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ABSTRACT 

Background 

 The aim of this review was to assess whether suicide prevention provided in the 

primary health care setting and delivered by GPs results in fewer suicide deaths, 

episodes of self-harm, attempts and lower frequency of thoughts about suicide. 
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Methods 

  We conducted a systematic review and meta-analysis using PRIMA guidelines. 

Eligible studies: 1) evaluated an intervention provided by GPs; 2) assessed suicide, 

self-harm, attempted suicide or suicide ideation as outcomes, and; 3) used a quasi-

experimental observational or trial design. Study specific effect sizes were combined 

using the random effects meta-analysis, with effects transformed into relative risk 

(RR). 

Results 

 We extracted data from 14 studies for quantitative meta-analysis. The RR for suicide 

death in quasi-experimental observational studies comparing an intervention region 

against another region acting as a “control” was 1.26 (95% CI 0.58, 2.74). When 

suicide in the intervention region was compared before and after the GP program, the 

RR was 0.78 (95% CI 0.62, 0.97). There was no evidence of a treatment effect for GP 

training on rates of suicide death in one cRCT (RR 1.07, 95% CI 0.79, 1.45).  There 

was no evidence of effect for the other outcomes studied.  

Limitations 

  All of the studies included in this review are likely to have a high level of bias. It is 

also possible that we excluded or missed relevant studies in our review process 

Conclusions: Interventions have produced equivocal results, which varied by study 

design and outcome. Given these results, we cannot recommend the roll out of GP 

suicide prevention initiatives. 

Keywords: General practice; suicide prevention; self-harm; suicide attempt; suicide 

ideation; doctor suicide prevention. 
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INTRODUCTION 

Suicide and self-harm (including intentional self-injury or self-poisoning 

irrespective of type of motivation and/or degree of suicidal intent) represents a serious 

public health burden. There is now good evidence that psychotherapeutic treatments  

(e.g., cognitive behaviour therapy or dialectical behavioural therapy) are effective at 

reducing the repetition of self-harm (Hawton et al., 2016). Results also suggest a non-

significant reduction in suicide when using cognitive behavioural therapy and case 

management (Hawton et al., 2016). 

However, a large number of individuals who are at risk of suicide may never 

come into contact with the specialist mental health services that offer these treatments 

(Appleby et al., 1999; Cavanagh et al., 2003; Law et al., 2010; Schaffer et al., 2016). 

In contrast, many people have contact with general practitioner (GP) services prior to 

suicide (Andersen et al., 2000; Leavey et al., 2016; Luoma et al., 2002; Pearson et al., 

2009; Power et al., 1997; Stark et al., 2012). A review of over 40 studies (Luoma et 

al., 2002) found that up to three of four suicide victims had contact with primary care 

providers in the year of their suicide. More recently, a study from Northern Ireland 

found that as many as 85% of people who died by suicide were in contact with a 

general practice services in the 12 months before their death (Leavey et al., 2016). In 

Scotland, 18.6% of those who died by suicide during the period 2001-2004 had 

contact with mental health services, compared to 46.4% who had contact with general 

practice (Stark et al., 2012).  

Given this evidence, it is unsurprising the involvement of GPs in providing 

suicide prevention services has been of considerable interest to researchers (Feltz-

Cornelis et al., 2011; Leitner et al., 2008). There have also been several large-scale 
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studies that feature GP training as a central component of suicide prevention 

initiatives (Hegerl et al., 2006; Hegerl et al., 2008; Roskar et al., 2010; Rutz et al., 

1995; Rutz et al., 1989a, 1992; Rutz et al., 1990; Rutz et al., 1989b; Rutz et al., 1997). 

However, there has been limited assessment of the effectiveness in suicide prevention 

interventions that involve GPs. The aim of this review was to assess whether suicide 

prevention provided in the primary health care setting and delivered by GPs result in 

fewer suicide deaths, episodes of self-harm, attempts and thoughts about suicide. 

METHODS 

The review was based on the Preferred Reporting Items for Systematic 

Reviews and Meta-Analyses (PRISMA) (Liberati et al., 2009). 

 

Search strategy and keywords 

We conducted a systematic search of seven electronic databases that index 

literature from a wide range of disciplines including intervention research (CENTRL-

Trials Register), medical science (EMBASE; PubMED), public health (Global 

Health), psychology (PsycINFO), and social science (ProQuest; SCOPUS). We also 

searched for ongoing trials in the Australian and New Zealand Clinical Trials Register 

and the EU Clinical Trials Register. All databases were searched for eligible studies 

from their start date until 30 April, 2016. 

We used a three-tier search strategy to identify eligible studies. At the first 

stage, keywords related to general practitioners and general practice were combined 

(e.g., “general prac*” OR “Primary Health Care”). At the second stage, these were 

combined with keywords inclusive of self-harm or suicide (e.g., self$harm OR 

suicid* OR attempted suicid* OR parasuicid* OR “intentional$self$harm” OR “drug 
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overdos*” OR auto$mutilat* OR self$cutt OR self$destructive behavio* OR 

self$poison* OR self$mutilat* OR self$injur*). At the third stage, these were 

combined with keywords relating to suicide prevention or intervention (e.g., prevent* 

OR interven*). We originally also included keywords relating to psychoeducation 

(e.g., “health education” OR “health promotion” OR “medical education”) in third-

tier searches but removed this after finding that this search produced a large number 

of non-relevant search results.  

Keywords were adapted for the specific requirements of each electronic 

database. Truncation and wildcards were introduced where necessary to increase the 

sensitivity of the search. No restrictions were placed on publication status or 

language, but if we were unable to obtain adequate details for data extraction these 

were later excluded from meta-analyses.  

Reference lists of identified studies, as well as prior relevant reviews in the 

field (Hawton et al., 2016; Lapierre et al., 2011; Mann et al., 2005; Roscoät and Beck, 

2013; Roškar, 2012; Tait and Michail, 2014; van der Feltz-Cornelis et al., 2011; 

Zalsman et al., 2016) were additionally hand screened to identify further relevant 

studies. Experts in the field were also contacted to assist with the identification of 

ongoing evaluations. Where necessary, corresponding authors were also contacted to 

clarify aspects of study design or methodology. 

Inclusion and Exclusion Criteria 

Studies were eligible for inclusion if: (1) they evaluated an intervention 

provided by GPs in primary care settings (i.e., the primary care provider was involved 

either solely or in combination with another support person in the delivery of the 

intervention), either as a standalone intervention or as part of a larger multicomponent 
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intervention; (2) suicide, suicide attempt, self-harm or suicide ideation were assessed 

outcomes (whether primary or secondary), and; (3) they used a quasi-experimental 

observational (e.g., ecological before-after study, or an ecological study comparing a 

region that received the intervention against one that did no receive the intervention) 

or trial design, including cluster randomised controlled trials (cRCTs). 

Studies were excluded if: (1) the intervention was not delivered, at least in 

part, by a GP ((Unutzer et al., 2006) was excluded because the intervention was 

delivered by a Depression Care Manager rather than the GP); (2) the intervention 

comprised screening only, without an intervention. Study protocols and/or 

descriptions of programs not yet evaluated were also excluded (3). 

Titles and abstracts of retrieved records were evaluated using a two stage 

screening process. At the first stage, studies with relevant titles were selected for 

second screening by one of the authors (AM). At the second stage, only those studies 

satisfying inclusion criteria following a review of the full-text were retained. 

Disagreements were resolved by consensus between two of the review authors (AM 

and KW).  

Statistical Analysis 

For trials, including cRCTs, and quasi-experimental observational studies, we 

extracted data on number of individuals with and without subsequent episodes of 

suicidal ideation, self-harm, attempted and/or suicide death, where available. Given 

that cRCTs suffer from a substantial reduction in statistical efficiency as compared to 

standard RCTs in which the individual is the unit of inference (Donner and Klar, 

2004), we statistically adjusted for the effects of clustering following guidance 

outlined in the Cochrane Handbook (Higgins et al., 2008). 
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For quasi-experimental observational studies, in which data were reported as 

rates, rather than as proportions, these were extracted along with information on the 

total size of the population at risk during the relevant time period (a proxy for person-

years). This enabled calculation of the study-specific incidence rate ratio and its 95% 

confidence intervals. Where data on population size was missing, but information on 

suicide rates per 100,000 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.  

Data on the proportion of participants engaging in subsequent episodes of 

suicidal ideation, self-harm, attempted suicide, and/or suicide death were summarised 

for each study using the relative risk (RR) and 95% confidence intervals. A RR of less 

than one indicates that the exposure (e.g., to the GP intervention) decreases the risk of 

an outcome (e.g., suicide) occurring; whereas an RR of greater than one indicates that 

the exposure increases the risk of that outcome occurring. An RR of equal to one 

indicates no associated between the exposure and the outcome of interest.  

Study specific effect sizes were combined using the random effects meta-

analysis to enable calculation of the pooled effect of interventions set in primary care 

on suicide ideation and behaviours (DerSimonian and Laird, 1986). Separate analyses 

were conducted for the outcomes of any suicide ideation, repeated self-harm, suicide 

attempts, and suicide death. We assessed the differences in treatment outcomes for 

women and men in studies where it was possible to do so (e.g., when these were 

proposed post hoc in subgroup analysis). Results were not pooled across different 

study designs due to considerable methodological differences in quasi-experimental 

observational versus trials. We transformed all effect measures into RRs. 
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Between-study heterogeneity was measured using the I
2
 statistic, which 

indicates the percentage of between-study variability due to factors, such as 

participant or methodological differences, rather than chance alone (Higgins et al., 

2003). By convention, I
2
≥75% represents substantial between-study heterogeneity 

(Higgins et al., 2003). 

Analyses were undertaken in RevMan for Windows, version 5.3 (The 

Cochrane Collaboration, 2014).  

The funders of the study had no role in study design, data collection, data 

analysis, data interpretation, or writing of the report. The corresponding author had 

full access to all the data in the study and had final responsibility for the decision to 

submit for publication. 

RESULTS 

A total of 14538 records were identified following the systematic search 

strategy outlined in Supplementary Document SD1. A further nine records were 

identified following snowballing and correspondence with researchers active in the 

field. Following deduplication, this was reduced to 13684. Of these, 13249 were 

excluded at the first screening stage, and a further 368 were excluded following 

application of the inclusion and exclusion criteria at the second screening stage. A 

total of 16 records were therefore included in the present review comprising 16 

independent, non-overlapping studies (Figure 1). Of these, we extracted data from 14 

studies for quantitative meta-analysis.  

 

--- please insert Figure 1 --- 
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Study characteristics 

The included studies were conducted in a variety of countries, such as 

Slovenia (Roskar et al., 2010), Sweden (Henriksson and Isacsson, 2006; Rutz et al., 

1992), Japan   (Oyama et al., 2006), Norway (Grimholt et al., 2015), Iran (Malakouti 

et al., 2015a, b),  Australia (Almeida et al., 2012; Pfaff et al., 2001) the UK 

(Bennewith et al., 2002; Morriss et al., 2005), the USA (Alexopoulos et al., 2009) 

Hungary (Szanto et al., 2007; Zonda and Lester, 2007) and Germany (Hegerl et al., 

2008; Hübner-Liebermann et al., 2010). 

Ten papers used a quasi-experimental observational design in which the 

efficacy of a GP intervention was assessed pre-post intervention as well as against a 

neighbouring control region (Hegerl et al., 2006; Henriksson and Isacsson, 2006; 

Hübner-Liebermann et al., 2010; Malakouti et al., 2015a, b; Morriss et al., 2005; 

Oyama et al., 2006; Roskar et al., 2010; Rutz et al., 1992; Szanto et al., 2007; Zonda 

and Lester, 2007). These quasi-experimental observational studies often included GP 

training as one component of a multicomponent intervention strategy (Supplementary 

Document SD2). There were four RCTs or cRCTs (Alexopoulos et al., 2009; Almeida 

et al., 2012; Bennewith et al., 2002; Grimholt et al., 2015). One other trial did not 

randomise patients and had no control group (Pfaff et al., 2001).  

Two studies reported outcomes on suicide ideation (Alexopoulos et al., 2009; 

Pfaff et al., 2001), three reported outcomes on self-harm (Almeida et al., 2012; 

Bennewith et al., 2002; Grimholt et al., 2015) or suicide attempt (Alexopoulos et al., 

2009; Hegerl et al., 2006; Malakouti et al., 2015b) and nine reported outcomes on 

suicide deaths (Alexopoulos et al., 2009; Hegerl et al., 2006; Henriksson and 
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Isacsson, 2006; Hübner-Liebermann et al., 2010; Malakouti et al., 2015a, b; Oyama et 

al., 2006; Roskar et al., 2010; Rutz et al., 1992; Szanto et al., 2007).  

More information on the study design characteristics can be seen in Table 1. 

Information on the content of the programs can be seen in Supplementary Document 

SD2. 

--- please insert Table 1 --- 

Meta-analysis 

Given the wide variation in study design used to assess the effectiveness of GP 

training (e.g., cRCTs, trial, and quasi-experimental observational designs), we 

included study design as a subgroup.  We excluded two studies from the meta-

analysis, as we were unable to extract the necessary data to include in a meta-analysis 

(Morriss et al., 2005; Zonda and Lester, 2007). 

As none of the cRCTs reported the information required to adjust for the 

effects of clustering (e.g., either the design effect or the inter-cluster coefficient) we 

could not adjust these analyses. These must therefore be interpreted with caution. For 

the quasi-experimental observational studies, in some it was possible to assess the 

effectiveness of the intervention compared with another region not receiving the 

intervention (which the authors argued operated as a control). It was possible in other 

quasi-experimental observational studies to assess differences prior to and following 

implementation of the intervention. Where possible, we assessed outcomes for both 

events.  

 

Suicidal ideation 
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 There was no evidence of a treatment effect for GP training on presentations 

for self-reported suicidal ideation in one cRCT [(Alexopoulos et al., 2009); 

intervention: 20/176 vs. TAU: 20/173; RR 0.98, 95% CI 0.55 to 1.76; 1 study; I
2
 = 

not applicable; p = 0.95] or in one pre-test/post-test trial study [(Pfaff et al., 2001), 

2001; Pre-test: 26/220 vs. Post-test: 21/220; RR 1.24, 95% CI 0.72 to 2.13; 1 study; I
2
 

= not applicable; p = 0.44]. There was no evidence of a difference in results by study 

design for this outcome (χ
2
 = 0.32, df = 1, p = 0.57). Heterogeneity was also not 

present for this outcome (I
2
 = 0%). But, as stated above, we decided not to pool 

results across study design due to concerns about methodological differences 

between study designs. 

 

Repetition of self-harm 

 Three cRCTs investigated the effectiveness of GP training on repetition of 

self-harm (Almeida et al., 2012; Bennewith et al., 2002; Grimholt et al., 2015). There 

was no evidence of a treatment effect for GP training (Figure 2). Heterogeneity was 

substantial (I
2 = 

64.0%). However, as only three cRCTs were included in this 

analysis, we were unable to explore potential reasons for this heterogeneity. 

 

--- please insert Figure 2 --- 

 

 

Analysis by gender for one of these trials (Bennewith et al., 2002) suggested 

that whilst GP training may not lead to a reduction in self-harm repetition in males 

(intervention: 82/383 vs. TAU: 84/413; RR 1.05, 95% CI 0.80 to 1.38; 1 study; I
2
 = 

not applicable; p = 0.71); this program may be effective in reducing self-harm 
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repetition in females (intervention: 30/581 vs. TAU: 105/555; RR 0.27, 95% CI 0.19 

to 0.40; 1 study; I
2
 = not applicable; p < 0.001). 

 

Suicide attempts  

 GP training was not found to be associated with a significant treatment effect 

on suicide attempts in one cRCT (Alexopoulos et al., 2009) or in two pre-test/post-test 

quasi-experimental studies (Hegerl et al., 2006; Malakouti et al., 2015b). However, 

one quasi-experimental observational study comparing suicide reattempt rates in an 

intervention region as compared to a control region (Hegerl et al., 2006) suggested an 

increase in suicide attempts in the intervention region (Figure 3), Sub-group analyses 

therefore suggested a significant difference in treatment effect by study design (χ
2
 = 

8.26, df = 2, p = 0.02). Results also suggest substantial heterogeneity (I
2
 = 75.8%), 

thus justifying our decision to stratify by study design.  

 

--- please insert Figure 3 --- 

 

  

Suicide death  

There was no evidence of a treatment effect for GP training on rates of suicide death 

in one cRCT (Alexopoulos et al., 2009), or in six quasi-experimental observational 

studies comparing suicide rates in an intervention region with a control region (Hegerl 

et al., 2006; Hübner-Liebermann et al., 2010; Malakouti et al., 2015a; Oyama et al., 

2006; Roskar et al., 2010; Szanto et al., 2007). There was, however, evidence of a 

reduction in suicide rates in seven pre-test/post-test quasi-experimental observational 

studies (Henriksson and Isacsson, 2006; Hübner-Liebermann et al., 2010; Malakouti 

et al., 2015b; Oyama et al., 2006; Roskar et al., 2010; Rutz et al., 1992; Szanto et al., 
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2007) (Figure 4). There was no evidence of a difference by study design for this 

outcome, however (χ
2
 = 3.74, df = 2, p = 0.15). Between-study heterogeneity was 

also moderate for this outcome (I
2
 = 46.5%). 

 

--- please insert Figure 4 --- 

 

 Post-hoc analysis on changes in suicide rates following implementation of a 

GP training program was available by gender for two intervention vs. control region 

quasi-experimental observational studies (Oyama et al., 2006; Roskar et al., 2010). 

There was no evidence of a treatment effect for GP training on suicide deaths for 

females (intervention: 79/37,051 vs. TAU: 78/37,051; RR 1.03, 95% CI 0.75 to 1.40; 

1 study; I
2
 = not applicable; p = 0.88) in one study (Roskar et al., 2010). However, 

there was evidence to suggest that GP training may be associated with an increased 

rate of suicide in males (intervention: 273/37,051 vs. TAU: 215/37,051; RR 1.29, 

95% CI 1.08 to 1.54; 1 study; I
2
 = not applicable; p = 0.006) (Roskar et al., 2010). 

 Data obtained by correspondence for one study (Oyama et al., 2006) suggested 

that whilst the GP intervention was associated with a decrease in suicides in males at 

post-intervention in one region (Niigata Prefecture: IRR 0.84, 95% CI 0.77 to 0.92), 

this effect was not observed for the intervention town itself (Matsudai: IRR 1.05, 95% 

CI 0.51 to 2.19) (Oyama et al., 2006). 

 

Combined attempted and/or suicide deaths 

 For one study, data on attempted suicide could not be disaggregated from data 

on suicide death (Hegerl et al., 2006). Comparing the intervention region with the 

control region in this study, there was some evidence to suggest GP training may be 
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associated with a significant increase in attempted and/or suicide deaths (intervention: 

471/488,400 vs. control region 196/286,880; RR 1.41, 95% CI 1.19 to 1.67; 1 study; 

I
2 
= not applicable; p < 0.001). However, suicide rates in the intervention region (i.e., 

Nuremberg) were significantly higher than in the control region (i.e., Würzberg) even 

at baseline. When comparing rates prior to the intervention to those following the 

intervention in Nuremberg only, therefore, GP training was associated with a 

significant decrease in attempted and/or suicide death in this study (Pre-test: 

620/488,400 vs. Post-test: 471/488,400; RR  0.76, 95% CI 0.67 to 0.86; 1 study; I
2
 = 

not applicable; p = <0.001).  

 

 

 

DISCUSSION  

This meta-analytic review focused on whether GP suicide prevention 

interventions (delivered either as a standalone intervention or as part of a larger 

multicomponent intervention) influenced suicide ideation, self-harm, suicide attempts, 

and suicide deaths. Below we present the limitations and the main results of the meta-

analysis before discussing issues related to study design in order to encourage further 

debate about evaluation and effectiveness in suicide prevention. 

Limitations 

All of the studies included in this review are likely to have a high level of bias. 

Observational quasi-experimental studies were not randomised and were likely 

subject to the usual range of biases (especially selection bias). This raises the 

possibility that other factors (e.g., economic, social or geographical differences) might 
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be responsible for any changes in suicidal behaviours in the intervention versus 

control region. Even in the RCTs, neither the GPs nor the participants were blinded to 

intervention condition, thus introducing the possibility of major biases, as those 

providing the intervention were not blind of intervention status. This non-blinding 

may also flow over to affect the analysis and interpretation of results. Other 

limitations include the possibility that we excluded or missed relevant studies in our 

review process. Finally, in a number of cases, there was only a small number of 

studies available for each meta-analysis, meaning that we weren’t able to fully exploit 

the benefits of our analytic approach. Despite pooling samples across a number of 

studies, we will still underpowered to observe effects on suicide. We would also 

acknowledge that suicide was not a primary outcome in a number of studies (see 

Table 1) and that subgroup effects were proposed post-hoc. Last, it is important to 

highlight the substantial differences between the designs of the studies included 

in this review, which is why effect estimates were not pooled across study 

designs. In one case, this resulted in a relatively high I
2
; in other cases, the I

2 
was 

not applicable, as results could not be pooled across multiple studies. We limited 

our review to the assessment of GPs only, but acknowledge that there may be 

range of other health professionals in primary care that could also be involved in 

providing suicide prevention services.  Our review only considered those studies 

where the GP was involved in conducting some of the interventions, thus 

excluding those studies where other professionals in primary care provided these 

important support services.    

 

Suicide deaths 
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Most of the studies assessing suicide as an outcome were observational quasi-

experimental studies. While there was evidence of moderate heterogeneity between 

studies for this outcome (I
2
 = 46.5%), the meta-analysis suggested that GP 

interventions were associated with a significant reduction in suicide rates using a pre-

post evaluation design (using historical controls); however GP interventions were not 

associated with a significant effect when compared to a different region as a 

“control”. This raises an interesting point about program evaluation in observational 

studies. One of the limitations of studies using this design is that they are unable to 

rule out the potential impact of external events that may influence suicide in an area 

(e.g., economic recession (Oyesanya et al., 2015)), and any changes cannot be 

attributed in a causal way. Further, intervention areas may have had a higher rate of 

suicide than controls prior to the intervention, thus affecting the decision to 

implement suicide prevention in these areas. There was only one cRCT that assessed 

suicide deaths finding that the GP intervention was associated with a non-significant 

increase in suicide deaths (Alexopoulos et al., 2009). However, suicide was only 

assessed outside the study period (five years later) in post hoc analyses. Given this, it 

is difficult to draw conclusions about the extent to which GP interventions are 

associated with suicide deaths in cRCT studies.  

 

Suicide attempts, self-harm, and suicide ideation 

A larger number of cRCTs assessed suicide ideation, attempts and self-harm 

(Alexopoulos et al., 2009; Almeida et al., 2012; Bennewith et al., 2002; Grimholt et 

al., 2015; Pfaff et al., 2001) compared to quasi-experimental studies (Henriksson and 

Isacsson, 2006; Malakouti et al., 2015a). Results suggest mixed effects, with some 

studies suggesting a beneficial effects and other suggesting a harmful effect. Similar 
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to the studies evaluating suicide deaths, quasi-experimental observational studies 

found favourable effects when evaluations were pre-post using a historical control, 

but showed harmful outcomes when compared to regional controls. Two of the 

studies that assessed hospital treated self-harm found non-significant increases in 

presentations (Bennewith et al., 2002; Grimholt et al., 2015), while a third study 

found a reduction in self-reported self-harm (Almeida et al., 2012).  

 

Subgroup effects 

The cRCT by Bennewith et al. (2002) suggested  subgroup effects, in that 

there was a decrease in self harm for females in the intervention groups, but not in 

males. Two quasi-experimental studies suggest an increase (Roskar et al., 2010) or no 

reduction (Oyama et al., 2006) in suicide rates for males. This raises the possibility 

that GP interventions for suicide are more effective for some groups than others.  

However, as subgroup effects were proposed post-hoc, we cannot over interpret the 

meaning of these results. 

 

The suitability of GP interventions for other relevant outcomes 

Studies included in this review assessed a range of other outcomes related to 

suicide, including antidepressant use (Henriksson and Isacsson, 2006; Roskar et al., 

2010), changes in GP knowledge (Pfaff et al., 2001), improvements in depressive 

symptomology (Alexopoulos et al., 2009; Almeida et al., 2012; Grimholt et al., 2015), 

referrals to outpatient and inpatient care (Rutz et al., 1992; Zonda and Lester, 2007), 

as well as self-harm and suicide attempts (Alexopoulos et al., 2009; Almeida et al., 

2012; Bennewith et al., 2002; Grimholt et al., 2015; Pfaff et al., 2001). It is 

appropriate to assess these other outcomes as they are related to suicide, statistically 
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common (and thus studies may have adequate ability to observe effects), and 

associated with help-seeking prior to suicide, which could be a legitimate 

aim/endpoint for interventions. However studies of this type need to articulate if and 

how changes in these outcomes are associated with suicidal behaviour. 

 

A comment on evaluation in GP interventions for suicide 

Many of the quasi-experimental observational studies identified in the current 

study were part of larger scale community interventions that included components of 

public education and awareness (hence, why we chose to analyse these separately 

from trial studies). The nature of these community interventions make it impossible to 

establish whether the GP intervention strategy alone was responsible for any changes 

in suicide, or whether there is an additional beneficial or harmful effect of the various 

intervention components. Regardless, these community level interventions are most 

appropriately assessed using an ecological approach (Craig et al., 2012), given that 

the units of analysis are by definition ecological variables. However, even when 

carefully designed, community-level interventions employing a 'comprehensive' 

approach to suicide prevention activity have important limitations, and assume 

additive effects when such approaches may be diluting potential effectiveness and 

finite resources over a range of targeted programs and services. Future studies should 

endeavour to assess how many of those who died by suicide post-intervention had 

contact with a GP prior to death. If GP interventions are effective in with reducing 

suicide, then it would be expected that a lower rate of suicide would be evident 

among those who had contact with their GP compared to those who did not. 
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Another possible design that could be adopted in GP suicide prevention is the 

stepped wedge design, where the intervention is rolled-out sequentially and at random 

epochs of time to individual participants or clusters of individuals (Brown and 

Lilford, 2006). In stepped wedge designs, data collection occur at each point a new 

group (step) receives the intervention. These multiple data collection points would be 

difficult using self-reported methodologies as they constitute a high burden on 

individual participants, but are well suited to administrative forms of data collection 

(e.g., hospital records of self-harm or coronial suicide rates). As mentioned above, it 

may also be the case that trials are more suitably targeted towards statistically 

common factors related to suicide and self harm, while larger scale ecological studies 

may be better suited to assessing suicide as an outcome. Randomised trials and 

observational studies should aim to operate together to better evaluate impact on 

suicidal behaviours.  

 

Conclusion 

Interventions that target GP training for suicide prevention have produced 

equivocal results, which vary by study design and outcome. Considering the 

complexity of these interventions, we suggest that suicide prevention incorporating 

GP training carefully considers a multi-layered evaluation approach involving stepped 

wedge designs and cRCTs, as well as observational evaluation studies. Outcomes 

should be expanded to assess changes in exposure to risk factors for suicidal 

behaviours, as well as rates of suicidal behaviour.  
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Figure 1. PRIMA flow chart for study selection. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Records identified through 

database searching 

(n =   14538) 

Additional records identified 

through other sources 

(n = 9  ) 

Records after duplicates removed 

(n =  13684 ) 

Records screened 

(n = 435 ) 

Records excluded on basis of 

title 

(n = 13249  ) 

Full-text articles assessed for 

eligibility 

(n = 67  ) 

Articles excluded on basis of 

abstract, with reasons 

(n = 368  ) 

Studies included in 

qualitative synthesis 

(n = 16  ) 



 
 

 

26 

 

 

 

 

 

 

Figure 2. Random effects odds ratio (OR) and 95% confidence interval (CI) for repetition of self-harm. 
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Figure 3. Random effects odds ratio (OR) and 95% confidence interval (CI) for suicide attempts following GP training. 
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Figure 4. Random effects odds ratio (OR) and 95% confidence interval (CI) for suicides following GP training. 
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Table 1. Descriptive characteristics of studies included in the systematic review 

Author and 

date 

Country Design Participants 

(trials), Control 

group (Obs 

Quasi Exp) 

Program Description of  

primary and 

secondary 

outcomes 

Results 

Suicide ideation 

Grimholt et 

al.,(2015) 

Norway RCT Patients admitted 

for DSP to 

hospital 

GP guidelines on 

management of 

suicidality 

*Suicide ideation 

(SSI) 

BSI, BDI, BHS, 

DSP from 

hospital and 

EMA 

NS – SSI 

NS + BSI 

NS + BDI 

NS + BHS 

NS + DSP hospital 

NS + DSP EMA 

 

 

Pfaff et 

al.,(2001) 

Australia Non-randomised 

non-control trial 

(pre-post) 

15-24 year old 

GP patients 

Workshop on 

youth suicide 

prevention 

*GHQ 

CES-D 

Suicide ideation 

(DSI-SS)  

NS + GHQ 

Sig + DSI-SS 

Sig + CES-D 

Alexopoulos

(2009) 

USA cRCT  60 yrs + 

depressed GP 

patients 

GPs trained by 

care managers on 

management of 

depression 

*Suicide ideation 

(SSI) 

MMSE 

NS – SSI 

NS + in suicide deaths 

Sig – MMSE 
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Suicide death 

Self-harm 

Almeida et 

al., (2012) 

Australia cRCT 60 yrs + GP 

patients 

Audit, printed 

materials on 

depression and 

suicide 

*Depression 

(PHQ-9) 

DSI-SS  

NS – in PHQ-9 

Sig – DSI-SS 

 

Bennewith et 

al.,(2002) 

UK cRCT  GPs and DSH 

patients 

Guidelines for 

management of 

DSP 

*% repeat DSH 

mean DSH 

mean days til 

first repeat DSH 

NS + in % repeats 

NS + mean repeats  

NS + mean days til first 

repeat 

Suicide attempt 

Hegerl et 

al.,(2006) 

Germany Obs Quasi Exp  IX in one region, 

TAU in another 

Baseline (2000) 

& follow up 

(2002) IX 

Education - 

management of 

depression 

*Suicidal acts 

(suicide 

attempts + 

deaths)  

Suicide attempt 

Suicide rates 

Sig + attempted suicide 

IX vs TAU 

Sig – attempted suicide 

pre-post 

Sig + suicide IX vs 

TAU 

Sig –suicide pre-post 

 

(Malakouti 

et al., 2015b) 

Iran Obs Quasi Exp IX in two 

regions, no 

control  

Pre (1 to 2 year 2 

Workshop and 

flyers on 

management of 

depression and 

*Suicide rate 

Suicide attempts 

Number of 

identified at-risk 

NS + suicide attempts 

Sig – suicide in one 

region 

NS + suicide in one 
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prior) & post (1 

to 2 years after) 

IX 

suicide & depressed 

patients 

 

district 

Suicide death 

Malakouti et 

al.,(2015a) 

Iran Obs Quasi Exp IX in one county, 

TAU in another 

Workshop and 

flyers on 

management of 

depression and 

suicide 

*Suicide rate 

Suicide attempts 

Number of 

identified 

depressed 

patients 

Sig – suicide in IX and 

TAU 

Rutz et 

al.,(1992) 

Sweden Obs Quasi Exp IX in one region, 

TAU rest of the 

country  

Pre (1 year prior) 

& post (4-5 years 

after) IX 

Lectures and 

workshop –

management of 

depression  

Inpatient care for 

depression 

*Medication 

changes 

Suicide rate 

Sig + in some 

medications 

NS - in suicide rates in 

IX 

NS – inpatient care 

Henriksson 

et al., 

(2006) 

Sweden Obs Quasi Exp IX in one 

regions, TAU 

Sweden 

Pre (1970–1995) 

& post (1996–

2002) IX 

Lectures and 

workshop –

management of 

depression  

Suicide rates 

*Antidepressant 

prescriptions 

Doctor attitudes 

and prescription 

habits 

Suicide 

Sig + antidepressant 

prescription in IX & 

TAU 

NS - in suicide rates 

pre-post 

+ Doctor attitudes and 

prescription habits 
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Szanto et 

al.,(2007) 

Hungary Obs Quasi Exp  IX in one 

regions, TAU 1: 

small 

neighbouring 

region, 2: nearly 

county; 3: entire 

country 

Pre (5 years 

prior) & 

intervention  (5 

years during & 

after) IX 

Lectures and 

workshop –

management of 

suicide  

*Suicide 

Antidepressant 

prescriptions 

Alcohol-related 

Deaths 

Sig + antidepressant 

prescription in IX  

NS + in suicide rates IX 

vs TAU 

NS - in suicide rates 

pre-post 

Sig – in alcohol-related 

deaths 

Zonda et 

al.,(2007) 

Hungary 

(Budapest

) 

Obs Quasi Exp IX in one region, 

TAU 

neighbouring 

region 

Pre (2 years 

prior) & 

intervention  (2 

years during & 

after) IX 

Lectures and 

workshop –

management of 

depression & 

panic disorders 

*Suicide rates 

Hospital 

admission for 

depressive and 

panic disorder 

Sales of 

antidepressants 

 

No change in hospital 

admissions 

Sig + antidepressants 

No change in suicide 

rates IX vs TAU or pre-

post 

Oyama et 

al.,(2006) 

Japan Obs Quasi Exp  IX in one region, 

TAU 5 

neighbouring 

regions  

Pre (1978-1988) 

& intervention  

Screening for 

depression & 

education 

 

*Suicide rates Sig – in suicide among 

females 65 yrs + IX vs 

TAU and pre-post 

NS + in suicide among 

males 65+ IX vs TAU 

and pre-post 
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(1988-1998) IX 

Hübner-

Liebermann 

et al., (2010) 

Germany 

(Regensbe

rg)  

Obs Quasi Exp IX in one region, 

TAU 1: rural 

country, 2: 

neighbouring 

country, 3: 

country  

Pre (1998-2002) 

& intervention  

(2003-2007) IX 

Lectures and 

education 

materials –

management of 

depression  

*Suicide rates NS – suicide pre- post 

NS + suicide IX vs. 

TAU 

Morriss et 

al.,(2005) 

South 

Lancashir

e, UK 

Obs Quasi Exp IX in one region, 

TAU whole 

North-West of 

England  

Pre (1994-1996) 

& follow up 

(1998-2000) 

Education- 

management of 

depression 

*Suicide rates NS no change in suicide 

IX 

Roskar et 

al.,(2010) 

Slovenia Obs Quasi Exp  IX in two 

regions, TAU in 

another region. 

Pre (3 years 

prior) & post (3 

years after) IX 

Education –

management of 

depression and 

suicide 

*Psychotropic 

medications 

prescriptions 

Suicide rates 

+ Psychotropic 

prescription in IX  

NS - in suicide rates 

pre-post 

NS + in suicide rates in 

IX vs control 

Notes: Sig – = significant decrease; Sig + = significant increase; NS - = non-significant decrease; NS + = non-significant increase; EMA= 

emergency management agency; * = the primary outcome of the study; DSH= deliberate self harm; DSP =deliberate self poisoning; SSI=Beck 

Scale for Suicide Ideation; BDI= Beck Depression Inventory; BHS=Beck Hopelessness Scale; GHQ= General Health Questionnaire;  CES-D= 
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Centre for Epidemiological Studies Depression Scale; DSI-SS =Depression Symptom Inventory- Suicidality Subscale; MMSE =Mini Mental 

State Examination; PHQ-9= Patient Health Questionnaire (PHQ-9); Obs Quasi Exp= Observational Quasi-Experimental study design; TAU= 

Treatment as usual (control) region; IX= Intervention region 

 

Highlights 

 There is interest in GPs providing suicide prevention to at-risk patients. 

 We conducted a systematic review and meta-analysis of these studies. 

 We found no evidence of reductions in suicide ideation, self harm or suicide attempt. 

 There was some evidence of reductions in death by suicide. 

 




