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Objective: To evaluate the effectiveness of the IDF Suicide Prevention Program, implemented since 2006.
Design: Quasi-experimental (before and after) cohort study.
Participants: Two cohorts of IDF mandatory service soldiers: the first inducted prior to (1992-2005,
n=766,107) and the second subsequent to (2006-2012, n = 405,252) the launching of the intervention
program.
Exposure: The IDF Suicide Prevention Program is a population-based program, incorporating: reducing
weapon availability, de-stigmatizing help-seeking behavior, integrating mental health officers into
service units, and training commanders and soldiers to recognize suicide risk factors and warning signs.
Main outcome measure: Suicide rate and time to suicide in cohorts before and after exposure to the
Suicide Prevention Program.
Results: Trend analysis showed lower suicide rates in the cohort after intervention. The hazard ratio for
the intervention effect on time to suicide was 0.44 (95% CI = 0.34-0.56, P < .001) among males. Lower
risk was associated with: male gender; born in Israel; higher socio-economic status; higher intelligence
score; and serving in a combat unit (HR = 0.43: 95% CI = 0.33-0.55).
Conclusions: There was a 57% decrease in the suicide rate following the administration of the IDF Suicide
Prevention Program. The effect of the intervention appears to be related to use of a weapon, and being
able to benefit from improved help-seeking and de-stigmatization. Future efforts should seek to extend
the program’s prevention reach to other demographic groups of soldiers. The success of the IDF program
may inform suicide prevention in other military organizations and in the civilian sector.

© 2015 Elsevier Masson SAS. All rights reserved.

Keywords:

Suicide prevention
Suicide rate

Israeli Defense Force
Risk factors

1. Introduction

Suicide is a major cause of death in young adults worldwide
[15,30], and the leading cause of death in the military in peacetime
[5,31,39]. Increased attention to military suicide prevention was
stimulated by the rising suicide rate in The US Army, despite
considerable investment in mental health services [24,33],
contrasting with minor change in the civilian suicide rate
[32]. While causal factors remain uncertain [20,33,38], depression
and alcohol-related problems appear to be more important than
military factors, such as deployment [20,25,32,38]. Effective
prevention in both civilian and military population requires
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identifying factors contributing to suicide. That prevention refers
to physician education in depression recognition and treatment
and restricting access to lethal methods reduce suicide rates
[27]. Prevention measures considered effective in civilian settings
may be less suitable for military personnel because they might
sometimes fail to address risk factors important in a military
setting [13,17].

While suicide is currently the leading cause of death in the
Israel Defence Force (IDF) [39], in contrast to the US Army’s, the IDF
suicide rate has declined since 2006. In 2012, the IDF suicide rate
was 7:100,000 - the lowest level in 14 years [1]. This decline
coincided with the implementation of a suicide prevention
program [40].

The multifactorial nature of suicide risk requires a multicompo-
nent prevention approach in the civilian sector, combining popula-
tion-based screening and education with targeted interventions for
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individuals at higherrisk [2,27,36]. Evaluation of multilevel strategies
and their components, including mediating and moderating varia-
bles, is essential for estimating program effectiveness, yet program
evaluation is seldom conducted [43].

A recent systematic review [6] of military-based suicide
prevention programs concluded that multicomponent interven-
tions in military personnel may reduce suicide rates, but these
declines may merely parallel general population trends. The
suicide prevention program in the US Air Force [22,23], at 2003 did
not identify which of the many components was related to
outcome, or what changes (such as help-seeking or antidepressant
prescription rate) mediated program efficacy [22]. They looked at
these component in a later publication at 2010 finding that their
multilayered suicide prevent program focusing on leadership
involvement, psycho-education, mental health stigma reduction
and early prevention and intervention worked as a whole during
the programs time, when implemented to the full but worked less
at 2004 when it was not as fully implemented as planed ([23] In
examining the effectiveness of the IDF Suicide Prevention Program
(SPP), we incorporated potential mediating and moderating factors
in the investigation. The current study adopted a quasi-experi-
mental design and a retrospective analysis of cohorts before
(1992-2005) and after (2006-2012) the 2006 [40] launch of the
intervention [22]. The main outcome measure was time to suicide
for both cohorts.

2. Methods
2.1. Study design

To determine the effectiveness of the IDF SPP, we conducted a
quasi-experimental design and retrospective analysis of cohorts
inducted into the IDF, before (1992-2005) and after (2006-2012)
the implementation of the intervention [22].

The intervention consisted of a multicomponent suicide
prevention plan that was initiated in 2006, and outcomes were
suicide rates and time to suicide in the unexposed cohort and the
exposed cohort [40].

2.2. Study participants

The potential study population consisted of 1,347,644 active
duty mandatory service IDF soldiers that served during the years
1992-2012. Excluded a subsection of the population (n = 176,287)
that does not represent the regular mandatory service IDF soldiers
(several population groups defer military service, such as academic
reserve soldiers and conscription evaders). This left 1,171,357
active duty mandatory service IDF soldiers, whose average age was
19 years. National military service is mandatory for all Jewish
Israeli citizens over the age of 18 years. (Arab citizens are
exempted upon request, and other exemptions on religious,
physical or psychological grounds may apply). Men serve three
years in the IDF and women serve two years. Soldiers were aged
17-24 years. during mandatory service. The final study population
included 1,171,357 active IDF soldiers with an average age of
19 years (Table 1); almost equal proportions of males and females;
95% of the Jewish faith; and 17% assigned to a combat unit. At
induction, 97% has no prior mental health diagnosis.

2.3. Ethics approval

The institutional review board of IDF Medical Corps approved
the study and waived the requirement for informed consent in
order to protect participant anonymity.

2.4. Methods of measurement

2.4.1. Predictor (explanatory) variables

2.4.1.1. The IDF Suicide Prevention Program. In 2005, a joint venture
between the IDF’s Department of Mental Health and the Personnel
Directorate initiated the development of a broad Suicide Preven-
tion Program (SPP), resulting in a directive by the IDF Chief of Staff
authorizing the implementation of a systematic SPP at several
levels.

First, weapon accessibility was significantly restricted
[12,26,34]. Secondly, existing procedures and commands were
revised and new ones formulated to improve screening and

Table 1
Population characteristics of 1,171,359 soldiers in the IDF suicide prevention study.
Characteristics No of prevention Prevention Total P
(n=766,107) (n=405,252) (n=1,171,359)
Count % Count % Count %

Gender

Male 401,297 52.4 223,794 55.2 625,091 53.4

Female 364,810 47.6 181,458 44.8 546,268 46.6 <0.000
Jewish Faith

Jewish 730,742 95.4 376,154 92.8 1,106,896 94.5

Other 35,365 4.6 376,154 7.2 64,463 5.5 <0.000
Mental health diagnosis® 22,562 2.9 8,493 2.1 31,055 2.7 <0.000
Combat duty 113,236 15.2 78,348 20.1 191,584 16.9 <0.000
Birthplace

Israel 631,198 824 330,306 81.5 961,504 82.1
Former Soviet Union 97,853 12.8 48,283 119 146,136 12,5

Asia 2,370 0.3 883 0.2 3253 0.3

Africa 580 0.1 215 0.1 795 0.1

Western Europe 24,029 3.1 18,861 4.7 42,890 3.7

Ethiopia 9,874 13 6,594 1.6 16,468 14 <0.000
Socio-economic status

Low 178,660 235 99,902 249 278,562 24.0

Average 410,727 54.0 214,186 53.4 624,913 53.8

High 171,365 22.5 87,041 21.7 258,406 22.2 <0.000
Intellect Rating Score

Low 111,661 14.7 76,028 19.7 187,689 16.4

Average 557,142 73.2 265,531 68.8 822,673 71.8

High 91,968 121 44,141 114 136,109 11.9 <0.000

@ Prior to induction.
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management of suicidal soldiers The third level of intervention
identified specific populations profiled for intervention by
employing two indices:

e service timeline, which identified soldiers during periods of
military service characterized by higher rates of suicide (e.g.,
boot camp, first year of service, six months prior to discharge, and
periods of transition upon reassignment to new army units)
[3,4,7,11];

characteristics of soldier subgroups identified with an increased
suicide risk [8] and “gate-keeper” groups (the IDF considers all
soldiers and commanders as “gate-keepers” through mutual
responsibility for their comrades and soldiers) [27].

Reduction of the stigma associated with help-seeking behavior
was achieved through education and integrating Mental Health
Officers (MHO) in various army units [9], as well as increasing the
availability of MHOs through the Human Resources Division
[10,41].

A suicide review process developed as part of the program
included data collection, post-suicide case assessment and
psychological autopsy, and dissemination of useful findings
and recommendations to MHO’s, commanders, and soldiers. The
suicide review process consists of two parallel investigative
routes: an internal IDF mechanism for examining suicides, and a
civilian expert team to provide an external perspective,
additional quality assurance, and a link to the academic
community [1].

2.4.1.2. Socio-demographic variables. Socio-demographic data
were retrieved using the Human Resource IDF database.

The variables were sex, age, religion, education, and country of
origin (defined by birth country for immigrants, by the father’s
birth country for Israeli-born soldiers, and by the grandfather’s
country of birth in cases when the father was Israeli-born).

Socio-economic status was determined by residence location,
rated 1-10, where higher numbers indicated higher socio-
economic status, in three categories [18]: low (1-3), medium
(4-6), and high (7-10).

2.4.1.3. Army induction characteristics. All conscripts in Israel
are legally required to report to the recruiting office. During
the conscription process, they are interviewed and evaluated
by a trained examiner. If emotional or behavioral problems
are suspected, the conscript is referred to a clinical social worker
or clinical psychologist for a semi-structured interview, follo-
wed by further evaluation, as needed [7]. This evaluation
provides an Intellect Rating and a Medical and Mental Health
profile.

The Intellect Rating Score (IRS) [7] comprises four sub-tests
measuring intellectual ability. The total score is a valid measure of
general intelligence equivalent to a normally distributed IQ score
[14].

All four sub-tests were presented in a multiple-choice format.
One general score and four sub-test scores were computed. A
general score at the 95th percentile is equivalent to an IQ above
135, and the correlation between the general IRS score and the
WAIS total IQ is > .90 [19]. Moreover, the IRS is positively related to
the soldier’s rank at discharge [42].

We divided the soldiers into three groups based on IRS scores:
low (10-30), average (40-60), and high (70-90). The tests are
administered by a trained evaluator and include the following
components: Arithmetic (numerical reasoning), Similarities
(verbal abstraction and categorization), Raven’s Progressive
Matrices (non-verbal abstract reasoning), and Otis (verbal
intelligence test).

2.4.1.4. Medical profile (Military Fitness Rating Scale). At induction,
each conscript is assigned a medical profile score indicating
physical and emotional fitness as well as physical limitations (e.g.,
visual and hearing levels). A soldier’s profile classification
determines their assignment to specific units, particularly combat
and non-combat units. This profile is modifiable during military
service, at the initiative of either commanders or the soldier, as a
result of changes in the soldier’s physical or mental state. A request
to upgrade the medical profile usually stems from the soldier’s
willingness to assume more demanding and responsible army
roles.

We divided the soldiers into four categories according to their
medical and mental health profile: released from duty; low fit/
unfit for combat duty; medium fit for combat duty, excluding
infantry; highly fit for combat front-line duty. This classification
was employed throughout the study in order to discern the
variable combat service (medium fit and highly fit) vs. non-combat
service (discharged and low fit/unfit).

2.4.1.5. Pre-induction mental health diagnoses. Family physicians
are legally obligated to report to the recruitment center any
information related to mental health diagnoses of enlisted soldiers,
with the information recorded in the military medical database.

2.4.1.6. Army experiences. Additionally, we recorded length of
army service and type (combatant vs. non-combatant).

2.4.2. Outcome variable

The main outcome variable was time-to-death-by-suicide. Of
the 1,171,357 soldiers enrolled in the study, 462 deaths were
classified as suicide following an extensive official cause-of-death
investigation, carried out routinely after every non-combat death.
After excluding 29 suicide deaths of soldiers who were inducted
before the intervention began but died by suicide afterwards, the
suicide group comprised 433 deaths by suicide over a 20-year
period, 1992-2012.

Data for each soldier covered his service period. Each death by
suicide was considered an event. Cases were “censored” if follow-
up period ended without suicide or by dropping out of the follow-
up (mostly by early discharge) before the end of the period (three
years for men and two years for women). Soldiers whose service
period straddled pre-intervention were censored at time of
inception of program and included in the analyses. Time to event
was measured in person-years.

2.4.3. Suicide rates

Soldiers enter or are discharged from the army at specific
periods throughout the year after completing mandatory service.
Thus, at least three cohorts would be serving in the IDF at any given
time. We calculated the suicide rate by dividing the entire
population into cohorts, based on their enlistment date. The
suicide rate was determined by dividing the number of suicides in
the two- or three-year cohorts by the number of person-years for
any given cohort. By convention, we report the suicide rate per
100,000 person-years.

2.5. Statistical data analysis

Suicide rates per 100,000 person-years were calculated for each
induction year for males and females. To assess suicide trends
during the investigated period, we performed a linear regression
model, with suicide rate as dependent variable, and exposure to
the program and year of induction as independent variables.
Separate models were carried out for male and female.

Cox proportional hazards regression was used to examine the
relationship of exposure to the SPP to death by suicide, generating
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hazard ratios and 95% confidence intervals [21]. We performed
univariate and multivariate models, adjusted for socio-demo-
graphic variables found to be statistically significant in univariate
analysis. Log minus log plots for each variable verified the
assumption of hazard proportionality.

Proportional hazard assumptions were tested graphically and
statistically in a survival regression analysis, with assumptions
being met for all presented models. Analyses were performed with
IBM SPSS Statistics for Windows, version 21.0. Armonk, NY: IBM
Corp.

All confidence intervals and significance tests were significant
at P < .05 and were calculated by using robust variance estimates.
Models included gender, socio-economic status, country of birth,
religion, and intellect rating score, pre-induction mental health
diagnosis, and combat unit.

3. Results
3.1. Population characteristics

The final cohort’s population characteristics (n = 1,171,359) and
comparison before and after prevention are presented in Table 1.

Before prevention, compared with after prevention, were
characterized by a higher proportion of religious identification
as Jewish (95.4% vs. 92.8%, respectively; P <.001) and a higher
proportion of mental health diagnosis prior to induction (2.9% vs.
2.1%, P < 001). Lower socio-economic status was more prevalent
before prevention (23.5% vs. 24.9%; P<.001) as was lower
intellectual rating score (14.7% vs. 19.7%, P < .001). Contrary after
prevention, compared with before prevention were characterized
by a higher proportion of male (55.2% vs. 52.4%, p < 001), as well as
combat duty (20.1% vs. 15.2%, P < 001), born in Western Europe
(4.3% vs. 3.1%; P < .001) and in Ethiopia (1.6% vs. 1.3%; P < .001).
Age at induction day before and after prevention was
18.7 £ 0.7 and 18.8 & 0.7, respectively.

There were 344 suicides reported during the 14 years prior to
the intervention (1992-2005: 24.6 suicides per year; 93% male).
Eighty-nine suicides were reported during the seven years after the
intervention commenced (2006-2012: 12.7 suicides per year; 87%
male). The population characteristics of all these 433 soldiers
during the study follow-up are presented in Table 2 and Fig. 1.

Table 2
Characteristics of 433 soldier suicides during study follow-up.
Characteristics No of Prevention Total (n=433)
prevention (n=89)
(n=344)
Count % Count % Count %
Male 320 93.0 77 86.5 397 91.7
Jewish Faith 302 878 73 82.0 375 86.6
Mental health diagnosis® 27 79 3 34 30 6.9
Combat duty 94 291 35 40.7 129 315
Birthplace
Israel 249 724 54 60.7 303 70.0
Former Soviet Union 60 174 16 18.0 76 17.6
Asia 1 0.3 1 1.1 2 0.5
Western Europe 17 4.9 7 7.9 24 5.5
Ethiopia 17 49 11 124 28 6.5
Socio-economic status
Low 103 300 30 345 133 30.9
Average 180 525 43 494 223 51.9
High 60 175 14 16.1 74 17.2
Intellect Rating Score
Low 50 148 24 27.3 74 17.3
Average 229 67.6 50 56.8 279 65.3
High 60 17.7 14 15.9 74 173

@ Prior to induction.
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Fig. 1. Cumulative survival in exposed and unexposed males adjusted for religion,
birth country, Intellect rating score, SES, mental health and combat.

Rates for male soldiers were higher than for females, 38/
100,000 and 6/100,000 suicides per year, respectively between
years 2003-2005 (Table 4). Although the suicide rate declined over
the entire period of study, a sharper decrease for males followed
implementation of the program (b=-21.4; P=.015). The most
pronounced decrease in mortality rates occurred 2009-2012
(RR =0.30,95% CI = 0.20-0.43). No change was observed in females
following the SPS (b=1.57; P=.56), perhaps because of the
433 suicides, 397 (92%) were male and only 36 (8%) were female
(Table 2).

Years in service had no effect on suicide rates in either gender.
Jewish religious affiliation accounted for 87% of the suicides, 93%
had no previous mental health diagnosis, and 32% had served in a
combat unit.

We fit a Cox regression model, which covered the entire period,
using exposure to the SPP as the explanatory variable. Suicide rates
dropped from an average of 23/100,000 per year prior to the
intervention to 11/100,100 per year subsequent to the intervention
(Table 3). The hazard ratio was 0.48 (95% CI: 0.37-0.60) and
adjusting for other explanatory variables lowered the hazard ratio
to 0.43 (95% CI: 0.33-0.55).

To evaluate whether the linear trend was linked to the
implementation of the SPP, we divided the entire period into 3-
year intervals and conducted a Cox regression analysis. As
observed in the trend analysis, although the suicide rate appeared
to be declining throughout the study period (Table 4), the decline
became statistically significant only after 2006, following the
implementation of the SPP. The most striking decrease in mortality
rates occurred 2009-2012 (RR=0.30, 95% CI=0.20-0.43). This
pattern was statistically confined to males, where in 2009-2012,
the RR=0.28 (95% CI: 0.19-0.42; Table 4). The greater effect in
males altered male:female suicide ratios from 13:1 prior to the SPP
to 6:1 post-SPP. The post-SPP male:female suicide ratio became
comparable to the ratio for the entire Israel population in the
corresponding years namely 5.5:1 until 2005, and 4.7:1 2005-2010
[12].

Jewish soldiers were twice as likely to die by suicide compared
with non-Jewish soldiers, and soldiers born in countries other than
Israel had a higher risk for suicide, with the highest hazards ratios
observed for Ethiopian-born soldiers (HR =4.79, 95% Cl: 3.23-
7.29). Differences in socio-economic-status, intellect rating score,
and serving in a combat unit were not statistically significant
explanatory variables. Soldiers reporting no mental health
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Table 3
Effects of suicide prevention program.
Male Female
No of prevention Prevention No of prevention Prevention
Participants 401,297 223,794 364,810 181,458
Suicide number 320 77 24 12
Median follow-up (years) 2.93 2.58 1.7 1.9
Cumulative follow-up (person-years) 898,825 482,542 577,954 317,537
Suicide rate (per 100,000 person-years) 35.6 16.0 43 3.5
Mean time to suicide (years +SD) 1.1+0.8 1.1+0.8 0.74+0.5 0.8+0.45
Univariate hazard ratio 1 0.44 (0.34-0.56) 1 0.90 (0.45-1.83)
Multivariate hazard ratio 1 0.43 (0.33-0.55) - -

2 Due to lack of effect and population size, we did not perform multivariate analyses for the female population.

Table 4
Relative risk of suicide mortality among IDF soldiers, 1992-2012, by gender, according to recruitment years.
Years Male® Female
Suicide rate (person-years per 100,000) Relative risk (95% CI) Suicide rate (person-years per 100,000) Relative risk (95% CI)
Univariate
1992-1996 39 1.00 6 1.00
1997-1999 31 0.79 (0.59-1.06) 4 0.71 (0.25-2.01)
2000-2002 34 0.88 (0.66-1.66) 1 0.13 (0.02-1.01)
2003-2005 38 0.83 (0.60-1.17) 6 0.97 (0.36-2.61)
2006-2008 20 0.52 (0.37-0.73)* 3 0.61 (0.37-0.73)
2009-2012 13 0.30 (0.20-0.43)* 4 0.70 (0.27-1.81)
Multivariate®
1992-1996 39 1.00
1997-1999 31 0.72 (0.53-0.99)
2000-2002 34 0.77 (0.57-1.03)
2003-2005 38 0.82 (0.58-1.17)
2006-2008 20 0.50 (0.35-0.71)*
2009-2012 13 0.28 (0.19-0.42)"
2 P<.001.

P Linear Trend: P=.003.

¢ Adjusted for religion, country of birth, SES, mental health diagnosis and combat duty.

diagnosis prior to induction were twice as likely to die by suicide as
soldiers bearing a mental health diagnosis (Table 5).

No significant differences were found, comparing the time to
death by suicide after induction in males prior to and subsequent
to the activation of SPP (1.1 + 0.8 years; P =.835).

Table 5

Estimated hazards ratio (HR) and 95% confidence intervals (CI) from a Cox
proportional hazard model of time to suicide, IDF suicide prevention study, male
gender, 1992-2012.

Multivariate HR
(95% C1)?

0.42 (0.33-0.54)°
2.09(1.53-2.85)"

Univariate HR
(95% CI)

0.44 (0.34-0.56)"
2.37(1.79-3.13)"

Variables

Exposed (unexposed)®
Non-Jewish (Jewish)
Birthplace (Israel)

Former Soviet Union

Asia
Western Europe
Ethiopia

Socio-economic status (high)

Medium
Low

Intellectual Rating Score (high)

Average
Low

No mental health diagnosis (yes)

No Combat duty (yes)

1.69 (1.30-2.20)"
1.90 (0.47-7.62)

1.95 (1.28-2.95)°
483 (3.27-7.12)°

1.17 (0.89-1.54)
1.50 (1.12-2.01)

1.20 (0.86-1.68)
0.93 (0.71-1.21)
2.15 (1.48-3.14)°
1.11 (0.90-1.37)

1.35 (1.02-1.79)
1.71 (0.43-6.89)
1.98 (1.29-3.04)°
4.79 (3.23-7.09)"

1.07 (0.81-1.41)
1.29 (0.95-1.73)

2.05 (1.40-3.00)°

¢ Reference categories in parentheses.

b p<.001.
¢ P<.01.

4 Adjusted for all other explanatory variables.

Finally, in male recruitments, results from multivariable
(adjusted for religion, birth country, Intellect rating score, SES,
mental health and combat) Cox regression analysis shows a
decrease in Suicide in both periods, HR per recruitment year was
0.965 (95% CI; 0.935-0.996; P=0.026) before Intervention and
HR=0.850 (95% CI; 0.745-0.970; P=0.016) after intervention

(Fig. 1).

4. Discussion

There was a 57% decrease in the suicide rate following the
administration of the IDF Suicide Prevention Program as shown at
the years 2006-2012, compared with 1992-2005. These results
were robust in male soldiers, but not in female soldiers, because
females accounted for only 8% of all suicides, making this
prevention effect difficult to detect. Exploratory analyses demon-
strated a higher risk of suicide for Jewish soldiers, those born
outside Israel and for soldiers without a known mental health
diagnosis prior to induction.

During the follow-up period, although there was a reduction of
percentage in the Israeli-born population, Jewish faith and in the
mentally health diagnosed enlisted soldiers (Tables 1 and 2).
There was an increase in the proportion of male, combat duty
(weapons carrying soldiers) and Israeli Ethiopian, all reported in
IDF past researches as being a relative risk factors to suicide
[1,3,26].

As mentioned above, there are several known elements
contributing to the elevation in suicide rate. One of the most
critical elements is the high accessibility to weapons [12,26,35].
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Civilian suicide prevention programs may impact suicide rates
[27]. The best evidence-based interventions reducing the suicide
rate are:

o restriction of access to lethal methods, such as firearms and
medications;

e physician education in depression recognition and treatment,
and improved screening [27].

As for the mean time to suicide, no differences found
comparison the two periods before and after SPP. In both periods,
the mean time to suicide was 1.1 year 4 0.8 (Table 3). This finding is
in line with previous studies [3,4,7,16]. The first few stages of military
service are regarded as critical adaptation periods. These new
transitional situations require coping and adjustment resources.
During this time, the new recruit faces simultaneously a number of
lifestyle changes, such as those related to living conditions (transition
from home to base); separation from familiar supports (family and
friends); and different sleeping and eating arrangements, sometimes
with a deficiency in these basic needs [40].

As a result, a high percentage of military suicide cases (38%)
occur within the first six months of military service, particularly
during the basic and initial training periods [3,4,7].

Our current results support the hypothesis that multicompo-
nent interventions in military personnel also reduce the risk of
suicide [6]. This study sought to avoid some of the methodological
problems found in previous studies including: not reporting study
population characteristics, lack of formal program evaluation, no
comparison between the intervention group and an untreated
group, and a relatively short evaluation period [6].

A robust suicide reduction effect in the military was previously
reported [22] by the US Air Force. In that study approximately
5,000,000 soldiers on active duty were divided into two cohorts,
prior to and subsequent to the implementation of a multimodal
suicide prevention program [22]. The average suicide rate in IDF
[40] declined from a pre-intervention period level of 13.5/100,000
per year, to 9.2/100,000 per year in the post-implementation
period, a 33% decline. The findings are comparable despite
methodological differences such as a shorter evaluation period
(12 years) [40] compared with 18 years in the current study, the
statistical methods applied differed (relative risk vs. Cox regression
analysis), and potentially the population characteristics differed
because military service in Israel is mandatory.

Several soldier characteristics influenced the effect of the IDF
Suicide Prevention Program. The association between being
Israeli-born and suicide rate may reflect a first generation effect,
asreported in immigrant studies [16,28,29,37]. Sixty-three percent
of the soldiers who committed suicide were Israeli-born, and the
vast majority of these were Jewish. Regarding foreign-born
suiciding soldiers, 56% were born in the former Soviet Union,
and 22% were born in Ethiopia [1]. Perhaps the content of
education of soldiers in screening, help-seeking and de-stigmati-
zation of suicide may need to be tailored to different cultural and
religious backgrounds more effectively.

Not reporting a mental health diagnosis prior to induction may
reflect concealing information for reasons, such as shame or
stigma, or lack of insight into psychopathology, which in turn also
reduces the probability of receiving timely psychiatric help.

Previous studies have described the suicidal soldier’s profile:
male, aged 19-20 years, during the first year of service, having
higher intellectual capabilities, having an intact medical profile,
and typically posted in front-line units [4,37]. The decrease in the
suicide rate after 2005 in the current study was manifested
primarily in male soldiers, one of the higher risk subgroup
identifiers. Others including front-line or combat unit soldiers and
officers may need more emphasis on help-seeking.

A specific set of measures was directed at reducing access to
firearms when not essential, such as when on leave, and likely
explains fewer IDF firearm suicides taking place when soldiers are
on leave [26].

Research on suicide prevention poses formidable methodological
challenges, and those inclined to doubt will find limitations in every
study [44]. This study has some limitations. The SSP did not alter
time to a suicide, a primary a priori outcome measure, and the quasi-
experimental design of the study lacked random assignment and a
parallel treatment group. Associations identified in quasi-experi-
ments meet one important requirement of causality, namely the
intervention precedes the outcome, and the outcome can be
demonstrated to vary statistically with the intervention. One
element of the SPP, namely decreased weapon availability, may
account for the entire suicide prevention effect, because between
2007-2012, 84% of the soldiers died by firearms and 13% by hanging
[1]. Thus, interventions that specifically impact firearm availability
will have a disproportionately big effect. Moreover, the major
component gun control, that is likely to be a major candidate for the
“active” ingredient, given no other compelling information, is also
not likely to be easily transferable to other military services or
countries. Future studies are needed to examine in more detail the
impact of prevention efforts on other possible mediating effects,
such as help-seeking and antidepressant prescriptions [26,34].

Nevertheless as concluded in the AFSPP, reductions in suicide
rates cannot be simply maintained by virtue of a program'’s
inherent momentum. Programmatic efforts must be continuously
supported and monitored to ensure sustained effects [23].

The success of the IDF Suicide Prevention Program offers the
hope that similar programs can succeed in military settings in
other countries. Careful attention must be paid to the main risk
factors, which may vary among national military forces, and guide
adjustment of the emphasis on different aspects of suicide
prevention, such as means restriction, enhanced diagnosis and
treatment of mood disorders, and PTSD and substance use
disorders by both general medical and mental health professionals
in the military [44].

Disclosure of interest

The authors declare that they have no competing interest.
References

[1] Almasi O. Suicide in the IDF and Review of the Suicide Prevention Programs of
the US DOD. Jerusalem, Israel: The Israeli parliament (The Knesset); 2013.

[2] Althaus D, Hegerl U. The evaluation of suicide prevention activities: state of the
art. World ] Biol Psychiatry 2003;4(4):156-65.

[3] Apter A, Bleich A, King RA, et al. Death without warning? A clinical post-
mortem study of suicide in 43 Israeli adolescent males. Arch Gen Psychiatry
1993;50(2):138-42.

[4] Apter A, King RA, Bleich A, et al. Fatal and non-fatal suicidal behavior in Israeli
adolescent males. Arch Suicide Res 2008;12(1):20-9. http://dx.doi.org/
10.1080/13811110701798679.

[5] Archuleta D, Jobes DA, Pujol L, et al. Raising the clinical standard of care for
suicidal soldiers: an army process improvement initiative. US Army Med
Depart ] 2014;4(14):55-66.

[6] Bagley, Munjas B, Shekelle P. A systematic review of suicide prevention
programs for military or veterans. Suicide Life Threat Behav
2010;40(3):257-65. http://dx.doi.org/10.1521/suli.2010.40.3.257.

[7] Bodner E, Ben-Artzi E, Kaplan Z. Soldiers who kill themselves: the contribution
of dispositional and situational factors. Arch Suicide Res 2006;10(1):29-43.
http://dx.doi.org/10.1080/13811110500318299.

[8] BodnerE, Iancu, Sarel A, et al. Efforts to support special-needs soldiers serving
in the Israeli Defence Forces. Psychiatr Serv 2007;58(11):1396-8. http://
dx.doi.org/10.1176/appi.ps.58.11.1396.

[9] Britt TW, Dickinson JM, Moore D, et al. Correlates and consequences of morale
versus depression under stressful conditions. J Occup Health Psychol
2007;12(1):34-47. http://dx.doi.org/10.1037/1076-8998.12.1.34.

[10] Eaton KM, Messer SC, Garvey Wilson AL, et al. Strengthening the validity of
population-based suicide rate comparisons: an illustration using US military
and civilian data. Suicide Life Threat Behav 2006;36(2):182-91. http://
dx.doi.org/10.1521/suli.2006.36.2.182.



http://refhub.elsevier.com/S0924-9338(15)00645-8/sbref0005
http://refhub.elsevier.com/S0924-9338(15)00645-8/sbref0005
http://refhub.elsevier.com/S0924-9338(15)00645-8/sbref0010
http://refhub.elsevier.com/S0924-9338(15)00645-8/sbref0010
http://refhub.elsevier.com/S0924-9338(15)00645-8/sbref0015
http://refhub.elsevier.com/S0924-9338(15)00645-8/sbref0015
http://refhub.elsevier.com/S0924-9338(15)00645-8/sbref0015
http://dx.doi.org/10.1080/13811110701798679
http://dx.doi.org/10.1080/13811110701798679
http://dx.doi.org/10.1080/13811110701798679
http://refhub.elsevier.com/S0924-9338(15)00645-8/sbref0025
http://refhub.elsevier.com/S0924-9338(15)00645-8/sbref0025
http://refhub.elsevier.com/S0924-9338(15)00645-8/sbref0025
http://dx.doi.org/10.1521/suli.2010.40.3.257
http://dx.doi.org/10.1521/suli.2010.40.3.257
http://dx.doi.org/10.1080/13811110500318299
http://dx.doi.org/10.1080/13811110500318299
http://dx.doi.org/10.1176/appi.ps.58.11.1396
http://dx.doi.org/10.1176/appi.ps.58.11.1396
http://dx.doi.org/10.1176/appi.ps.58.11.1396
http://dx.doi.org/10.1037/1076-8998.12.1.34
http://dx.doi.org/10.1037/1076-8998.12.1.34
http://dx.doi.org/10.1521/suli.2006.36.2.182
http://dx.doi.org/10.1521/suli.2006.36.2.182
http://dx.doi.org/10.1521/suli.2006.36.2.182

L. Shelef et al./ European Psychiatry 31 (2016) 37-43 43

[11] Fishman G, Morris-Dycian A, Kotler M. Suicide in the Israeli army. Suicide Life
Threat Behav 1990;20(3):225-39.

[12] Frei A, Han A, Weiss MG, et al. Use of army weapons and private firearms for
suicide and homicide in the region of Basel, Switzerland. Crisis
2006;27(3):140-6.

[13] Friedman M]J. Suicide risk among soldiers: early findings from army study to
assess risk and resilience in service members (Army STARRS). JAMA Psychiatry
2014;71(5):487-9. http://dx.doi.org/10.1001/jamapsychiatry.2014.24.

[14] GalR. A Portrait of the Israeli Soldier. Westport, Conn: Greenwood Press; 1986.

[15] Goldsmith SK, Pellmar TC, Kleinman AM, et al., editors. Reducing Suicide: A
National Imperative. Washington (DC): The National Academies Press; 2002.

[16] Hochman E, Shelef L, Mann JJ, et al. Primary health care utilization prior to
suicide: a retrospective case-control study among active duty military per-
sonnel. ] Clin Psychiatry 2014;75(8):e817-23.

[17] Hoge CW, Castro CA. Preventing suicides in US service members and veterans:
concerns after a decade of war. JAMA 2012;308(7):671-2. http://dx.doi.org/
10.1001/jama.2012.9955.

[18] Israel Central Bureau of Statistics. Characterization and Classification of Local
Authorities by the Socio-Economic Level of the Population. Jerusalem: Israel
Central Bureau of Statistics; 2006.

[19] Kaplan Z, WeiserM, Reichenberg A, et al. Motivation to serve in the military
influences vulnerability to future posttraumatic stress disorder. Psychiatry Res
2002;109(1):45-9.

[20] Kessler RC, Heeringa SG, Stein MB, et al. Thirty-day prevalence of DSM-IV
mental disorders among non-deployed soldiers in the US army: results from
the army study to assess risk and resilience in service members (Army
STARRS). JAMA Psychiatry 2014;71(5):504-13. http://dx.doi.org/10.1001/
jamapsychiatry.2014.28.

[21] Kleinbaum DG, Klein M. Survival Analysis - A Self-Learning Text, 3rd ed., New
York: Springer; 2012.

[22] Knox KL, Litts DA, Talcott GW, et al. Risk of suicide and related adverse
outcomes after exposure to a suicide prevention programme in the US Air
Force: cohort study. BM] 2003;327(7428):1376. http://dx.doi.org/10.1136/
bmj.327.7428.1376.

[23] Knox KL, Pflanz S, Talcott GW, et al. The US Air Force suicide prevention
program: implications for public health policy. Am ] Public Health
2010;100(12):2457.

[24] Kuehn BM. Soldier suicide rates continue to rise: military, scientists work to stem
the tide. JAMA 2014;301(11):1111-3. http://dx.doi.org/10.1001/jama.2009.342.

[25] LeardMann CA, Powell TM, Smith TC, et al. Risk factors associated with suicide
in current and former US military personnel. JAMA 2013;310(5):496-506.
http://dx.doi.org/10.1001/jama.2013.65164.

[26] Lubin G, Werbeloff M, Halperin D, et al. Decrease in suicide rates after a change
of policy reducing access to firearms in adolescents: a naturalistic epidemio-
logical study. Suicide Life Threat Behav 2010;40(5):421-4. http://dx.doi.org/
10.1521/5uli.2010.40.5.421.

[27] Mann ]], Apter A, Bertolote ], et al. Suicide prevention strategies: a
systematic review. JAMA 2005;294(16):2064-74. http://dx.doi.org/10.1001/
jama.294.16.2064.

[28] Mirsky J. Psychological distress among immigrant adolescents: culture spe-
cific factors in the case of immigrant students from the former Soviet Union.
Int ] Psychol 1997;32:221-30.

[29] Mirsky ], Kohn R, Levav I, et al. Psychological distress and common mental
disorders among immigrants: results from the Israeli-based component of the
World Mental Health Survey. ] Clin Psychiatry 2008;69:1715-20.

[30] Nock MK, Borges G, Bromet EJ, et al. Suicide and suicidal behavior. Epidemiol
Rev 2008;30:133-54. http://dx.doi.org/10.1093/epirev/mxn002.

[31] Nock MK, Deming CA, Fullerton CS, et al. Suicide among soldiers: a review of
psychosocial risk and protective factors. Psychiatry 2013;76(2):97-125.

[32] Nock MK, Green ]G, Hwang I, et al. Prevalence, correlates, and treatment of
lifetime suicidal behavior among adolescents: results from the National
Comorbidity Survey Replication Adolescent Supplement. JAMA Psychiatry
2013;70(3):300-10.

[33] Nock MK, Stein MB, Heeringa SG, et al. Prevalence and correlates of suicidal
behavior among soldiers: results from the army study to assess risk and
resilience in service members (Army STARRS). JAMA Psychiatry
2014;71(5):514-22. http://dx.doi.org/10.1001/jamapsychiatry.2014.30.

[34] Reisch T, Steffen T, Habenstein A, et al. Change in suicide rates in Switzerland
before and after firearm restriction resulting from the 2003 “Army XXI”
reform. Am ] Psychiatry 2013;170(9):977-84. http://dx.doi.org/10.1176/
appi.ajp.2013.12091256.

[35] Reisch T, Steffen T, Habenstein A, Tschacher W. Change in suicide rates in
Switzerland before and after firearm restriction resulting from the 2003 “Army
XXI” reform. Am ] Psychiatry 2013.

[36] Rihmer Z, Kantor Z, Rihmer A, et al. Suicide prevention strategies — a brief
review. Neuropsychopharmacol Hung 2004;6(4):195-9.

[37] Rosenbaum-Tamari Y, Demian N. Immigrants from the Former Soviet Union
2001 - the First Year in Israel, A Follow-Up Study. Report no. 14, Jerusalem.
[srael: Ministry of Immigrants’ Absorption; 2003.

[38] Schoenbaum M, Kessler RC, Gilman SE, et al. Predictors of suicide and accident
death in the Army Study to Assess Risk and Resilience in Service members
(Army STARRS): results from the Army Study to Assess Risk and Resilience in
Service members (Army STARRS). JAMA Psychiatry 2014;71(5):493-503.
http://dx.doi.org/10.1001/jamapsychiatry.2013.4417.

[39] ShelefL, Fruchter E, Spiegel DO, et al. Characteristics of soldiers with self-harm
in the Israeli Defence Forces. Arch Suicide Res 2014;18(4):410-8.

[40] Shelef L, Laur L, Raviv G, et al. A Military Suicide Prevention Program in the
Israeli Military Defence Force 2015. http://dx.doi.org/10.1186/s40696-015-
0007-y.

[41] Spirito A, Esposito-Smythers C. Attempted and completed suicide in adoles-
cence. Annu Rev Clin Psychol 2006;2:237-66. http://dx.doi.org/10.1146/
annurev.clinpsy.2.022305.095323.

[42] Tubiana JH, Ben-Shakhar G. An objective group questionnaire as a substitute
for a personal interview in the prediction of success in military training in
Israel. Pers Psychol 1982;35(2):349-57. http://dx.doi.org/10.1111/].1744-
6570.1982.Tb02200.X.

[43] van der Feltz-Cornelis CM, Sarchiapone M, Postuvan V, et al. Best practice
elements of multilevel suicide prevention strategies: a review of systematic
reviews. Crisis 2011;32(6):319-33. http://dx.doi.org/10.1027/0227-5910/
a000109.

[44] Zamorski MA. Suicide prevention in military organizations. Int Rev Psychiatry
2011;23:173-80.



http://refhub.elsevier.com/S0924-9338(15)00645-8/sbref0055
http://refhub.elsevier.com/S0924-9338(15)00645-8/sbref0055
http://refhub.elsevier.com/S0924-9338(15)00645-8/sbref0060
http://refhub.elsevier.com/S0924-9338(15)00645-8/sbref0060
http://refhub.elsevier.com/S0924-9338(15)00645-8/sbref0060
http://dx.doi.org/10.1001/jamapsychiatry.2014.24
http://dx.doi.org/10.1001/jamapsychiatry.2014.24
http://refhub.elsevier.com/S0924-9338(15)00645-8/sbref0070
http://refhub.elsevier.com/S0924-9338(15)00645-8/sbref0075
http://refhub.elsevier.com/S0924-9338(15)00645-8/sbref0075
http://refhub.elsevier.com/S0924-9338(15)00645-8/sbref0080
http://refhub.elsevier.com/S0924-9338(15)00645-8/sbref0080
http://refhub.elsevier.com/S0924-9338(15)00645-8/sbref0080
http://dx.doi.org/10.1001/jama.2012.9955
http://dx.doi.org/10.1001/jama.2012.9955
http://dx.doi.org/10.1001/jama.2012.9955
http://refhub.elsevier.com/S0924-9338(15)00645-8/sbref0090
http://refhub.elsevier.com/S0924-9338(15)00645-8/sbref0090
http://refhub.elsevier.com/S0924-9338(15)00645-8/sbref0090
http://refhub.elsevier.com/S0924-9338(15)00645-8/sbref0095
http://refhub.elsevier.com/S0924-9338(15)00645-8/sbref0095
http://refhub.elsevier.com/S0924-9338(15)00645-8/sbref0095
http://dx.doi.org/10.1001/jamapsychiatry.2014.28
http://dx.doi.org/10.1001/jamapsychiatry.2014.28
http://dx.doi.org/10.1001/jamapsychiatry.2014.28
http://refhub.elsevier.com/S0924-9338(15)00645-8/sbref0105
http://refhub.elsevier.com/S0924-9338(15)00645-8/sbref0105
http://dx.doi.org/10.1136/bmj.327.7428.1376
http://dx.doi.org/10.1136/bmj.327.7428.1376
http://dx.doi.org/10.1136/bmj.327.7428.1376
http://refhub.elsevier.com/S0924-9338(15)00645-8/sbref0115
http://refhub.elsevier.com/S0924-9338(15)00645-8/sbref0115
http://refhub.elsevier.com/S0924-9338(15)00645-8/sbref0115
http://dx.doi.org/10.1001/jama.2009.342
http://dx.doi.org/10.1001/jama.2009.342
http://dx.doi.org/10.1001/jama.2013.65164
http://dx.doi.org/10.1001/jama.2013.65164
http://dx.doi.org/10.1521/suli.2010.40.5.421
http://dx.doi.org/10.1521/suli.2010.40.5.421
http://dx.doi.org/10.1521/suli.2010.40.5.421
http://dx.doi.org/10.1001/jama.294.16.2064
http://dx.doi.org/10.1001/jama.294.16.2064
http://dx.doi.org/10.1001/jama.294.16.2064
http://refhub.elsevier.com/S0924-9338(15)00645-8/sbref0140
http://refhub.elsevier.com/S0924-9338(15)00645-8/sbref0140
http://refhub.elsevier.com/S0924-9338(15)00645-8/sbref0140
http://refhub.elsevier.com/S0924-9338(15)00645-8/sbref0145
http://refhub.elsevier.com/S0924-9338(15)00645-8/sbref0145
http://refhub.elsevier.com/S0924-9338(15)00645-8/sbref0145
http://dx.doi.org/10.1093/epirev/mxn002
http://dx.doi.org/10.1093/epirev/mxn002
http://refhub.elsevier.com/S0924-9338(15)00645-8/sbref0155
http://refhub.elsevier.com/S0924-9338(15)00645-8/sbref0155
http://refhub.elsevier.com/S0924-9338(15)00645-8/sbref0160
http://refhub.elsevier.com/S0924-9338(15)00645-8/sbref0160
http://refhub.elsevier.com/S0924-9338(15)00645-8/sbref0160
http://refhub.elsevier.com/S0924-9338(15)00645-8/sbref0160
http://dx.doi.org/10.1001/jamapsychiatry.2014.30
http://dx.doi.org/10.1001/jamapsychiatry.2014.30
http://dx.doi.org/10.1176/appi.ajp.2013.12091256
http://dx.doi.org/10.1176/appi.ajp.2013.12091256
http://dx.doi.org/10.1176/appi.ajp.2013.12091256
http://refhub.elsevier.com/S0924-9338(15)00645-8/sbref0175
http://refhub.elsevier.com/S0924-9338(15)00645-8/sbref0175
http://refhub.elsevier.com/S0924-9338(15)00645-8/sbref0175
http://refhub.elsevier.com/S0924-9338(15)00645-8/sbref0180
http://refhub.elsevier.com/S0924-9338(15)00645-8/sbref0180
http://refhub.elsevier.com/S0924-9338(15)00645-8/sbref0185
http://refhub.elsevier.com/S0924-9338(15)00645-8/sbref0185
http://refhub.elsevier.com/S0924-9338(15)00645-8/sbref0185
http://dx.doi.org/10.1001/jamapsychiatry.2013.4417
http://dx.doi.org/10.1001/jamapsychiatry.2013.4417
http://refhub.elsevier.com/S0924-9338(15)00645-8/sbref0195
http://refhub.elsevier.com/S0924-9338(15)00645-8/sbref0195
http://dx.doi.org/10.1186/s40696-015-0007-y
http://dx.doi.org/10.1186/s40696-015-0007-y
http://dx.doi.org/10.1186/s40696-015-0007-y
http://dx.doi.org/10.1146/annurev.clinpsy.2.022305.095323
http://dx.doi.org/10.1146/annurev.clinpsy.2.022305.095323
http://dx.doi.org/10.1146/annurev.clinpsy.2.022305.095323
http://dx.doi.org/10.1111/J.1744-6570.1982.Tb02200.X
http://dx.doi.org/10.1111/J.1744-6570.1982.Tb02200.X
http://dx.doi.org/10.1111/J.1744-6570.1982.Tb02200.X
http://dx.doi.org/10.1027/0227-5910/a000109
http://dx.doi.org/10.1027/0227-5910/a000109
http://dx.doi.org/10.1027/0227-5910/a000109
http://refhub.elsevier.com/S0924-9338(15)00645-8/sbref0220
http://refhub.elsevier.com/S0924-9338(15)00645-8/sbref0220

	An effective suicide prevention program in the Israeli Defense Forces: A cohort study
	1 Introduction
	2 Methods
	2.1 Study design
	2.2 Study participants
	2.3 Ethics approval
	2.4 Methods of measurement
	2.4.1 Predictor (explanatory) variables
	2.4.1.1 The IDF Suicide Prevention Program
	2.4.1.2 Socio-demographic variables
	2.4.1.3 Army induction characteristics
	2.4.1.4 Medical profile (Military Fitness Rating Scale)
	2.4.1.5 Pre-induction mental health diagnoses
	2.4.1.6 Army experiences

	2.4.2 Outcome variable
	2.4.3 Suicide rates

	2.5 Statistical data analysis

	3 Results
	3.1 Population characteristics

	4 Discussion
	Disclosure of interest
	References


