'sulclde' were decrs:ased
among patients with comorbid
posttraumatic stress disorder
(OR 0.87).

Kaplan, M.S.; Data from 28,534 suicide Th.e .male and female veteran
McFarland, B.H.; decedents from the 2003 to 2006 sulclde.decedents Were, .
Huguet, N., 2009 UsA National Violent Death respec‘Flvely, 1.3 and 1.6 times )

[55] Reporting System. more likely to use firearms relative
to nonveterans.

Veterans with severe pain were
Ilgen, M.A.; Zivin, K.; Analysing medical records and more likely (hazards ratio 1.33) to
Austin, K.L.; etal., USA National Death Index die by suicide than patients
2010 [59] (N =260,254). experiencing none, mild or
moderate pain.
Veterans with a history of TBI
Individuals who received care at | were 1.55 times more likely to die

Brenner, L.A.; US Veterans Administration by suicide, those with

Ignacio, R.V_; USA between fiscal years 2001 to concussion/cranial fracture were
Blow, F.C., 2011 2006, all patients with a history | 1.98 times, and those with

[58] of traumatic brain injury contusion/ /traumatic intracranial

(n =49,626). hemorrhage were 1.34 times more
likely to die by suicide.

It must be taken into consideration that long-term psychological consequences of war and traumatic
stress, in general, can be seen across war veterans’ globally. Mental health among war veterans is very
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similar across cultures, notwithstanding socioeconomic differences. Suicide rates are usually not
calculated and compared to the general population; however, some research has been performed on
Russian veterans (i.e., Afghanistan and Chechnya), British Falkland conflict veterans, and Croatian
local war veterans [39,40]. Deahl and co-authors [6] suggest that mental health problems of
ex-military are diverse, polymorphic and have psychosocial consequences like social exclusion,
homelessness, self-harm and substance abuse. In the longitudinal study of male veterans with a history
of drug abuse, it was found that PTSD, drug-dependence, non-fatal attempted suicides and suicidal
ideation had a strong continuity over time [41], with suicidal ideation some 4-times more frequent in
PTSD-sufferers [42]. Veterans diagnosed with PTSD have an increased risk of death, not only from
suicide, but from other causes as well [43]. Evidence shows that suicide rates are higher among older
and younger depressed veterans with PTSD compared to middle-aged veterans [44]. Moreover,
younger males were shown to have the highest suicide risk [23].

Among former military personnel, there are many publications that focus on the role of underlying
disorders in the genesis of suicidality, especially PTSD. PTSD is a highly comorbid disorder with a
growing prevalence among war veterans. PTSD is commonly present in those veterans with a previous
history of suicide attempts, psychopathology and severe substance abuse characteristics [45,46].
Aggressive and self-aggressive behaviour in veterans occurs more often in PTSD cases [47]; veterans
diagnosed with PTSD have 4-times as many firearms as non-veterans [48]. These data provide an
explanation for many veteran suicides; however, suicide cannot be explicated as the result of one
particular mental disorder. Moreover, as can be seen from Table 1 some studies do not confirm that
those war veterans who suffer PTSD are more likely to commit suicide. Notwithstanding, depression is
considered the leading underlying disorder for suicide and recent studies suggest that PTSD has a
pronounced effect on risk mostly if comorbid with depression. This issue was addressed by L. Sher,
who indicated a significant comorbidity between PTSD and major depressive disorder (MDD) [49].
Recently, the same author proposed that the majority of individuals diagnosed with comorbid PTSD
and MDD have a psychobiological condition that can be termed as “posttraumatic mood disorder”
(PTMD). The author described studies suggesting that patients suffering from comorbid PTSD and
MDD differ clinically and biologically from individuals with PTSD alone or MDD alone. Individuals
with comorbid PTSD and MDD are characterized by a greater severity of symptoms, increased
suicidality, and a higher level of impairment in social and occupational functioning [50]. Taking into
account the “many faces” of male depression (aggression, alcohol abuse, poor social functioning)
leading to male vulnerability and gender related public health paradoxes [51], this idea looks very
attractive. Logically the model of suicidal behavior in war veterans with PTMD has been proposed by
L. Sher which consists of the following components: (1) genetic factors; (2) prenatal development;
(3) biological and psychosocial influences from birth to mobilization/deployment; (4) mobilization/
pre-deployment stress; (5) combat stress, traumatic brain injury, and physical injury; (6) post-deployment
stress; (7) biological and psychosocial influences after the deployment; (8) trigger (precipitant) of a
suicidal act; and (9) suicidal act. The first four components, according to the proposed model,
determine the vulnerability to combat stress; whereas, the first seven components ascertain a
predisposition to suicidal behavior, which is a key element that differentiates PTMD patients with
high- and low-risks of suicide [49,50]. Concerning the three key components of the suicidal process
(i.e., biological, personality/psychological and social/environmental), the model proposed by Sher is
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congruent with the more general stress-vulnerability model [9] and takes into account specific social
interactions and stressors of the military.

Modern challenges of growing war conflicts, and its potential for comorbid psychopathologies [4-6,52],
should be taken into consideration as a warning for exacerbating suicides, suicide attempts and
psychopathology among newly released military personnel. This has been underscored in recent
studies. Janet Wiener and colleagues have followed more than 10,000 veterans, who were hospitalized
at the Veterans Affairs medical centre between 1993 and 1998 following a suicide attempt. Results
showed that suicide accounted for 13% of all deaths in the study cohort, while in the general
population, it accounted for only 1.8% of all deaths [53]. There was a high prevalence of diagnosed
alcohol disorder or abuse (31.8%), drug dependence or abuse (21.8%), psychoses (21.2%), depression
(18.5%) and hypertension (14.2%) in this cohort. Moreover, veterans who attempted suicide had a
substantially higher mortality rate compared with the non-suicide, e.g., heart diseases, cancer and
traffic accidents. Thus, mental health problems appeared to be significantly correlated with general
health and mortality. The above mentioned study also reported on women suicides among veterans.
Among female suicide attempters, completed suicide appeared to be the leading cause of death, while
in males, it was second leading cause. This is confirmed in another study, which examined some
6,000 female suicides; results revealed that women aged from 18 to 35 years, who served in the US
military, committed suicide nearly three times more frequent than nonveteran females of the same age
group [54]. Veterans were more likely to use firearms for suicide compared to nonveterans, even
after adjusting for age, marital status, race and region of residence; this applied to both males and
females [55], which changes our general view on the violent death as a typical male phenomenon.

Thus, not PTSD alone as an important underlying disorder but also its comorbidity with other
psychopathologies and physical health problems serve as factors leading for suicide. Besides the
proposed MDD condition, there is evidence indicating that the odds of completed suicide are
significantly increased in depressed patients with generalized anxiety disorder and panic disorder [56].
Veterans may also have additional risk factors for suicide, mainly due to brain trauma and pain
syndrome. Several publications testify that cognitive, psychiatric and emotional facets of traumatic
brain injury are risk factors of attempted and completed suicide [57,58]. Severe pain also predicts
higher suicide risks, and in those veterans who are living in institutions, pain and physical illness were
the most severe triggers [59,60]. It must be also noted that general health problems add to previous
stressful exposures and constitute additional risk factors.

That the level of stressful exposures determines, in many ways, future mental problems and
suicidality among veterans can be seen from data regarding peacekeepers. Recently, with the wide role of
peacekeeping duties worldwide, several researchers have studied suicide in former peacekeepers [61-64].
The peacekeeping soldier is not expected to be engaged in regular war activities, rather acts as a buffer
between hostile parties. This task is completely different from soldiers who are traditionally trained for
combat [3]. This specific group may suffer from serious tension and psycho-emotional problems in
regions with different ethnicity and conflicts, but they are usually less exposed to combat stress.
Although an increase in suicide by firearms was reported in Norwegian peacekeepers [61,62], a
Canadian study was unable to confirm a higher risk of suicides in this group [63]. In a Swedish study
performed on 39,768 former peacekeepers, even a lower number of suicides were found compared to
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the general population [64]. Thus, there is no definite conclusion with more evidence of now rise of
suicides. It is possible to speculate that absence of direct combat exposure makes this group different.

Discussion regarding mechanisms of suicide among war veterans is not limited to psychobiological
aspects. It should be noted that a valuable insight into more subtle psychological mechanisms of the
problem was presented within the Interpersonal-Psychological Theory of Suicide [22], which is based
on an earlier Suicidal Mode discourse [65]. This concept is putting forward three important factors,
which may lead to suicide: (1) feelings that one does not belong with other people (thwarted
belongingness); (2) feelings that one is a burden on others or society (perceived burdensomeness); and
(3) an acquired capability to overcome the fear and pain associated with suicide (acquired capability of
lethal self-injury) [22]. Within the frame of this theory many psycho-social aspects concerning
discharge from the armed forces (i.€., loosing relations with comrades, problems during the transition
period, and feeling excluded from civilian life) are relevant. Stressful experiences of being in the war
zone, together with elements of extensive training are also important underpinnings of suicide risks.
During military missions, solders may develop certain aggressive and impulsive behavioural
automatisms in order to deal with the stressful environments. Combat training and military exposures
may cause habituation to fear of painful experiences, including suicide [22]. This evidence adds to the
better understanding of veterans’ suicide. Veterans who commit suicide are a heterogeneous group,
wherein they are differentially exposed to social, psychological or psychopathological risks. Combat
stress and direct experiences of war may be the unifying factor though this factor is valid only for the
part of the released military. On the other hand this particular exposure may be the main contributing
risk factor that influences suicide rates in a more general contingent. This again emphasises that stress
is potentially the main mechanism exacerbating existing vulnerabilities and may serve as the main
component for inducing suicide.

Discussion on suicide prevention measures among veterans, its implementation and effectiveness
may be a theme for a specific review. Quite recently, such systematic reviews have covered practically
all aspects of this subject, which makes our task much easier [66]. Suicide prevention measures in war
veterans vary from systemic policy on the governmental level [8,67] to more local initiatives [68].
Recently, several publications have discussed priorities and main strategies within this field [67,69]. In
many cases, the so-called “gatekeepers’ training” strategy is promoted [69,70]. This same strategy was
utilized in the management of suicidal crisis in a large military unit in the Ukraine, during the period of
severe economic problems and downsizing [71]; results revealed promising outcomes. In USA, the
system of prevention is mostly developed within veterans’ health facilities; the main strategies are
based on screening for mental health problems, identifying appropriate treatment, and hotlines and
awareness training for staff and families [67-71]. The above mentioned systematic review on suicide
prevention programs both for military and veterans reports that there are insufficient data, thus,
concrete conclusions regarding the effectiveness of these programs are ambiguous [66]. Of course, this
should not discourage those who are involved in these activities, as the effectiveness of these programs
cannot be definitively measured. Thus, each saved life is a valuable achievement.
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4. Conclusions

This review attempts to understand why suicide is becoming more noticeable among war veterans.
Returning back to the questions formulated in the beginning of this paper, we can conclude that war
veterans definitely have specific social and environmental factors that may increase their risks for
suicidality. On the other hand, it is difficult to draw a definitive conclusion regarding higher suicide
rates among veterans when compared with the general population. This group is very heterogeneous.
Veterans of different age groups and involved in different conflicts may vary in risk, thus, appropriate
comparisons is essential. It is not always feasible so far as studies on veterans’ suicides are using
different access methods, cover different time periods and the level of war exposure cannot be easily
identified within studied cohorts. On the other hand those who were involved in latter conflicts, as in
Iraq, are definitely at higher risk [11,34,72]. Even with the “healthy soldier effect”, good mental and
physical health is not always protective from adverse effects of war exposures and subsequent deaths
from suicides [73]. This may be well understood within the stress-vulnerability model, which
integrates biological and psychosocial factors. It also explicates the interaction of different kinds of
stress as a pathway to suicidal behavior. On the other hand, many aspects of this phenomenon may lie
in deep psychological and existential problems of those who were involved in the wars that USA and
other countries are leading abroad. The problem of the wish to die cannot be understood only in terms
of traditional risk factors. Those returning from war may also experience changes in identity and
alienation from civilian life [74]. Complex interpersonal problems and acquired capability to overcome
fear of extreme pain may contribute to suicidal tendencies in war veterans as well [22,75].

In spite of discrepancies between different studies, the general conclusion is very likely to confirm
that war veterans have many mental health problems [5,6,52,72,76] and suicide is the clearest one
among them. Many studies concentrate on PTSD as an underlying disorder, nevertheless some authors
point that PTSD has a pronounced effect on suicide risk especially in comorbidity with depression. On
the other hand psychiatric disorders (though being important predictors of suicide) are not able to
explain all suicides in veterans. It should be taken into consideration suicide is often a pathway for
alleviating pain and suffering which may be independent from diagnoses. It is not even so important if
suicide rates in veterans are slightly higher or lower than in the general population. It is more
important to consider the moral responsibility of society towards those who are facing numerous
psychological and health problems after serving the military [77]. It is also a very vivid example of
how stressful environmental exposures can reveal hidden vulnerabilities, thus, producing mental health
problems. Moreover, aggressive and impulsive components of the training usually applied to modern
combatants may lead to negative consequences in civilian life after discharge. There is no doubt that
many interdisciplinary studies are needed to better understand stress vulnerability and resilience in war
veterans, including genetic/epigenetic, psychological, cognitive, social and spiritual factors.

For development of preventive measures, we rely on known approaches in suicide prevention. The
universal/selective/indicated model [78] seems to be the most relevant. In general terms, the universal
prevention is aimed at the general population (i.e., those enrolled in the armed forces in our case),
selective is aimed at those who have an elevated risk (e.g., combat veterans) and indicated, which is
aimed at addressing the symptoms (i.e., those who have developed PTSD or mood disorders,
experienced brain trauma, have been wounded causing residual pain syndrome, or appeared in a
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situation of crisis, alienation and/or exclusion). From this point of view, suicide prevention in war
veterans should focus on (1) better screening at admission to the Army (e.g., early life events should
be addressed more seriously, and possibly in future genetic variables should also be taken into
consideration); (2) development of better strategies of psychological training (e.g., stress-inoculation)
and support; (3) implementation of veterans’ status strategies that are based on improvement in
recognition of mental health problems and better treatment of comorbid psychiatric conditions;
(4) better control of physical health, rehabilitation from trauma and pain management; (5) better
identification of suicidal tendencies; and (6) social and family support, social inclusion, measures to
overcome thwarted belongingness and to decrease one's sense of burdensomeness, as well as possible
counterbalancing acquired capability. Many parts of these strategies are already being implemented,
however, have not been thoroughly evaluated. A combination of state-of-the-art research concerning
developmental trajectory and stress-vulnerability acquirement via genetic and epigenetic mechanisms
are also needed.

References

1. Mahon, M.J.; Tobin, J.P.; Cusack, D.A.; Kelleher, C.; Malone, K.M. Suicide among regular-duty
military personnel: A retrospective case-control study of occupation-specific risk factors for
workplace suicide. Am. J. Psychiatry 2005, 162, 1688—1696.

2. Zamorski, M.A. Suicide prevention in military organizations. Int. Rev. Psychiatry 2011, 23,
172-180.

3. Rozanov, V.A.; Mehlum, L.; Stiliha, R. Suicide in Military Settings. Combatants and Veterans.
In Oxford Textbook of Suicidology and Suicide Prevention; Wasserman, D., Wasserman, C., Eds.;
Oxford University Press: Oxford, UK, 2009; pp. 258-265.

4. Hoge, C.W.; Castro, C.A.; Messer, S.C.; McGurk, D.; Cotting, D.I.; Koffman, R.L. Combat duty
in Iraq and Afghanistan, mental health problems, and barriers to care. N. Engl. J. Med. 2004, 351,
13-22.

5. Wells, T.S.; Miller, S.C.; Adler, A.B.; Engel, C.C.; Smith, T.C.; Fairbank, J.A. The impact of
current Iraq and Afghanistan conflicts on military mental health: A US perspective. Int. Rev.
Psychiatry 2011, 23, 144-152.

6. Deahl, M.P.; Klein, S.; Alexander D.A. The costs of conflict: Meeting the mental health needs of
serving personnel and service veterans. Int. Rev. Psychiatry 2011, 23, 201-209.

7. Sundararman, R.; Panangala, S.V.; Loster, S.A. CRS Report for Congress. Suicide among
Veterans; 2008; p. 13. Available online: http://assets.opencrs.com/rpts/RL34471 20080505.pdf
(accessed on 11 July 2012).

8. Department of Veterans Affairs Office of Inspector General. Evaluation of Suicide Prevention
Program Implementation in Veterans Health Administration Facilities; 2009; p. 15. Available
online: http://permanent.access.gpo.gov/fdlp927/VAOIG-09-00326-223.pdf (accessed on 11 July
2012).

9. Cogan, J. US Military Suicide Rates at Record High; 2009. Available online:
http://www.wsws.org/articles/2009/feb2009/suic-t04.shtml (accessed on 4 February 2009).



Int. J. Environ. Res. Public Health 2012, 9 2516

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

US Army Suicides Reach Record High. Available online: http://www.defenceweb.co.za/
index.php?option=com_content&view=article&id=18078:us-army-suicides-reach-record-
high&catid=50:Land&Itemid=105 (accessed on 16 August 2011).

Kang, H.K.; Bullman T.A. Is there an epidemic of suicides among current and former US military
personnel? Ann. Epidemiol. 2009, 19, 757-760.

Bossarte, R.M.; Claassen, C.A.; Knox, K.L. Evaluating evidence of risk for suicide among
veterans. Mil. Med. 2010, 175, 703—-704.

Kaplan, M.; Huguet, N.; McFarland, B.H.; Newsom J.T. Suicide among male veterans:
A prospective population-based study. J. Epidemiol. Community Health 2007, 61, 619-624.
Miller, M.; Barber, C.; Azrael, D.; Calle, E.E.; Lawler, E.; Mukamal, K.L. Suicide among US
veterans: A prospective study of 500,000 middle-aged and elderly men. Am. J. Epidemiol. 2009,
170, 494-500.

Wasserman, D. Ed. Suicide. In An Unnecessary Death; Martin Dunitz: London, UK, 2001;
pp. 13-27.

Heeringen, K.; Hawton, K.; Williams, J.M.G. Pathways to Suicide: An Integrated Approach. In
Suicide and Attempted Suicide; Hawton, K., Heeringen, K., Eds.; John Wiley and Sons: Hoboken,
NJ, USA, 2000; pp. 223-234.

Koenen, K.C.; Nugent N.R.; Amstadter, A.B. Gene-environment interaction in posttraumatic
stress disorder. Eur. Arch. Psychiatry Clin. Neurosci. 2008, 258, 82-96.

Roy, A.; Sarchiapone, M. Interaction of Hereditary and Environmental Factors in the Psychiatric
Disorders Associated with Suicidal Behaviour. In Oxford Textbook of Suicidology and Suicide
Prevention; Wasserman, D., Wasserman, C., Eds.; Oxford University Press, Oxford, UK, 2009;
pp. 183-187.

Rozanov, V.A. Genes-Environment Interaction and Development of PTSD. In Coping with
Post-Traumatic Stress Disorder in Returning Troops (Wounds of War I1); Wiederhold, B., Ed.;
IOS Press: Amsterdam, The Netherlands, 2010; pp. 13—-19.

Szyt, M. DNA methylation, the early-life social environment and behavioral disorders.
J. Neurodev. Disord. 2011, 3, 238-249.

Labonte, B.; Turecki, G. The epigenetics of suicide: Explaining the biological effects of early life
environmental adversity. Arch. Suicide Res. 2011, 14, 291-310.

Selby, E.A.; Anestis, M.D.; Bender, T.W.; Ribeiro, J.D.; Nock, M.K.; Rudd, M.D.; Bryan, C.J;
Lim, I.C.; Baker, M.T.; Gutierrez, P.M.; et al. Overcoming the fear of lethal injury: Evaluating
suicidal behavior in the military through the lens of the Interpersonal-Psychological Theory of
Suicide. Clin. Psychol. Rev. 2010, 30, 298-307.

Pokorny, A.D. Suicide in war veterans: Rates and methods. J. Nerv. Ment. Dis. 1967, 144,
224-229.

Postservice mortality among Vietnam veterans. The Centers for Disease Control Vietnam
Experience study. JAMA 1987, 257, 790-795.

American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders,
3rd ed.; American Psychiatric Association: Washington, DC, USA, 1980.

Buydens-Branchey, L.; Noumar, D.; Branchey, M. Duration and intensity of combat exposure and
posttraumatic stress disorder in Vietnam veterans. J. Nerv. Ment. Dis. 1990, 178, 582—587.



Int. J. Environ. Res. Public Health 2012, 9 2517

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Bullman, T.A.; Kang, H.K. Posttraumatic stress disorder and the risk of traumatic deaths among
Vietnam veterans. J. Nerv. Ment. Dis. 1994, 182, 604—610.

Bullman, T.A.; Kang, H.K. The risk of suicide among wounded Vietnam veterans. Am. J. Public
Health 1996, 86, 662—667.

Kramer, T.L.; Lindy, J.D.; Green, B.L.; Grace, M.C.; Leonard, A.C. The comorbidity of
post-traumatic stress disorder and suicidality in Vietnam veterans. Suicide Life Threat. Behav.
1994, 24, 58-67.

Hendin, H.; Haas, A.P. Suicide and guilt as manifestations of PTSD in Vietnam combat veterans.
Am. J. Psychiatry 1991, 148, 586-591.

Kang, H.K.; Bullman, T.A. Mortality among US veterans of the Persian Gulf War. N. Engl. J.
Med. 1996, 335, 1498—1504.

Kang, H.K.; Bullman, T.A. Mortality among US veterans of the Gulf War: Seven year follow-up.
Am. J. Epidemiol. 2001, 154, 399-405.

Clifton, E. Suicide Rate Surged among Veterans. Available online: http://ipsnews.net/news.asp?
1idnews=49971 (accessed on 13 January 2010).

Kang, H.K.; Bullman, T.A. Risk of suicide among US veterans after returning from the Iraq and
Afghanistan war zones. JAMA 2008, 300, 652—-653.

Breslin, P.; Kang, H.K.; Lee, Y.; Burt, V.; Shepard, B.M. Proportionate mortality study of US
Army and US Marine Corps veterans of the Vietnam War. J. Occup. Med. 1988, 30, 412—419.
Boehmer, C.; Flanders, D.; McGeehin, M.; Boyle, C.; Barett, D.H. Post service mortality in
Vietnam veterans: 30-year follow-up. Arch. Int. Med. 2004, 164, 1908-1916.

Adena, M.A.; Cobbin, D.M.; Fett, M.J.; Forcier, L.; Hudson, H.M.; Long, A.A.; Nairn, J.R;
O’Toole, B.I. Mortality among Vietnam veterans compared with non-veterans and the Australian
population. Med. J. Aust. 1985, 143, 541-544.

Macfarlane, G.J.; Thomas, E.; Cherry, M. Mortality among UK Gulf War veterans. Lancet 2000,
356, 17-21.

Spooner, M.H. Suicide claiming more British Falkland veterans than fighting did. CMAJ 2002,
166, 1453.

Nad, S.; Marcinko, D.; Vuksan-Aeusa, B.; Jakovljevi¢, M.; Jakovljevic, G. Spiritual well-being,
intrinsic religiosity, and suicidal behavior in predominantly Catholic Croatian war veterans with
chronic posttraumatic stress disorder: A case control study. J. Nerv. Ment. Dis. 2008, 196, 79-83.
Price, R.K.; Risk, N.K.; Lewis, C,E.; Lewis, C.E.; Spitznagel, E.L. Post-traumatic stress disorder,
drug dependence and suicidality among male Vietnam veterans with a history of heavy drug use.
Drug Alcohol Depend. 2004, 76, 31-43.

Jakupcak, M.; Cook, J.; Imel, Z.; Fontana, A.; Rosenheck, R.; McFall, M. Posttraumatic stress
disorder as a risk factor for suicidal ideation in Iraq and Afghanistan War veterans. J. Trauma.
Stress 2009, 22, 303-306.

Boscarino, J.A. Posttraumatic stress disorder and mortality among US Army veterans 30 years
after military service. Ann. Epidemiol. 2006, 16, 248-256.



Int. J. Environ. Res. Public Health 2012, 9 2518

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

Zivin, K.; Kim, M.; McCarthy, J.F.; Austin, K.L.; Hoggatt, K.J.; Walters, H.; Valenstein, M.
Suicide mortality among individuals receiving treatment for depression in the Veterans Affairs
Health System: Associations with patient and treatment setting characteristics. Am. J. Public
Health 2007, 97, 2193-2198.

Benda, B.B. Discrimination of suicide thoughts and attempts among homeless veterans who abuse
substances. Suicide Life Threat. Behav. 2003, 33, 430-442.

Benda, B.B. Gender differences in predictors of suicidal thoughts and attempts among homeless
veterans that abuse substances. Suicide Life Threat. Behav. 2005, 35, 106-116.

Begic, D.; Jokic-Begic, N. Aggressive behavior in combat-veterans with post-traumatic disorder.
Mil. Med. 2001, 166, 671-676.

Freeman, T.W.; Roca, V.; Kimbrell, T. A survey of gun collection and use among three groups of
veterans patients admitted to veterans’ affairs hospital treatment program. South. Med. J. 2003,
96, 240-243.

Sher, L. Suicide in war veterans: The role of comorbidity of PTSD and depression. Expert Rev.
Neurother. 2009, 9, 921-923.

Sher, L. A model of suicidal behavior in war veterans with posttraumatic mood disorder.
Med. Hypotheses 2009, 73, 215-219.

Rutz, W.; Rihmer, Z. Suicide in Men. Suicide Prevention for the Male Person. In Oxford
Textbook of Suicidology and Suicide Prevention; Wasserman, D., Wasserman, C., Eds.; Oxford
University Press: Oxford, UK, 2009; pp. 250-255.

Ritchie, E.C.; Benedek, D.; Malone, R.; Carr-Malone, R. Psychiatry and the military: An update.
Psychiatr. Clin. North Am. 2006, 29, 695-707.

Weiner, J.; Richmond, T.S.; Conigliaro, J.; Wiebe, D.J. Military veteran mortality following a
survived suicide attempt. BMC Public Health 2011, 11, doi:10.1186/1471-2458-11-374.
McFarland, B.H.; Kaplan, M.S.; Huguet, N. Datapoints: Self-inflicted deaths among women
with US military service: A hidden epidemic? Psychiatr. Serv. 2010, 61, doi:10.1176/
appi.ps.61.12.1177.

Kaplan, M.S.; McFarland, B.H.; Huguet, N. Firearm suicide among veterans in the general
population: Findings from the national violent death reporting system. J. Trauma. 2009, 67, 503-507.
Pfeiffer, P.N.; Ganoczy, D.; Ilgen, M.; Zivin, K.; Valenstein, M. Comorbid anxiety as a suicide
risk factor among depressed veterans. Depress. Anxiety 2009, 26, 752-757.

Gutierrez, P.M.; Brenner, L.A.; Huggins, J.A. A preliminary investigation of suicidality in
psychiatrically hospitalized veterans with traumatic brain injury. Arch. Suicide Res. 2008, 12,
336-343.

Brenner, L.A.; Ignacio, R.V.; Blow, F.C. Suicide and traumatic brain injury among individuals,
seeking Veterans Health Administration services. J. Head Trauma Rehabil. 2011, 26, 257-264.
Ilgen, M.A.; Zivin, K.; Austin, K.1.; Czyz, E.K.; Valenstein, M.; Kllbourne. A.M. Severe pain
predicts greater likelihood of subsequent suicide. Suicide Life Threat. Behav. 2010, 40, 597-608.
Ku, Y.C.; Tsai, Y.F.; Lin, Y.C.; Lin, I.P. Suicide experiences among institutionalized older
veterans in Taiwan. Gerontologist 2009, 49, 746-754.



Int. J. Environ. Res. Public Health 2012, 9 2519

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

Thoresen, S.; Mehlum, L.; Moller, B. Suicide in peacekeepers—A cohort study of mortality from
suicide in 22,275 Norwegian veterans from international peacekeepers operations. Soc. Psychiatry
Psychiatr. Epidemiol. 2003, 38, 605-610.

Thoresen, S.; Mehlum, L. Risk factors for fatal accidents and suicides in peacekeepers: Is there an
overlap? Mil. Med. 2004, 169, 988-993.

Wong, A.; Excobar, M.; Lessage, A.; Loyer, M.; Vanier, C.; Sakinofskiy, I. Are UN peacekeepers
at risk of suicide? Suicide Life Threat. Behav. 2001, 31,103-112.

Michel, P.O.; Lundin, T.; Larsson, G. Suicide rate among former Swedish peacekeeping
personnel. Mil. Med. 2007, 172, 278-282.

Rudd, M.D. The suicidal mode: A cognitive-behavioral model of suicidality. Suicide Life Threat.
Behav. 2000, 30, 18-33.

Bagley, S.C.; Munjas, B.; Shekelle, P. A systematic review of suicide prevention programs for
military or veterans. Suicide Life Threat. Behav. 2010, 40, 257-265.

Mills, P.D.; Neily, J.; Luan, D.; Osborne, A.; Howard, K. Actions and implementation strategies
to reduce suicidal events in the Veterans Health Administration. Jt. Comm. J. Qual. Patient Saf.
2006, 32, 130-141.

Gruden, V.; Gruden, V.; Gruden, Z. Club as an integral approach to war veterans. Coll. Antropol.
1999, 23, 309-313.

Bossarte, R.; Claassen, C.A.; Knox, K.L. Veteran suicide prevention: Emerging priorities and
opportunities for intervention. Mil. Med. 2010, 175, 461-462.

Matthieu, M.M.; Cross, W.; Batres, A.R.; Flora, C.M.; Knox, K.L. Evaluation of gatekeeper
training for suicide prevention in veterans. Arch. Suicide Res. 2008, 12, 148—154.

Rozanov, V.A.; Mokhovikov, A.N.; Stiliha, R. Successful model of suicide prevention in the
Ukraine military environment. Crisis 2002, 23, 171-177.

Difede, J.; Barchas, J.D. Psychiatric and neurologic aspects of war: An overview and perspective.
Ann. N.Y. Acad. Sci. 2010, 1208, 1-9.

Bruce, M.L. Suicide risk and prevention in veteran populations. Ann. N.Y. Acad. Sci. 2010, 1208,
98-103.

Brewin, C.R.; Garnett, R.; Andrews, B. Trauma, identity and mental health in UK military
veterans. Psychol. Med. 2011, 41, 1733-1740.

Bryan, C.J.; Cukrowicz, K.C. Associations between types of combat violence and the acquired
capability for suicide. Suicide Life Threat. Behav. 2011, 41, 126-136.

Walker, S. Assessing the mental health consequences of military combat in Iraq and Afghanistan:
A literature review. J. Psychiatr. Ment. Health Nurs. 2010, 17, 790-796.

Sher, L.; Yehuda, R. Preventing suicide among returning combat veterans: A moral imperative.
Mil. Med. 2011, 176, 601-602.

Wasserman, D.; Durkee, T. Strategies in Suicide Prevention. In Oxford Textbook of Suicidology
and Suicide Prevention; Wasserman, D., Wasserman, C., Eds.; Oxford University Press: Oxford,
UK, 2009; pp. 382-384.

© 2012 by the authors; licensee MDPI, Basel, Switzerland. This article is an open access article

distributed under the terms and conditions of the Creative Commons Attribution license

(http://creativecommons.org/licenses/by/3.0/).



