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Abstract 

Background: This brief report summarizes the international literature on the effectiveness of 

suicide prevention programs for protective and emergency services employees. 

Methods: A systematic search of 11 electronic databases was undertaken until 30 June, 2015. 

Quantitative meta-analysis was undertaken to investigate the effectiveness of these programs 

mailto:katrina.witt@deakin.edu.au
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on suicide rates at post-intervention. Qualitative analyses were also used to identify program 

components that may be associated with reductions in suicide rates. 

Results: A total of 13 studies were included. Only five reported sufficient information on 

suicide rates to enable inclusion in quantitative analyses, however. On average, these 

programs were associated with an approximate halving in suicide rates over an average 

follow-up period of 5.25 years (SD=4.2; range: 1-11) (Incident Risk Ratio 0.45, 95% CI 0.31 

- 0.65; 5 studies; I2 14.8%). Few programs integrated activities at the primary prevention 

level.  

Conclusion: A greater focus on the relatively neglected area of workplace primary 

prevention could further improve suicide prevention effectiveness. 

 

Keywords: Suicide prevention; emergency services; first responders; police. 
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1. BACKGROUND 

 
Although active employment is a protective factor against suicide, the majority of 

working age people who die by suicide are employed at the time of death [Yip and Caine, 

2011; Milner et al., 2014]. Further, there is some evidence that working conditions may 

contribute to suicide risk in the employed adult population [Routley and Ozanne-Smith, 

2012]. Job stress (i.e., high job demands coupled with low job control), for example, 

increases the risk of mental ill-health [Stansfeld and Candy, 2006], and suicide [Schneider et 

al., 2011]. Adverse chronobiological (e.g., frequent requirement for overtime work, shift 

work, night work) and/or physical working conditions (e.g., physically challenging or 

dangerous work) may also increase this risk [Baumert et al., 2014]. Occupational-based 

access to lethal means of suicide may also play a role in increasing suicide rates in certain 

occupational groups [Skegg et al., 2010]. 

Recent epidemiological work suggests that rates of suicide in protective and 

emergency services employees, including defense force, ambulance, and fire services 

employees are significantly higher than corresponding rates in members of the general 

working population [Milner et al., 2016; Milner et al., 2013]. One older review of suicide 

rates in police, additionally, find that although rates are elevated compared to comparable 

general population rates, suicide rates in regional police forces in particular are significantly 

higher than rates in the general population [Loo, 2003].  

Heightened levels of job stress, particularly that stemming from routine occupational 

rather than operational sources, may play a role in increasing stress [Finney et al., 2013; 

Webster, 2013], mental ill-health [Garbarino et al., 2013], and suicidal behavior [Singh et al., 

2013] in these occupations. Ready access to firearms and/or potent medications may also 

explain the increased risk of suicide in these occupations [Skegg et al., 2010]. 
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The release of guidelines for workplace suicide prevention a decade ago [World 

Health Organization, 2006] has resulted in growing interest in the efficacy of workplace 

suicide prevention programs. There have been two recent reviews on workplace suicide 

prevention programs [Takada and Shim, 2010; Milner et al., 2015]; however these focused on 

a broad range of occupational groups, rather than protective and emergency services 

specifically. This is problematic given that emergency and protective services employees 

may have a number of additional workplace stressors as compared to other occupational 

groups [Johnson et al., 2005]. Therefore, we present a systematic review and meta-analysis of 

the characteristics and effectiveness of extant suicide prevention programs for protective and 

emergency services employees. 

 

2. MATERIALS AND METHODS 

 
The reporting of this review conforms to the Preferred Reporting Items for Systematic 

Reviews and Meta-analyses (PRISMA) statement [Liberati et al., 2009]. 

 

2.1 Search Methodology 

 We searched for literature indexed in eleven electronic databases that cover a wide 

range of disciplines, including: intervention research (CENTRL-Trials Register), policing 

(Australian Federal Police Digest [AFPD]; National Police Library [NPL]), criminology 

(Criminal Justice Abstracts [CJA]; National Criminal Justice Reference Service [NCJRS]), 

medical science (EMBASE; PubMED), public health (Global Health), psychology 

(PsycINFO), and social science (ProQuest Complete; SCOPUS). All databases were searched 

for eligible literature from their respective start dates until 30 June, 2015. 
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 We used a three tier search strategy to identify eligible studies. At the first stage, 

keywords inclusive of employees in the protective or emergency services (e.g., police OR 

“law enforcement” OR military OR army OR navy OR “air$force” OR ambulance OR 

paramedic OR “fire$fighter” OR “fire$officer”) were combined. At the second stage, these 

were combined with keywords inclusive of suicide (e.g., suicid* OR attempted suicid*). At 

the third stage, these were combined with keywords relating to prevention (e.g., prevent* OR 

control) as per the electronic search strategy for the EMBASE database as outlined in 

Supplementary Document SD1. Keywords were adapted for the specific requirements of each 

electronic database. No restrictions were placed on the grounds of date of publication, 

publication status, or language. 

 Reference lists of relevant reviews with a focus on suicide prevention in protective or 

emergency services employees were manually screened to identify further eligible studies 

[Bruce, 2010; Bagley et al., 2010; Conner and Simons, 2015; Miller, 2005; Zamorski, 2011; 

Harmon et al., 2016; Collins, 2008]. Experts in the field of suicide prevention were also 

contacted to assist with the identification of ongoing programs in this area. Corresponding 

authors were contacted to clarify aspects of the program, study design, participant 

recruitment, and other methodological details where necessary. 

 

2.2 Inclusion and Exclusion Criteria 

 Studies were eligible for inclusion if: (1) the effectiveness of a universal/workforce-

wide suicide prevention program was evaluated; (2) the program was delivered to current or 

active employees in either the protective or emergency services (i.e., police, military, 

ambulance, correctional, and fire services); (3) either a randomized, pseudorandomized, or 
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controlled before/after design was used; (4) numerical data on suicide rates were either 

reported or could be calculated from available data. 

 Given the focus of the review on universal suicide prevention programs, studies were 

excluded if: (1) participants were diagnosed with any psychiatric disorder and/or had been 

recruited from psychiatric treatment facilities; (2) participants were recruited on the basis of a 

history of previous suicide attempts or ideation. As the present review also focused on 

workplace suicide prevention activities, studies were also excluded if: (3) participants were 

veterans, retired, or otherwise not currently actively employed; (4) the program was not 

provided to all persons employed in workplaces; (5) the program adopted a postventative 

rather than preventative focus. Protocols and/or descriptions of programs that have not yet 

been implemented were also excluded. Although corresponding authors were contacted to 

request unpublished data, we also excluded studies if, after two attempts, we were unable to 

obtain raw data on either numbers of suicides and/or population size of the relevant focus 

during the study period. However, these studies were nevertheless included in the qualitative 

section of this review.  

 Studies were screened for eligibility using a two-stage process by two of KW, AA, or 

LP working independently. At the first stage, papers with relevant titles were selected for 

second screening. At the second stage, only those papers satisfying the inclusion criteria were 

retained following review of the full text. Disagreements were resolved via consensus 

discussions with a third researcher (AM). 

 

2.3 Data Extraction 

  Methodological details and data were extracted using a standardized extraction form 

by two of either KW, AA, or LP working independently. Once again, disagreements were 
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resolved via consensus discussions with AM. Methodological details included program name 

(if applicable), content, number of contact hours, facilitator expertise and experience, and 

intervention focus (i.e., primary, secondary and/or tertiary).  

In line with public health and job stress prevention interventions frameworks 

[LaMontagne et al., 2014], workplace suicide prevention activities can be directed at primary, 

secondary, and/or tertiary levels. We understand primary prevention to include those 

activities which aim to prevent the occurrence of workplace suicides through, for example, 

efforts to minimize occupational sources of job stress, such as low decision latitude, 

psychological demands, effort-reward imbalance, and job insecurity [LaMontagne et al., 

2007]. Secondary prevention activities encompass those designed to assist employees in how 

they respond to job stressors, for example through strategies to improve employees’ ability to 

cope with or withstand occupational stressors, as well as assist in the identification of those at 

risk of suicide, for example through the provision of gatekeeper training for 

leaders/commanders. Finally, tertiary level activities encompass the provision of mechanisms 

for linking employees in with the prompt treatment when required, such as via crisis 

telephone hotlines, as well as support to those who have already engaged in suicide-related 

behaviors in returning to work [LaMontagne et al., 2014]. We also classified intervention 

activities as employee-directed (i.e., persons at risk of suicide) versus employer-directed (i.e., 

work-related sources of risk) in line with previous work [LaMontagne at al., 2007]. 

Data on the primary outcome, suicide mortality rates, were also extracted using one of 

two approaches. Where information on number of suicides, population size, and length of 

follow-up were reported for the treated and untreated cohort, these was entered directly. 

Where data on population size was missing, but information on suicide rates per 100,000 
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persons and number of suicides were reported for each cohort, population size was estimated 

by dividing the number of suicides by the suicide rate, multiplied by 100,000.  

 

2.4 Statistical Analysis 

Data on the primary outcome measure, suicide rates, were extracted by two of either 

KW, AA, or LP working independently.  

Dichotomous measures of association, such as odds ratios (ORs), do not account for 

variability in follow-up duration [Tierney et al., 2007]. We therefore used the incidence rate 

ratio (IRR) and its accompanying 95% confidence interval (CI) to synthesize results between 

studies included in the present review. The IRR has a similar interpretation to the OR and can 

take any value between zero and infinity with a value of one indicating no association 

[Sedgwick, 2010]. 

 Between-study heterogeneity was estimated using the I2 statistic which indicates the 

percentage of variability due to between-study factors (such as participant or methodological 

differences) rather than chance alone [Higgins et al., 2003]. Where I2≥75% we will undertake 

meta-regression analyses using the random effects model to explore potential causes as 

recommended [Higgins et al., 2003]. 

 Risk of bias for the included studies was assessed using the GRADE criteria for 

randomized and cluster randomized controlled trials [Guyatt et al., 2011] or, for observational 

studies (e.g., pseudorandomized trials, controlled before/after designs), the GRACE criteria 

[Dreyer et al., 2014].   

Analyses were undertaken in Comprehensive Meta-Analysis for Windows, version 

3.3 [Biostat, 2014], using the random effects model. Forest plots were prepared for 

publication in Stata for Windows, version 13 [StatCorp, 2015]. For those programs that did 
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not present quantitative data on the primary outcome measure, the first author (KW) analyzed 

the content of these programs in NVivo for Windows, version 10 [QSR International, 2012]. 

This enabled analysis of the program components as described in the included studies to 

determine if they adopted a primary, secondary, and/or tertiary focus and the level of 

intervention (i.e., employee-directed vs. employer-directed). Additionally, qualitative 

comparative analysis was implemented to analyze similarities and differences in these 

dimensions between studies [Onwuegbuzie et al., 2012]. 

2.5 Ethics Statement  

The data presented in this review were obtained from previously published reports 

available within the public domain. Specific institutional, ethics approval, and informed 

consent approval were therefore not required. 

3. RESULTS 

A total of 8,583 records were identified using the search strategy outlined in 

Supplementary Document SD1. Snowballing contributed an additional four records. This 

figure was reduced to 6,465 following deduplication. A total of 6,221 of these records were 

excluded at the first screening stage, whilst a further 232 were excluded following application 

of the inclusion and exclusion criteria at the second screening stage. Reasons for exclusion 

for all 232 records are given in Figure 1.  

 

INSERT FIGURE 1 HERE 

 

Two otherwise eligible studies [Litts et al., 2000; Staal, 2001] were excluded to avoid 

double-counting as the force, the intervention period, and the follow-up period overlapped 

substantially with a third [Knox et al., 2003]. A further study [Yosick, 2008] was similarly 
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excluded as the force and prevention program overlapped with a more recent evaluation of 

the same program [Warner et al., 2011]. One study was excluded as the control group 

differed substantially from the intervention group in terms of risk of suicide at pre-

intervention, thereby compromising exchangeability between cases and controls [McDaniel 

et al., 1990]. One further study was excluded as we were unable to obtain a copy of the full-

text following correspondence with both study authors and publishers [Steyn and Maphoso, 

2005].  

A total of seven studies were therefore included in qualitative analyses, whilst a 

further six were included in quantitative analyses. Further methodological details of these 13 

studies are available in Table I. 

 

INSERT TABLE I HERE 

 

3.1 Study Characteristics 

Most studies were of suicide prevention programs aimed at military personnel [k=9; 

Australian Defense Force, 2015; Dedić and Panic, 2007; James and Kowalski, 1996; Jones et 

al., 2001; Knox et al., 2003; Lapenaite and Vaicaitiene, 2008; Mehlum, 1998; Rozanov et al., 

2002; Warner et al., 2011], followed by police personnel [k=3; Mishara and Martin, 2012; 

Levenson Jr. et al., 2010; Welch, 1998], and fire-fighters [k=1; Finney et al., 2015]. There 

were no eligible studies of suicide prevention programs for correctional or ambulance 

personnel.  

The majority of these programs were implemented in the United States [USA; k=6; 

Finney et al., 2015; James and Kowalski, 1996; Jones et al., 2001; Knox et al., 2003; 

Levenson Jr. et al., 2010; Warner et al., 2011]. There was also one each from Australia 
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[Australian Defense Force, 2015], Canada [Mishara and Martin, 2012], Lithuania [Lapenaite 

and Vaicaitiene, 2008], Norway [Mehlum, 1998], Serbia and Montenegro [Dedić and Panic, 

2007], South Africa [Welch, 1998], and Ukraine [Rozanov et al., 2002]. 

 

3.2 Program Components 

Only one program included primary prevention activities [Dedić and Panic, 2007]. 

However, the specific components constituting primary level prevention were not clearly 

specified. Two studies provided employee-directed primary prevention activities such as 

resiliency training [Warner et al., 2011; Welch, 1998]. However, only two studies included in 

this review addressed organizational sources of job stress by providing work-directed primary 

prevention activities such as leadership training for all supervisors [Knox et al., 2003; 

Mehlum, 1998].  

 

Most programs instead focused on the provision of secondary level suicide prevention 

activities, including: awareness training [k=13; Australian Defense Force, 2015; Dedić and 

Panic, 2007; Finney et al., 2015; James and Kowalski, 1996; Jones et al., 2001; Knox et al., 

2003; Lapenaite and Vaicaitiene, 2008; Levenson Jr. et al., 2010; Mehlum, 1998; Mishara 

and Martin, 2012; Rozanov et al., 2002; Warner et al., 2011; Welch, 1998]. A number of 

programs (k=9) also provided information on how to actively link persons experiencing a 

mental health crisis, including those who may be suicidal, with professional support services 

and were therefore classed as providing gatekeeper training [Australian Defense Force, 2015; 

Dedić and Panic, 2007; Finney et al., 2015; Knox et al., 2003; Mehlum, 1998; Mishara and 

Martin, 2012; Rozanov et al., 2002; Warner et al., 2011; Welch, 1998]. Other secondary 

prevention activities included: establishing dedicated mental health/suicide surveillance 
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procedures [James and Kowalski, 1996; Knox et al., 2003; Lapenaite and Vaicaitiene, 2008; 

Warner et al., 2011], a crisis intervention team [Finney et al., 2015; James and Kowalski, 

1996; Knox et al., 2003; Lapenaite and Vaicaitiene, 2008; Welch, 1998], implementing 

changes to personnel selection procedures [Dedić and Panic, 2007; Lapenaite and 

Vaicaitiene, 2008], or deployment pre-screening procedures [Warner et al., 2011], 

establishment of employee wellbeing programs [Finney et al., 2015; Mishara and Martin, 

2012], alcohol and drug abuse treatment programs [James and Kowalski, 1996], and peer 

support programs [Knox et al., 2003; Levenson Jr. et al., 2010].  

A number of programs also provided tertiary level prevention activities, including: a 

24 hour crisis telephone hotline [Mehlum, 1998; Mishara and Martin, 2012; Welch, 1998], 

suicide intervention skills training [Australian Defense Force, 2015; Warner et al., 2011], 

annualized mental health ‘check-ups’ [Levenson Jr. et al., 2010], and the establishment of 

suicide postvention services [Warner et al., 2011; Welch, 1998]. 

 

3.2 Quantitative Analyses 

 For those programs that enabled calculation of the IRR and its accompanying 95% 

confidence interval at both pre- and post-intervention, overall implementation of these 

programs was associated with an approximate halving of the suicide rate at post-intervention 

(IRR 0.45, 95% CI 0.31 to 0.65; 5 studies; I2=14.8%; p<0.001; Figure 2).  

 Subgroup analyses suggested that programs aimed at military (IRR 0.52, 95% CI 0.44 

to 0.62; 2 studies; p<0.001; Figure 2) or police personnel (IRR 0.22, 95% CI 0.31 to 0.65; 2 

studies; p<0.001; Figure 2) were associated with a significant reduction in suicide rates at 

post-intervention whilst, in a single program directed a fire-fighting personnel, there was no 

evidence of a significant reduction in suicide rates at post-intervention (IRR 0.82, 95% CI 
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0.17 to 3.87; 1 study; p=0.803; Figure 2). Visual inspection of Figure 2, however, would 

suggest there is no evidence of a significant difference in effectiveness between these 

subgroups. 

 

INSERT FIGURE 2 HERE 

 

 Two included studies reported information on suicide rates in an intervention cohort 

as compared to a control cohort, one in police personnel [Mishara and Martin, 2012], and a 

second in military personnel [Warner et al., 2011]. Overall, there was evidence of a 

significant treatment effect for these programs (IRR 0.33, 95% CI 0.16 to 0.70; 2 studies; 

I2=9.5%; p=0.003; Figure 3). 

 Subgroup analyses would suggest that programs aimed at police personnel (IRR 0.22, 

95% CI 0.08 to 0.63, 1 study; p=0.004) but not military personnel (IRR 0.47, 95% CI 0.18 to 

1.21; 1 study; p=0.119) may be associated with significant reductions in suicide rates in the 

intervention cohort as compared to rates in the control cohort. However, as before, visual 

inspection of Figure 3 would suggest no significant difference between these subgroups. 

 

INSERT FIGURE 3 HERE 

 

3.3 Qualitative analyses 

 Seven studies did not provide sufficient information on post-intervention suicide rates 

to enable calculation of the IRR and its accompanying 95% CI; six in military personnel 

[Australian Defense Force, 2015; James and Kowalski, 1996; Jones et al., 2001; Lapenaite 
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and Vaicaitiene, 2008; Mehlum, 1998; Rozanov et al., 2002] and one in police personnel 

[Levenson Jr. et al., 2010].  

 Two programs integrated awareness and gatekeeper training to improve the 

identification of those at risk of suicide and ensure these persons can be linked in with 

professional mental health services. The first adopted a face-to-face training style [Rozanov 

et al., 2002]. Two years following the implementation of this program the authors conclude 

the program was associated with a significant reduction in suicide rates (32.6 per 100,000 

persons over a 12 year period at pre-intervention versus 16.7 per 100,000 persons in the two 

years post-intervention); although it should be noted that the pre-intervention rate is also 

reported as 37.8 per 100,000 persons in this report. However, as the denominator for this 

study is unclear, data could not be analyzed quantitatively. The second program used videos 

to deliver intervention materials [Jones et al., 2001]. The authors report that “…the 

introduction of annual suicide prevention…coincided with a drop in [the] Navy suicide 

rate…to 9.2/100K” for the period July, 2000 to June, 2001” [Jones et al., 2001; p.35]. 

However, although the authors report that “[t]his is the lowest rate in 10 years…” [Jones et 

al., 2001; p.35], it is unclear whether this reduction is statistically significant. The 

effectiveness of a third program that combined awareness and gatekeeper training has not 

been evaluated to date [Australian Defense Force, 2015]. 

  Given that the success of awareness and gatekeeper training may be dependent on the 

availability of effective tertiary-level programs for the treatment of those at imminent risk of 

suicide [Issac et al., 2009], two programs combined awareness and gatekeeper training with 

the establishment of crisis intervention services [James and Kowalski, 1996; Lapenaite and 

Vaicaitiene, 2008]. Although, in the former, “…the suicide rate…decreased to three in the 
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past [two] years” [James and Kowalski, 1996; p.101], it is unclear whether this represents a 

significant reduction. The effectiveness of the latter program has not been assessed.  

 Resiliency has recently been identified as an important protective factor against 

suicide both within the general population [Johnson et al., 2011], and within the military 

specifically [Youssef et al., 2013]. One program provided stress resiliency training for all 

personnel in addition to awareness and gatekeeper training [Levenson Jr. et al., 2010]. This 

program, additionally, provided all personnel with a peer mentor and encouraged employees 

to attend an annualized ‘check-up’ with a mental health clinician. The goal of these sessions 

is to identify personal strengths and weaknesses, and to work on a program of improving 

these throughout the coming year. Despite being widely implemented in both the USA and 

Canada, this program has not been evaluated for effectiveness to date. 

 Only one program, aimed at members of the Norwegian Armed Forces, combined 

individually-focused awareness training, gatekeeper training, and crisis intervention with 

organizational-level interventions to address sources of organizational job stress [Mehlum, 

1998; Mehlum and Reider, 2000]. Recognizing that leadership style can influence employee 

mental health [Skakon et al., 2010] and resilience [Bartone, 2006], and may even help to 

counteract the association between job stress and mental ill-health in these occupations 

[Russell, 2014], leadership training formed a cornerstone of this intervention. Although the 

authors report the program “has so far been very well received and implemented throughout 

the organisation” [Mehlum, 1998; p.1726], its efficacy on suicide rates at post-intervention 

remains unknown. 

4. DISCUSSION 

This systematic review and meta-analysis investigated the efficacy of 13 suicide 

prevention programs for protective and emergency services employees (e.g., police, military, 
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ambulance, corrections, and fire services); six of which reported quantitative information on 

suicide mortality rates, and a further seven included in qualitative analyses only. This review 

therefore represents a comprehensive assessment of the effectiveness of these programs to 

date. 

Of those programs reporting data to enable calculation of the post-intervention suicide 

mortality rate, there was evidence that these programs were associated with an approximate 

halving of the suicide mortality rate over an average follow-up period of 5.3 years (SD=4.2; 

range 1 to 11 years). Two further studies reported information on suicide mortality rates in a 

trained versus untrained cohort, one in the military and one in the police. However, there was 

no evidence for a significant effect of these programs on suicide rates over an average follow-

up period of 6.1 years (SD=6.9, range 1.3 to 11 years).  

In line with previous work [Edlavitch and Bryns, 2015], most included studies 

focused on secondary and tertiary-level prevention activities. Additionally, only one of the 

included studies targeted organizational factors [Mehlum, 1998], despite past work 

suggesting that organizational, rather than operational, sources appear to be stronger 

predictors of stress [Finney et al., 2013; Webster, 2013] and suicidal behavior in these 

occupations. Given this, suicide prevention initiatives that address primary sources of stress, 

such as operational factors, as well as secondary and tertiary initiatives, may result in further 

reductions in suicide rates. 

 

4.1 Limitations 

Most of the suicide prevention programs included in this review were 

multicomponent. It is therefore difficult to identify which component, if any, may be 

associated with efficacy. For example, although there is interest in the role of resiliency 



Aut
ho

r M
an

us
cr

ipt

Aut
ho

r M
an

us
cr

ipt

Aut
ho

r M
an

us
cr

ipt

This article is protected by copyright. All rights reserved 

 

training for stress management in these occupations [McCraty and Atkinson, 2012], there is 

presently little evidence of a preventive effect for resiliency training on suicidal behavior 

[Zamorski, 2011].  

Additionally, given the rarity of suicide as an outcome measure, it is notable that no 

eligible program included more proximal outcomes, such as suicide attempts or ideation, 

which we have previously found to be associated with exposure to job stressors [Milner et al, 

2016]. Further, no study evaluated the effectiveness of these programs on suicide prevention 

literacy. Future work in this sphere should consider reporting data on a greater range of 

relevant outcome measures to help with the identification of programs with the greatest 

promise in reducing suicide and other relevant adverse outcomes. However, given the limited 

number of eligible programs identified, and the relative lack of data on long-term outcomes 

following the implementation of these programs, there is currently a lack of firm evidence on 

which to ground occupational policy with respect to the prevention of suicide in these 

occupational groups currently. 

Lastly, there have been so few empirical evaluations of suicide prevention programs 

aimed at protective and/or emergency services personnel: this review identified just 13 and 

half of these did not report sufficient information on suicide mortality rates to enable 

calculation of the IRR. 

 

4.1 Bias and Quality of the Included Studies 

A number of programs included in this review have also not been formally evaluated 

to date [Australian Defense Force, 2015; James and Kowalski, 1996; Jones et al., 2001; 

Levenson Jr. et al., 2010; Mehlum, 1998; Rozanov et al., 2002]. For one further study, data 

on effectiveness has not been published despite authors reporting that an evaluation was 
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underway [Lapenaite and Vaicaitiene, 2008]. Publication bias therefore cannot be ruled out; 

particularly as we were unable to undertake tests for funnel plot asymmetry as fewer than 10 

independent trials were included in the review. The development of, and adherence to, 

guidelines for the evaluation of suicide prevention programs is required to improve design 

and reporting of studies in this area [Davis et al., 2014; Sareen et al., 2014]. 

 Study quality, measured according to the GRACE criteria [Dreyer et al., 2014], was in 

general poor with biases most commonly apparent for aspects of study design (e.g., Was the 

primary outcome measured or identified in an equivalent manner between the intervention 

and control group?; Were important covariates/confounders/effect modifiers recorded?) and 

methodology (e.g., If comparisons were used, were they concurrent comparators or, if not, 

did the authors justify the use of historical controls?; Were important confounding/effect 

modifying variables taken into account in the design/analysis?; Were any meaningful 

analyses conducted to test key assumptions on which primary results are based?). 

 

4.2 Conclusions 

 Suicide prevention programs for protective and emergency services personnel warrant 

further evaluation. Clearer reporting of suicide mortality rates in both the target and 

comparison populations, as well as the background community rate, would also help to 

establish whether these programs are truly effective or, rather, whether the results reported 

for these programs to date might be explained wider macro-environmental level changes or 

other factors. 
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Figure 1. PRISMA flow-chart documenting records identified following a systematic search 

of suicide prevention programs for emergency and protective services employees. 

 

Figure 2. Random effects incident rate ratio (IRR) and its accompanying 95% confidence 

interval (CI) for suicide rates at post-intervention. 

 

Figure 3. Random effects incident rate ratio (IRR) and its accompanying 95% confidence 

interval (CI) for suicide rates in an intervention cohort as compared to a control cohort. 

 

 

 

Table I: Methodological characteristics of suicide prevention programs for emergency or 

protective services employees included in this review. 

 

Author, Year Country Population Coverage 
Effective 

N1 Design 
Date of 

Implementation 

Follow-up 

Period 
Intervention Components Notes 

Australian Defence 

Force, 2015 

Australia Military 

(Armed Forces) 

Nation Not 

Stated 

Pre/Post intervention Unclear N/A  Awareness training (online; 30 minutes’ duration), 

can also be delivered as a lecture of 30 minutes’ 

duration by chaplains of defence force mental 

health professionals; 

 Gatekeeper training (lectures; 2 hours’ duration) 

delivered by defence mental health professionals 

and/or trained psychologists; 

 Applied Suicide Intervention Skills Training 

(ASIST) (interactive workshop; two days’ 

duration) delivered by chaplains of defence force 

mental health professionals; 

 Suicide Risk Assessment Training (format and 

duration unclear) designed to provide medical 

officers, psychologists, social workers, and nurses 

with training and experience conducting a suicide 

risk assessment. 

The effectiveness of this program on suicide rates has not 

been evaluated to date. 

Dedić, 2007 Serbia & 

Montenegro 

Military (Army) Nation 20,000 Pre/Post intervention December, 2003 2 years  Improved psychological selection procedures at 

recruitment; 

 Awareness training (publication of a book 

distributed to all personnel; series of lectures of 

unclear duration); 

 Gatekeeper training (unclear duration). 

The authors report undertaking further evaluations of the 

effectiveness of this program, however, no further 

evaluations have been published to date. Publication bias 

therefore cannot be ruled out. 

Finney, 2015 USA Fire Department Department 3,810 Pre/Post intervention January, 2007 7 years  Awareness training (series of lectures of 3 hours’ 

duration; distribution of brochures; online videos); 

 Gatekeeper training (8 hours); 
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 Crisis intervention team. 

James, 1996 USA Military (Army) Division Not 

Stated 

Pre/Post intervention Staged between 

late 1992 to 

early 1994. 

N/A  Awareness training (series of lectures of unclear 

duration delivered by chaplains and “behavioral 

science specialists”, handouts); 

 Crisis intervention team,  

 Centralized surveillance system; 

 Alcohol and drug abuse program. 

The effectiveness of this program on suicide rates has not 

been evaluated to date. 

Jones, 2001 USA Military 

(Navy & Marine Corps) 

Nation Not 

Stated 

Pre/Post intervention Mid 2000 N/A  Awareness training (unclear duration) delivered 

via video. 

The effectiveness of this program on suicide rates has not 

been evaluated to date. 

Knox, 2003 USA Military (Air Force) Nation 407,7822 Pre/Post Intervention Full implement-

tation achieved 

in early 1997 

6 years  Awareness training (unclear duration) delivered 

via chief of staff; 

 Gatekeeper training (unclear duration); 

 Broadening of community treatment team 

personnel capacity; 

 Peer support system; 

 Leadership training; 

 Behavioral health risk assessment tool; 

 Crisis intervention team; 

 Centralized surveillance system; 

 Policy revisions to ensure those under legal 

investigation are assessed for suicide risk; 

 Privacy policy around mental health consultations 

to facilitate help-seeking. 

 

 

 

 

Table continued over … 

 

Author, Year Country Population Coverage 
Effective 

N1 Design 
Date of 

Implementation 

Follow-up 

Period 
Intervention Components Notes 

Lapenaite, 2008 Lithuania Military 

(Armed Forces) 

Nation Not 

Stated 

Pre/Post intervention Early 2005 N/A  Improved psychological selection procedures at 

recruitment; 

 Awareness training (series of lectures of between 

5.5 and 7.5 hours delivered by military medical 

personnel. Personnel preparing for deployment 

receive an additional 16 hours training); 

 Centralized surveillance system, including a 

management system to track personnel before, 

during, and after deployment; 

 Crisis intervention team that can attend crises both 

in the theatre environment or at home bases; 

Although the authors state “[t]he efficiency of this program 

is not being assessed…” (p.90), no further evaluations of 

this program have been published to date. Publication bias 

therefore cannot be ruled out. 

Levenson Jr., 2010 USA Police Nation Not 

Stated 

Pre/Post intervention January 20085 N/A  Awareness training (unclear duration) delivered 

using an online format; 

 Further awareness training materials (e.g., lecture 

plans, videos) available online to facilitate face-to-

face delivery where preferred; 

 Annualized mental health ‘check-ups’ with mental 

health professionals; 

 Peer support program. 

The effectiveness of this program on suicide rates has not 

been evaluated to date. 

Mehlum, 1998 

 

Norway Military 

(Armed Forces) 

Nation 33,000 Pre/Post intervention 1994 N/A  Awareness training (lectures, group-discussions, 

videos; 2 hours’ duration) delivered by trainers; 

 Further awareness training (unclear format; 

unclear duration) for ‘gatekeepers’ (e.g., chaplains, 

welfare personnel); 

 Gatekeeper training for medical personnel; 

 Welfare measures to support social interaction 

between personnel; 

 24 hour crisis telephone hotline; 

 Leadership training; 

The effectiveness of this program on suicide rates has not 

been evaluated to date. 

Mishara, 2012 Canada Police Constabulary 9,3673 

14,2864 

Pre/Post intervention 

& 

Intervention/Control 

1996 12 years  Awareness training (half day) delivered by 

members of the Police Counselling Service; 

 Gatekeeper training (whole day) delivered by 

members of the Police Counselling Service; 

 24 hour crisis telephone hotline. 

Despite excellent coverage –  “…[t]he program was known 

to 84% of supervisors…”  – there was very little use of 

some of the program components, particularly the crisis 

telephone line – “[f]rom February 1999 to December 2001, 

only 46 calls were received”. 
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Rozanov, 2002 Ukraine Military (Army) Nation Not 

Stated 

Pre/Post intervention 2000 1 year  Awareness and gatekeeper training (lectures of 3 

hours’ duration for all soldiers in addition to 

information booklets; lectures of 5 hours’ duration 

for officers, warrants, sergeants). Unclear who 

delivered training; 

 Gatekeeper training (lectures of 6 hours’ duration 

for chaplains, educational officers, psychologists, 

social workers, medical officers, and 

psychiatrists). Unclear who delivered training; 

 Gatekeeper training (lectures of 7 hours’ duration 

for psychiatrists, psychologists, and social 

workers). Unclear who delivered training. 

The authors conclude that “[t]here was an obvious 

immediate result [on suicide rates]” and that “…the rate of 

suicide remained lower than ever” (p.175). However, as 

review authors were unable to obtain official statistics on 

the size of the Ukrainian Army during the observation 

period, the IRR and its accompanying 95% confidence 

interval could not be calculated for this study. 

 

 

 

Table continued over … 

 

Author, Year Country Population Coverage 
Effective 

N1 Design 
Date of 

Implementation 

Follow-up 

Period 
Intervention Components Notes 

Warner, 2011 USA Military (Army) Unit 141,667 Intervention/Control 2007 Not Stated  Awareness training (lectures of unclear duration). 

Unclear who delivered training; 

 Further awareness training (lectures of unclear 

duration) for chaplains, medical officers, and 

mental health personnel. Unclear who delivered 

training;  

 Gatekeeper training (lectures of unclear duration) 

for peer support personnel; 

 Policy revisions to mental health standards and 

screening procedures for deployment; 

 Centralized surveillance system; 

 Behavioral health risk assessment tool; 

 Suicide postvention services; 

 Reintegration and decompression program (10 

days’ duration). 

Given that experiences of psychosocial stress likely differ 

between deployed and non-deployed military units, we 

have used the theatre suicide rate, as obtained from official 

statistics, subtracting the number of suicides and number 

of personnel in the unit under observation (assuming a 

constant rate of suicides over time). 

Welch, 1998 South Africa Police State 10,000 Pre/Post intervention 1998 5 months  Awareness training (unclear duration) delivered by 

members of human resources and/or employee 

support services; 

 Gatekeeper training (unclear duration) delivered 

by members of human resources and/or employee 

support services; 

 24 hour crisis telephone hotline; 

 Life skills and stress management workshops 

(unclear duration) delivered by members of human 

resources and/or employee support services; 

 Crisis intervention team; 

 Suicide postvention services; 

 Changes to media reporting guidelines following 

the suicide of an officer; 

 

 

 

 

1 Numbers taken either from study reports or, where this information was not provided, from official statistics for the 

appropriate time period. Where this column is blank, numbers were unable to be calculated either from the study report or 

from official sources. 
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2 This figure differs to that reported in the study, and from a related review, as this figure represents the average size of 

the population over the study period, rather than the total number of personnel included in the dynamic cohort. 

 

 

3 Pre/Post-intervention analyses. 

 

 

4 Intervention/Control analyses. 

 

 

5 Although the program is ongoing and is still being rolled out to constabularies in both the USA and Canada. 
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Figure 1  . 
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Figure 2  . 
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Figure 3  . 

 


