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DISSERTATION ABSTRACT 
 
Sarah G. Spafford 
 
Doctor of Philosophy 
 
Department of Counseling Psychology and Human Services 
 
March 2023 
 
Title: The Effects of Suicide Prevention Gatekeeper Training on Behavioral Intention and 

Intervention Behavior: A Systematic Review and Meta-Analysis 
 

Suicide is a major public health concern worldwide and the tenth leading cause of 

death for all ages in the United States. As suicidal ideation and suicide behaviors have 

continued to grow in the U.S., this has encouraged national and statewide efforts to 

implement comprehensive suicide prevention plans. A critical component of a 

comprehensive plan is ensuring individuals experiencing suicidal ideation receive mental 

health treatment. Suicide prevention gatekeeper trainings, which aim to improve 

knowledge regarding suicide risk as well as increase gatekeepers’ intentions to ask about 

suicidality and make referrals to appropriate mental health treatment, are a frequently 

implemented program to increase mental health help-seeking behaviors, despite the lack 

of evidence around effective implementation. To understand the current state of research 

regarding suicide prevention gatekeeper training, a systematic review and meta-analysis 

were conducted that synthesized evidence on the effects of suicide prevention gatekeeper 

training on behavioral intention to intervene and suicide intervention behaviors and 

whether these changes are maintained over time. A secondary aim of this meta-analysis 

was to examine implementation setting, training modality, and training level as 

moderators for the effectiveness of suicide prevention gatekeeper training on behavioral 

intention, and suicide intervention behaviors. Results from 43 studies revealed that 
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suicide prevention gatekeeper training had an overall positive effect on behavioral 

intention and intervention behaviors. Furthermore, subgroup analyses for training level 

and training modality were unable to be conducted due to the lack of studies examining 

advanced or online trainings. Results from the implementation setting subgroup analysis 

revealed no significant differences in behavioral intention or intervention behavior based 

on the implementation setting. However, these results must be considered with caution as 

there were significant methodological concerns of the included studies and limited 

studies that conducted long-term follow-up. Although this meta-analysis reveals an 

overall positive effect for suicide prevention gatekeeper training on behavioral outcomes, 

the low methodological quality of the current available evidence limits the ability to draw 

conclusions from the synthesis. To inform policymakers and interventionists on best 

practices for suicide prevention gatekeeper training, additional rigorous research is 

needed. 
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CHAPTER I 

INTRODUCTION 

Suicide is a global public health concern causing nearly 800,000 deaths each year 

(World Health Organization, 2019). In the United States, suicide rates have increased 

35% between the years 1999 and 2018, making it the tenth leading cause of death for all 

ages (Hedegaard et al., 2020). While the rising rates of suicide alone cause alarm for 

public and mental health professionals alike, these numbers fail to account for the 

increasing number who suffer from suicidal ideation or attempt suicide each year. Recent 

data for the United States estimates that nearly 5% of adults over the age of 18 have 

experienced serious suicidal ideation within the past year (Substance Abuse and Mental 

Health Services Administration [SAMHSA], 2021), a rate that has been increasing for 

over a decade (SAMHSA, 2019). 

The concerning growth of suicide and the prevalence of suicidal ideation in the 

United States has encouraged national and statewide efforts to implement comprehensive 

suicide prevention plans. According to the Suicide Prevention Resource Center (SPRC; 

2020a), a leading organization for technical assistance in the field of suicide prevention, 

an effective and comprehensive suicide prevention plan targets nine elements: (a) identify 

and assist persons at risk, (b) increase help-seeking, (c) ensure access to effective mental 

health and suicide care treatment, (d) support safe care transitions and create 

organizational linkages, (e) respond effectively to individuals in crisis, (f) provide for 

immediate and long-term postvention, (g) reduce access to means of suicide, (h) enhance 

life skills, and (i) promote social connectedness and support. Within this guidance, a 

critical component of suicide prevention for individuals experiencing suicidal ideation is 
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to seek appropriate mental health treatment. However, research indicates that a 

significant barrier to pursuing professional help is the stigma associated with seeking 

mental health treatment (Clement et al., 2015; Corrigan, 2004; Henderson et al., 2013). 

One effective strategy for increasing the likelihood of mental health service utilization is 

through referrals to treatment from family and friends (Han et al., 2018). As individuals 

in crisis often seek help or advice from their social networks prior to seeking professional 

help (Wong et al., 2014), community members play a critical role in supporting those 

experiencing suicidal thoughts and encouraging help-seeking behavior. 

Suicide Prevention Gatekeeper Training 

 A common approach to increasing mental health help-seeking and suicide 

awareness is to provide suicide prevention gatekeeper trainings, which aim to improve 

knowledge regarding suicide risk as well as increase gatekeepers’ intentions to ask about 

suicidality and make referrals to appropriate mental health treatment (Wyman et al., 

2008). In the context of suicide prevention, those who make referrals for individuals 

experiencing a mental health concern are often called “gatekeepers.” A “gatekeeper” 

refers to an individual who has contact with a large number of community members, 

including those who may be experiencing suicidal thoughts, and is able to identify suicide 

risk, refer to mental health treatment, develop a suicide safety plan, or conduct brief 

suicide intervention (Isaac et al., 2009; U.S. Department of Health and Human Services 

(HHS) Office of the Surgeon General & National Action Alliance for Suicide Prevention, 

2012). Individuals may be gatekeepers in their personal or professional lives and can be 

conceptualized into two categories: “designated” or “emergent” gatekeepers (Isaac et al., 

2009; Ramsay et al., 1990). Designated gatekeepers are those trained and educated in a 
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professional role that provides care and support to suicidal individuals, such as mental 

health professionals or physicians. On the other hand, emergent gatekeepers are 

community members who have not been specifically trained to provide support to those 

experiencing suicidal ideation but emerge as direct supports for individuals with suicidal 

thoughts, such as clergy members, teachers, or coaches (Isaac et al., 2009).  

Types of Gatekeeper Training 

Although suicide prevention gatekeeper training is often discussed as a 

homogenous intervention, gatekeeper trainings vary widely in their target audience, 

length, and depth of content related to suicide prevention and intervention. Gatekeeper 

trainings also vary by training modality, with some trainings utilizing online platforms 

(e.g., Youth SAVE) and others offering in-person trainings (e.g., ASIST, SafeTalk). 

Osteen and colleagues (2014) highlight the differing training needs for designated and 

emergent gatekeepers suggesting that designated gatekeepers need a higher level of 

training that focuses on screening, brief intervention, and risk management practices. In 

comparison, emergent gatekeepers need more basic skills such as knowledge of suicide 

warning signs and community resources, communication skills with a person 

experiencing suicidal thoughts, and self-efficacy to put the skills into practice. 

In line with Osteen and colleagues’ (2014) argument, gatekeeper trainings can be 

conceptualized into two categories targeting basic or advanced gatekeeping skills. Basic 

gatekeeper training skills typically focus on increasing an individual’s knowledge of 

recognizing warning signs of suicide, how to ask a person if they are experiencing 

thoughts of suicide, and how to refer an individual with thoughts of suicide to a mental 

health professional (Osteen et al., 2014). These trainings may be more appropriate for 
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emergent gatekeepers without professional experience in working with individuals with 

suicidal thoughts. A common example of training focused on basic gatekeeping skills is 

Question, Persuade, Refer (QPR; Quinnett, n.d.), which is a 1½ to 2-hour training that 

addresses myths around suicide, asking an individual whether they are having thoughts of 

suicide, and referring an individual with thoughts of suicide to mental health treatment. 

Additional trainings in this category may include LivingWorks Start (LivingWorks 

Education Inc., n.d.), and LivingWorks SafeTALK (Turley, 2018). 

Advanced gatekeeper trainings build on basic gatekeeper training skills to focus 

on equipping individuals to provide brief suicide interventions and conduct safety 

planning with individuals with suicidal thoughts (Osteen et al., 2014). These trainings 

may be more commonly implemented in settings with higher levels of designated 

gatekeepers (e.g., healthcare settings, mental health clinics) but remain accessible to 

emergent gatekeepers. An advanced training example is the Applied Suicide Intervention 

Skills Training (ASIST; Rodgers, 2010), which is a two-day, 15-hour workshop that 

addresses attitudes toward suicide, suicide intervention skills, and safety planning with a 

person with thoughts of suicide. An additional example of advanced gatekeeper training 

includes Youth Suicide Assessment in Virtual Environments (Youth SAVE; Ziring et al., 

2020), an Oregon-based virtual training focused on improving assessment and 

intervention skills in practitioners working with youth with thoughts of suicide in online 

spaces.  

Theoretical Foundations of Gatekeeper Training  

Overall, the goal of suicide prevention gatekeeper training is to educate 

gatekeepers on the warning signs of suicide and provide them with the skills to either 
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conduct a brief suicide intervention with safety planning or refer the suicidal individual to 

the appropriate mental health resource (Hawgood et al., 2021; Isaac et al., 2009). Two 

theories relevant to suicide prevention gatekeeper training are the theory of planned 

behavior (TPB; Ajzen, 1991) and Burnette and colleagues (2015) model for gatekeeper 

training. TPB posits that the intention to perform a behavior, such as a suicide 

intervention learned in gatekeeper training, is correlated with an individual’s perceived 

behavioral control (self-efficacy), attitude toward the behavior, and subjective norms 

(Ajzen, 1991; Hawgood et al., 2021). This theory highlights the importance of addressing 

attitudes toward suicide and norms around suicide intervention behavior during 

gatekeeper training to improve behavioral change outcomes. Additionally, Burnette and 

colleagues (2015) developed a theoretical model for gatekeeper training based on 

available literature that identifies four primary factors impacting a gatekeeper’s decision 

to intervene when they encounter an individual at risk for suicide: (a) knowledge about 

suicide, (b) beliefs and attitudes about suicide prevention, (c) reluctance to intervene, and 

(d) self-efficacy to intervene. This model, which is rooted in Bandura’s (2001) social 

cognitive theory, describes gatekeeper training competencies and the pathways that lead 

to changes in suicide intervention behavior (Burnette et al., 2015). Based on these two 

theories, I have developed an integrated theory for suicide prevention gatekeeper training, 

which is presented in Figure 1.  

This integrated model posits that gatekeeper training, broadly defined as training 

that addresses suicide prevention topics or specifically teaches suicide intervention and 

gatekeeping skills, influences gatekeeper intervention behavior by increasing knowledge 

about suicide, acknowledging and improving attitudes around suicide, and developing 
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Figure 1 

An integrated theory of suicide prevention gatekeeper training 

 

 

self-efficacy for intervention behavior. Although subjective norms are a critical 

component to this model, they have not been widely measured in previous research 

regarding gatekeeper training and will not be discussed here. Behavioral intention, or the 

likelihood in which an individual expects they will engage in a suicide intervention when 

warranted, acts as a mediator between the proximal outcomes of knowledge, attitudes, 

and self-efficacy and the distal outcome of suicide intervention behavior. This theory 

posits that an increase in behavioral intention to conduct a suicide intervention will lead 

to an increase in true intervention behaviors, which include actions such as asking about 

suicidality, referring to a mental health professional, or conducting a safety plan with the 

individual experiencing suicidal thoughts. These intervention behaviors are considered to 

be a primary mechanism towards the reduction of suicidal behavior within a community 



 

7 

 

as more individuals experiencing suicidal thoughts are recognized and encouraged to 

seek treatment (Burnette et al., 2015). Additionally, this model has been contextualized 

within individual characteristics (e.g., demographics, gender, sex, occupation) and the 

larger social context in which a person is expected to act as a gatekeeper. Both individual 

and social contexts may have a significant influence on the type of training the 

gatekeeper has received as well as the gatekeeper’s ability to act on the skills they have 

learned (Burnette et al., 2015).   

As the goal of suicide prevention gatekeeper training is to increase the network of 

individuals available to intervene with a person experiencing thoughts of suicide (Isaac et 

al., 2009), it is critical to examine whether gatekeeper trainees are translating the skills 

they have learned into actual intervention behavior. Through targeting the domains of 

knowledge, attitudes, and self-efficacy, gatekeeper training aims to increase an 

individual’s intention to intervene and activate intervention behavior with those who 

appear to be experiencing suicidal thoughts by conducting a safety plan or referring them 

to a mental health professional (Burnette et al., 2015). Previous research has indicated 

that changes in beliefs and attitudes do not always correspond with changes in behaviors 

(Webb & Sheeran, 2006), therefore, to understand whether these trainings are having an 

impact, it is essential to examine behavioral outcomes. Overall, studies have indicated 

those who attend a gatekeeper training show increases in intentions to intervene with 

individuals experiencing thoughts of suicide, although minimal research exists on 

whether these effects are maintained over the long-term, with mixed results over varying 

periods (Holmes et al., 2021a; Isaac et al., 2009). Furthermore, there is mixed evidence 

for the effectiveness of gatekeeper training on intervention behaviors across previous 
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systematic reviews (Holmes et al., 2021a; Isaac et al., 2009; Mo et al., 2018; Morton et 

al., 2021). Following the integrated theory, evidence for each of these outcomes is 

explored further below. 

Gatekeeper Training Outcomes 

Knowledge About Suicide 

 Increasing knowledge regarding suicide is a core component of gatekeeper 

training (Hawgood et al., 2021). This suicide-related knowledge typically focuses on 

statistics around suicide, risk and protective factors related to suicide, and identification 

of warning signs in an individual at risk for suicide (Hawgood et al., 2021). Knowledge 

may be declarative, in which an individual demonstrates an ability to recall information, 

or perceived, which refers to an individual’s feelings about their level of knowledge 

regarding a subject (Burnette et al., 2015). Gatekeeper training has been shown to 

increase both declarative and perceived knowledge about suicide immediately after 

training (Burnette et al., 2015; Holmes et al., 2021a; Isaac et al., 2009; Mo et al., 2018; 

Pistone et al., 2019; Wolitzky-Taylor et al., 2020) to equip individuals with the ability to 

identify those who may be experiencing suicidal thoughts and intervene appropriately. 

However, a recent systematic review demonstrated mixed evidence for whether these 

gains in suicide prevention knowledge are sustained in the long-term, with 11 of 18 

studies showing decreases in knowledge at follow-up that remain above baseline levels, 

three studies showing maintenance of gains at follow-up, and two studies indicating a 

significant drop in knowledge at follow-up. These studies measured follow-up ranging 

from one month to two years after training (Holmes et al., 2021a).  
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Beliefs and Attitudes About Suicide Prevention 

 Attitudes toward suicide prevention most commonly addressed in gatekeeper 

training include whether suicide is preventable, the appropriateness of intervening with 

an individual at risk, and perspectives regarding help-seeking for mental health concerns 

(Burnette et al., 2015). In several studies, gatekeeper trainings have demonstrated 

positive impacts on attitudes toward suicide prevention at immediate post-test with 

improvements maintained for up to six months (Cross et al., 2010; Jacobson et al., 2012; 

Keller et al., 2009). However, a recent systematic review that examined the long-term 

impact of gatekeeper training on attitudes toward suicide prevention found weak 

evidence for maintaining increases seen post-training (Holmes et al., 2021a). Of seven 

studies included in this review that measured long-term change in attitudes, three saw 

increases maintained above baseline levels, while four studies saw attitudes decrease to 

baseline levels at three- to six-months post-training or no significant change across time 

at all.  

Self-Efficacy to Intervene 

 Self-efficacy refers to a gatekeeper’s comfortability and confidence to conduct a 

suicide intervention with an individual experiencing suicidal thoughts (Burnette et al., 

2015). Gatekeeper training has been shown to increase self-efficacy around suicide 

intervention behaviors (Mo et al., 2018; Wolitzky-Taylor et al., 2020; Yonemoto et al., 

2019) and previous research indicates that self-efficacy may be the most long-lasting 

outcome of gatekeeper training (Holmes et al., 2021a). A recent systematic review 

indicated that all 16 studies reporting on self-efficacy saw an increase at post-training 
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measurement with most seeing self-efficacy maintained above baseline levels at follow-

up timepoints from one month up to two years (Holmes et al., 2021a).  

Behavioral Intention 

 Individuals may often feel uncomfortable with discussing the topic of suicide with 

another person due to the stigma associated with mental illness, fear of increasing distress 

levels for an individual in crisis, or being unsure of how to approach the topic of mental 

health and suicide. Gatekeeper training programs aim to decrease this reluctance to 

intervene with an individual in crisis and increase behavioral intention to conduct a 

suicide intervention when warranted. Research has shown evidence of the effectiveness 

of gatekeeper training in reducing reluctance to intervene with a suicidal individual from 

pre- to post-training (Holmes et al., 2021b; Jacobson et al., 2012; Osteen, 2018). 

Although some studies have shown these effects decrease significantly over time, levels 

remain significantly above baseline even with this degradation (Holmes et al., 2021b).  

Suicide Intervention Behaviors 

 Gatekeeper training ultimately aims to increase suicide intervention behavior, 

which is broadly defined as any action taken by a gatekeeper to identify and ask an 

individual about suicidal thoughts and plans, develop a safety plan with the individual in 

crisis, or refer them directly to a mental health professional (Burnette et al., 2015). 

Intervention behaviors may be categorized as identifying, intervening (asking about 

suicide), safety planning, and referring. Research has shown little evidence for the impact 

of gatekeeper training on intervention behaviors. A systematic review from Holmes and 

colleagues (2021a) indicated some support for referral behavior but far weaker support 

for identification and intervention behaviors. Additionally, Mo and colleagues (2018) 
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showed negative effects for asking about suicide and null effects for identification of 

suicidal individuals and referral behavior, while Pistone and colleagues (2019) showed no 

increases in suicide prevention skills for the gatekeeper intervention group over the 

control group. However, Wolitzky-Taylor and colleagues (2020) did show moderate 

effect sizes for improving suicide prevention skills from pre- to post-training, although 

these measures were more focused on skill acquisition than skill application as in 

previously mentioned studies. Overall, the evidence for suicide prevention gatekeeper 

training’s ability to improve intervention behavior remains unclear. 

Implementation of Gatekeeper Training 

 Suicide prevention gatekeeper training has grown in popularity nationally and 

internationally, as public and mental health officials are seeking feasible and widely 

available strategies for suicide prevention. Additionally, SPRC (2020a) recommends 

gatekeeper training as a part of an effective, comprehensive approach to suicide 

prevention. However, there is minimal guidance regarding how to effectively implement 

gatekeeper training as a widespread initiative. Though the SPRC provides a brief 

worksheet with questions and factors to consider when selecting and implementing a 

gatekeeper training (Suicide Prevention Resource Center, 2020b), the author is not aware 

of any studies that have examined implementation factors as moderators for the 

effectiveness of gatekeeper training on behavioral outcomes. Therefore, in an effort to 

expand the field’s understanding of how to effectively implement suicide prevention 

gatekeeper training within communities, moderators of implementation setting (e.g., 

healthcare, schools), training modality (online vs. in-person), and training level (basic vs. 

advanced) have been proposed for exploration.  
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Rationale for a Meta-Analysis 

Despite the increasing suicide rates and growing popularity of suicide prevention 

gatekeeper training as states are seeking evidence-based prevention efforts, limited 

research has taken a broad approach to summarize its longitudinal and overall effects. 

This meta-analysis is critical to providing evidence as to whether suicide prevention 

gatekeeper trainings are effective in increasing behavioral intention, and suicide 

intervention behaviors of those interacting with suicidal individuals. The focus of this 

review is on behavioral intention and intervention behavior as previous reviews have 

examined knowledge, attitudes, and self-efficacy (Holmes et al., 2021a; Mo et al., 2018; 

Pistone et al., 2019; Wolitzky-Taylor et al., 2020; Yonemoto et al., 2019) and there is 

minimal understanding to whether gatekeeper training creates change in behavior that 

may lead to a reduction in suicide rates. Additionally, this review will provide 

policymakers and statewide suicide prevention offices with information on whether 

implementing widespread gatekeeper trainings should continue, or whether these 

trainings should be targeted to specific professions or workplaces.  

Few meta-analyses have been conducted on the topic of suicide prevention 

gatekeeper training (Pistone et al., 2019; Wolitzky-Taylor et al., 2020). Pistone and 

colleagues (2019) examined randomized controlled trials (RCT) and quasi-experimental 

design studies that evaluated educational interventions on outcomes of suicidal behavior 

or intermediate outcomes of knowledge, attitudes, and skills for suicide intervention. 

Results included 41 studies and found no evidence for an increase in gatekeeping skills 

and no significant decrease in suicidal ideation or suicide attempts in the group the 

gatekeepers were intended to serve. However, these findings were limited by the high 
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risk of bias of the included studies due to low sample sizes, quality of evidence, and short 

follow-up times (Pistone et al., 2019). The focus of Wolitzky-Taylor and colleagues 

(2020) was on suicide prevention programs for college campuses but included a separate 

meta-analysis for gatekeeper trainings. The meta-analysis included 11 studies that 

examined some type of gatekeeper intervention and findings for gatekeeper trainings 

indicated effectiveness for increasing suicide knowledge, intervention skills, and self-

efficacy to address suicide risk among college students. Though these meta-analyses 

provide important information, they are limited in scope to the educational sector. 

Other narrative systematic reviews have been conducted on suicide prevention 

gatekeeper trainings (Holmes et al., 2021a; Mo et al., 2018; Yonemoto et al., 2019). For 

example, Holmes and colleagues (2021a) examined the long-term efficacy of gatekeeper 

training programs on knowledge, attitudes, self-efficacy, behavioral intention, and 

behaviors, but did not conduct a meta-analytic review. Their findings indicated 

maintenance of knowledge and self-efficacy gains, but weak evidence for sustained 

effects on attitudes, behavioral intention, and intervention behaviors. Additionally, 

Yonemoto and colleagues (2019) conducted a review of the effectiveness of gatekeeper 

training programs from randomized controlled trials and intervention studies but were 

unable to conduct a meta-analysis due to heterogeneity in outcome measures. Findings 

from this review concluded that the effects of gatekeeper training were unclear for 

knowledge, appraisals, and self-efficacy. Other narrative reviews have examined 

gatekeeper training on their own or as a comprehensive review of suicide prevention 

strategies (Clifford et al., 2013; Katz et al., 2013; Mo et al., 2018; Morton et al., 2021; 

Nasir et al., 2016; Torok et al., 2019; Zalsman et al., 2016). However, to my knowledge, 
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none of these reviews have focused on understanding the effects of gatekeeper training 

on behavioral intention and intervention behaviors or for different implementation 

settings, training levels, or training modalities. 

Since increasing help-seeking and responding effectively to individuals in crisis 

are critical components to the SPRC’s comprehensive approach that are frequently 

addressed through gatekeeper trainings, findings from this review will provide 

information on the effects of these trainings on behavioral outcomes to better understand 

how to effectively implement these programs. Specifically, this review will (a) 

longitudinally examine the overall effects of suicide prevention gatekeeper trainings on 

behavioral intention and suicide intervention behaviors (b) provide information on 

whether gatekeeper trainings are more effective within specific populations or 

implementation settings, (c) whether gatekeeper trainings are more effective in-person or 

online, and (d) whether basic or advanced trainings are more effective at improving 

behavioral outcomes. These findings have the potential to inform state- and national-level 

policy guidance on the effective implementation of suicide prevention gatekeeper training 

programs.  

Objectives 

The primary objective of this review is to synthesize the evidence on whether 

suicide prevention gatekeeper training improves behavioral intention for suicide 

interventions and applied suicide intervention behaviors as well as whether these changes 

are maintained over time. For the purposes of this review, suicide prevention gatekeeper 

training is defined as a training focused on suicide-specific interventions for individuals 

who may come face-to-face with individuals at risk of suicide. A secondary aim of this 
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meta-analysis is to examine whether the effect of suicide prevention gatekeeper training 

on behavioral intention and suicide intervention behaviors of training participants differ 

based on implementation setting, training modality, or training level.   

Research Questions 

 This meta-analysis aims to answer the following research questions: 

1. What is the impact of suicide prevention gatekeeper training on behavioral 

intention and suicide intervention behavior over time? 

2. Does the effect of suicide prevention gatekeeper training on behavioral intention 

and suicide intervention behavior differ based on implementation setting (e.g., 

healthcare, school, community-based)?  

3. Does the effect of suicide prevention gatekeeper training on behavioral intention 

and suicide intervention behavior differ based on the modality (in-person vs. 

online) of the training implemented? 

4. Does the effect of suicide prevention gatekeeper training on behavioral intention 

and suicide intervention behavior differ based on the level (basic vs. advanced) of 

the training implemented? 
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CHAPTER II 

METHODS 

Eligibility Criteria   

 The purpose of this study was to synthesize the current evidence on the 

effectiveness of suicide prevention gatekeeper training to improve behavioral intention, 

and suicide intervention behaviors. The studies included in this review met the following 

eligibility criteria. 

Types of Studies 

Given the limited number of randomized controlled trials, eligible studies 

included the gatekeeper training treatment arms from any pre-experimental, quasi-

experimental, or experimental longitudinal designs that included pre-test and post-test 

assessments. Eligible studies measured change in at least one outcome prior to and after 

the implementation of the intervention. A comparison group was not required. Qualitative 

studies and review papers were not considered for this review. 

Types of Participants 

Participants of the training were 18 years of age or older as the focus of this meta-

analysis was on behavioral intention and suicide intervention behaviors of adult 

populations who traditionally play the role of a gatekeeper, as opposed to adolescent 

populations who typically play a peer support role. Studies could contain a few 16- or 17-

year-olds (e.g., university students) if the sample majority was 18 and over. To include 

studies with a majority of individuals under the age of 18, data to calculate an effect size 

had to be provided for participants aged 18 and over. For example, if a study included 
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most training participants aged 16 and 17 but did not disaggregate results for adults over 

the age of 18, it was excluded.  

Types of Interventions 

Eligible interventions were suicide prevention gatekeeper trainings, defined as 

trainings that focused on understanding suicide and providing information on how to help 

an individual experiencing a suicidal crisis. Gatekeeper trainings included already 

established programs (e.g., ASIST, QPR) or researcher-developed training programs 

designed to improve suicide prevention and intervention skills. General mental health 

programs (e.g., Mental Health First Aid) or programs focused on psychological distress 

(e.g., Kognito) without an explicit focus on suicide prevention and intervention skills 

were excluded from the study as the focus of the review is on suicide prevention and 

intervention-related outcomes. Additionally, suicide prevention trainings that focused on 

the clinical treatment of suicidality (e.g., Collaborative Assessment and Management of 

Suicidality) or lethal means trainings (e.g., Counseling on Access to Lethal Means) were 

excluded as this was beyond the scope of this review. 

Types of Outcome Measures 

To be eligible for this review, studies measured at least one outcome variable of 

interest for gatekeeper training participants: (a) behavioral intention regarding suicide 

intervention, and (b) suicide intervention behaviors. Behavioral intention is operationally 

defined as any measure of behavioral intention that includes the likelihood to intervene 

(e.g., ask about suicide, refer to mental health services) with a person considered at risk 

for suicide. This could include multi-item measures covering multiple facets of intentions 

to intervene (e.g., asking, referring) or a single-item measure regarding intentions to take 
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actions to intervene (e.g., contacting a helpline). Intervention behavior refers to any 

measure of suicide intervention behavior that may include identifying, asking, 

intervening, safety planning, or referring an individual at risk for suicide. Separate meta-

analyses were conducted for each outcome. 

Study outcomes were measured at a minimum of two timepoints, with the first 

measurement time point occurring prior to the intervention implementation (pre-training) 

and the second timepoint occurring after the training has occurred (post-training). Studies 

with follow-up timepoints beyond pre- and post-training were included, but post-only 

studies were excluded as the question of interest examines change over time. 

Search Strategy 

Electronic Searches 

Multiple search methods were used to locate all the relevant literature on suicide 

prevention gatekeeper training. The electronic databases PubMed, PsycINFO via APA 

PsycNet, ProQuest Dissertation and Theses, Education Resources Information Center 

(ERIC) via ProQuest, Social Science Database (SSD) via ProQuest, and Applied Social 

Science Index and Abstracts (ASSIA) via ProQuest were searched for published and 

unpublished studies. To capture a broad evidence base for gatekeeper trainings, no 

limitations were placed on the date or location of studies included. However, only studies 

published in English were included as the researcher was unable to employ translation 

services for this review.  

The following search terms and strategy were used to search the PubMed database 

and were modified appropriately for other databases: ((gatekeep*[Title/Abstract]) AND 

(suicid*[Title/Abstract])) OR ("suicide prevention training"[Title/Abstract]). The initial 
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search took place on August 29, 2022, and the final search was conducted on October 31, 

2022. 

Searching Other Resources 

To find other relevant literature, three additional search methods were employed. 

Grey literature sources searched for program evaluation reports and unpublished 

literature included the RAND Corporation (https://www.rand.org/), LivingWorks 

(https://www.livingworks.net/), and QPR Institute (https://qprinstitute.com/). 

Additionally, reference lists from relevant systematic reviews found during the database 

searches were hand searched for relevant studies. Finally, forward citation searching was 

implemented using Google Scholar to search papers that cited the included studies.  

Data Collection and Analysis 

Selection of Studies 

 Two researchers independently reviewed all titles and abstracts of the studies 

found through electronic searches. These two researchers then independently screened 

the full texts of all abstract-eligible studies to determine final eligibility. Any 

discrepancies were resolved through discussion and consensus.  

Data Collection Process 

 Two researchers independently extracted data from the included studies. Study 

level data included study details, study methods, program information, study population, 

trainer characteristics, and quality assessment. Additionally, statistical findings data were 

collected to code effect sizes for the outcomes of behavioral intention and intervention 

behavior for each study. The full codebook detailing extracted data and operational 

definitions can be found in Appendix A. If data to code an effect size were unavailable in 
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the published study, the primary study author was contacted to provide the information. 

Upon initial contact, each study author was provided with a table of the missing 

information being requested and a deadline of 2-3 weeks to return this information. If 

attempted contact was unsuccessful and data were unable to be obtained, the study was 

not included in the meta-analysis but retained in the systematic review. In the case that 

multiple reports for a single study contained conflicting information for coding an effect 

size, the information from the peer-reviewed publication was used. Studies with multiple 

reports utilized information from all reports for study-level coding to ensure the most 

complete and accurate information. Any discrepancies in coding were resolved through 

discussion and consensus.  

Assessment of Risk of Bias and Study Quality in Included Studies 

 To measure the risk of bias and study quality of the included studies, two 

researchers extracted data on attrition at the final timepoint, trainer adherence rating, 

training evidence rating, trainer qualifications, study design, data collection method, and 

the relationship between the funding agency and the training developer. Each domain of 

study bias was then categorized as low, high, or unclear risk. See Appendix B for the full 

risk of bias coding procedures. Any discrepancies in coding were resolved through 

discussion and consensus. 

Effect Size Measures 

 The effect size metric employed for analysis was the standardized mean gain as 

this allows for quantifying change over time and standardization of heterogeneous 

outcome measures. The standardized mean gain, as defined by Borenstein et al. (2009), 
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utilizes the mean gain of each study and divides it by the study’s standard deviation to 

create a comparable index across studies, such that 

𝑑 = 	 !"!"#!"!#
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Only two studies reported the pre-post correlations necessary for the standardized 

mean gain calculation, ranging from 0.09 (Rallis, 2016) to 0.66 (Orovecz, 2020). 

Therefore, a pre-post correlation of .5 was assumed for the remainder of studies as a more 

conservative estimation, and sensitivity analyses were conducted assuming a .1 and .9 

correlation to determine whether any changes in results are detected. All effect size 

metrics were coded such that larger effect sizes indicate positive changes over time (e.g., 

increased behavioral intention, increase in intervention behaviors). Studies with multiple 

effect sizes for one outcome (e.g., three items for behavioral intention analyzed 

individually) were combined to create a summary effect size for this study using the 

following formula as illustrated by Borenstein et al. (2009), 
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Where the correlation between items was not reported, a correlation of .5 was assumed.  
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Assessment of Heterogeneity 

To assess heterogeneity, the Q, I2, and τ2 statistics were examined. Prediction 

intervals were also estimated to assess the dispersion of effects and variance across 

studies. Additionally, heterogeneity was inspected using a forest plot. 

Assessment of Publication/Small Study Bias 

 Publication bias was assessed by examining funnel plots, conducting a trim and 

fill analysis (Duval & Tweedie, 2000), and using Egger’s regression test (Egger et al., 

1997). Additionally, a cumulative meta-analysis was conducted to determine whether the 

mean effect size shifted by including studies with smaller sample sizes.  

Data Synthesis 

 Meta-analyses were conducted using the random-effects models with inverse 

variance weights and reported 95% confidence intervals with mean effect sizes. Separate 

meta-analyses were conducted for behavioral intention and intervention behavior and 

grouped by timepoint. Timepoints analyzed included pre-training to post-training, pre-

training to short-term follow-up (6-months after training or less), and pre-training to 

long-term follow-up (greater than 6-months). If there was more than one effect size for 

the follow-up category (e.g., 3- and 6-month follow-up from one study) the effect size for 

the longer follow-up period was used. All meta-analyses were also displayed with forest 

plots. Analyses were performed using the metafor package (version 3.9.20) (Viechtbauer, 

2010) in R (version 4.0.2) (R Core Team, 2020).  

Subgroup Analysis and Investigation of Heterogeneity 

 Mixed-effect meta-regression analyses were conducted to detect potential 

moderators. The researcher examined the following moderators: (a) implementation 
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setting (the setting or environment in which the training was administered), (b) training 

modality (online or in-person) and (c) training level (basic or advanced).  

Registration Information 

 The protocol for this systematic review and meta-analysis was registered with the 

international prospective register of systematic reviews (PROSPERO) in accordance with 

PRISMA-P guidelines and can be found under registration number CRD42022368607. 
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CHAPTER III 

RESULTS 

Search Results 

 The initial search retrieved 1,104 reports. Of 169 reports retrieved through the 

electronic searches that were considered eligible for a full-text review, 123 were excluded 

due to (a) not measuring the outcomes of interest (n = 59), (b) the training not fitting the 

definition of gatekeeper training (n= 35), (c) outcomes of interest only measured after the 

training took place (n = 21), (d) the age of the sample was under 18 years old or not 

reported (n =4), (e) the study was not a primary study (n = 3), or (f) the study was 

qualitative (n = 1). See Figure 2 for the PRISMA diagram and further information. The 

remaining 46 reports eligible to be included in this review reported on 43 unique samples 

of participants. Appendix C provides a list of main reports that have corresponding 

supplementary reports. These 46 reports included 36 journal articles, 8 dissertations and 

theses, 1 technical report, and 1 book chapter. Of these studies, 84.7% took place in the 

United States with other studies conducted in Australia, Germany, the Netherlands, 

Canada, or multiple locations. 

Table 1 provides descriptive statistics from the 43 studies eligible to be included 

in the review. The majority of studies (74.4%) were pre-experimental in design. Training 

participants were predominantly female (M = 73.8%, SD = 9.4%) and White (M = 64.1%, 

SD = 23.0%). Over half of the studies (65.2%) examined standardized gatekeeper 

trainings as opposed to researcher-developed trainings. The average training length was 

2.9 hours and few studies (8.7%) included trainings with culturally responsive content. 

Only two studies (4.3%) evaluated advanced trainings and only three studies (6.5%) 
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Figure 2 

PRISMA flow diagram adapted from Page et al. (2021)
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Table 1 

Features of the included studies (k = 43) 

 k Frequency 
(%) 

Mean (SD) Range 

Study design     
Pre-experimental design  32 (74.4)   
Quasi-experimental design  8 (18.6)   
Randomized controlled trial  3 (7.0)   

Gatekeeper training arm sample size 43  510.5 (723.5) 16-3,958 
Participant characteristics     

Average age (years) 28  32.7 (8.6) 20-45 
Percent male 21  26.2% (12.5%) 9.0-64.0% 
Percent female 34  73.8% (9.4%) 56.0-95.2% 
Percent non-binary 2  2.01% (1.4%) 1.0-3.0% 
Percent White 29  64.1% (23.0%) 0.0-93.0% 
Percent Black 21  14.0% (12.4%) 1.0-43.0% 
Percent Hispanic 20  15.8% (16.1%) 1.0-63.9% 
Percent Native/Aboriginal 13  13.6% (30.2%) 0.0-100.0% 
Percent Asian 19  13.9% (17.3%) 0.1-60.0% 
Previous suicide prevention training 8  38.6% (29.3%) 0.0-75.0% 

Training characteristics a     
Standardized training  30 (65.2%)   
Advanced level training   2 (4.3%)   
Online training   3 (6.5%)   
School/university setting   28 (60.9%)   
Community setting   13 (28.3%)   
Government agency setting   3 (6.5%)   
Social services/Non-profit setting   2 (4.3%)   
Average length of training (hours)  36 2.9 (3.2)  0.75-16 
Culturally responsive content  4 (8.7%)   

Outcome characteristics     
Behavioral intention measured  33 (76.7%)   
Intervention behavior measured  17 (39.5%)   

Notes. k refers to the number of studies providing data for rows with means and standard 

deviations.  

a Frequencies calculated from 46 samples as two studies included multiple types of 

trainings. 
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evaluated online trainings. Studies most commonly took place in a school or university 

setting (60.9%). Overall, 33 studies included measures of behavioral intention and 17 

studies included measures of intervention behavior. Appendix D provides detailed 

information regarding individual study results.  

Risk of bias in included studies was measured in seven domains: (a) attrition at 

the final timepoint, (b) trainer adherence ratings, (c) training evidence rating, (d) trainer 

qualifications, (e) study design, (f) data collection method, and (g) relationship between 

the sponsor and the training developer. Overall, studies included in this review had 

several areas with potential risk of bias to consider. The areas with the greatest 

percentage of studies at high risk were the data collection method (100%), study design 

(74.4%), and attrition at the final timepoint (53.5%). Additionally, trainer adherence 

ratings were only reported in two studies, indicating an unclear risk of bias in this 

category for most studies. However, only one study had a high risk of bias due to a 

relationship between the funding agency and the training developer. The results of the 

following meta-analysis should be evaluated within the context of these risk of bias 

considerations. A complete risk of bias table is displayed in Appendix E.  

Results of Meta-Analyses 

Behavioral Intention 

 Of 33 studies that measured behavioral intention, 25 studies were able to be 

included in the meta-analyses. Eight studies were excluded due to not measuring an 

outcome in a manner that could be compared across studies or an inability to retrieve 

necessary data to code an effect size from the report or from contacting the study authors. 
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Pre-Training to Post-Training. A total of k = 24 studies were included in this 

meta-analysis with a total of n = 26 effect sizes. Lancaster et al. (2014) contributed two 

effect sizes as they analyzed separate samples for online training and in-person training. 

Additionally, Wood et al. (2022) contributed two effect sizes as they analyzed separate 

participant samples for educational and religious settings. The observed standardized 

mean gain for this analysis ranged from -0.22 to 2.28, with the majority of estimates 

indicating a positive change (96%). The estimated average standardized mean gain based 

on the random effects model was 1.03, demonstrating that on average, behavioral 

intention improved by 1.03 standard deviations from pre- to post-training. The 

confidence interval for the average effect size [0.80, 1.25], which indicates that the mean 

effect size in the universe of comparable studies could fall within this range, does not 

include any effect size of zero, suggesting the mean effect size is not equal to zero. 

Additionally, the null hypothesis testing indicates that the average effect size differed 

significantly from zero (z = 8.95, p < 0.0001). Based on these findings, the null 

hypothesis that behavioral intention is the same before and after attending gatekeeper 

training can be rejected, suggesting that behavioral intention is higher after attending 

gatekeeper training. A forest plot showing the observed effect sizes and mean effect size 

estimate based on the random-effects model is shown in Figure 3.  

The Q-statistic provides a test of the null hypothesis that all studies in the analysis 

share a common effect size. In the case that all studies shared the same effect size, the 

value of Q would be equal to the degrees of freedom (the number of studies minus 1). 

According to the Q-test, the true effect sizes appear to be heterogeneous (Q(25) = 

1666.59, p < 0.0001) and the null hypothesis that the true effect size is identical in all 



 

29 

 

Figure 3 

Forest plot for pre-post training behavioral intention meta-analysis   

 

studies may be rejected. The I2 statistic indicates that 98.94% of the variance in the 

observed effect sizes reflects variance in true effects rather than sampling error. The 

variance of true effects (τ2) is 0.33, and the standard deviation of true effects (τ) is 0.57. 

The 95% prediction interval for the true effect sizes is -0.12 to +2.17, suggesting that in 

the universe of populations represented by these studies, the true effect size will fall 

within this range in 95% of cases. Given the wide range of the prediction interval, t some 

studies may yield a negative, null, or positive effect. However, most values within the 

prediction interval are positive, a new study will likely indicate beneficial effects though 

the effects could vary widely regarding magnitude of effect (small, medium, or large).  
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A funnel plot of the estimates is shown in Figure 4. Upon visual inspection, there 

appeared to be no indications of funnel plot asymmetry and Egger’s regression test 

supports this conclusion (p = 0.52). However, the trim and fill analysis estimated five 

missing studies on the right side. Finally, the cumulative meta-analysis shows a slight 

shift towards smaller effect sizes with the addition of smaller sample size studies. See 

Based on the funnel plot, trim and fill, and cumulative meta-analysis, the bias appears to 

be minimal overall and can likely be trusted. Appendix F for the trim and fill and 

cumulative meta-analysis plots. 

Figure 4 

Funnel plot for pre-post training behavioral intention analysis 

Note. SE = standard error.  

 

Pre-Training to Short-Term Follow-Up. A total of k = 11 studies were included 

in this analysis with a total of n = 12 effect sizes (two effect sizes for Lancaster et al., 
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2014). The observed standardized mean gain for this analysis ranged from 0.34 to 1.73, 

with 100% of estimates indicating a positive change. The estimated average standardized 

mean gain based on the random effects model was 0.78, showing that on average, 

behavioral intention improved by 0.78 standard deviations from pre-training to up to 6-

months after training. The 95% confidence interval for the average effect size [0.59, 0.97] 

suggests the mean effect size is not equal to zero. This is supported by the null hypothesis 

testing (z = 8.06, p < 0.0001). Based on these findings, the null hypothesis that behavioral 

intention is the same before and up to 6 months after attending a gatekeeper training can 

be rejected, demonstrating that behavioral intention is higher up to 6 months after 

attending a gatekeeper training. A forest plot showing the observed effect sizes and the 

estimate based on the random-effects model is shown in Figure 5. 

Figure 5 

Forest plot for pre-training to short-term follow-up behavioral intention analysis 
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According to the Q-test, the true effect sizes appear to be heterogeneous (Q(11) = 

147.81, p < 0.0001) and the null hypothesis that the true effect size is identical in all 

studies may be rejected. The I2 statistic indicates that 93.40% of the variance in the 

observed effect sizes reflects variance in true effects rather than sampling error. The 

variance of true effects (τ2) is 0.09, and the standard deviation of true effects (τ) is 0.30. 

The 95% prediction interval for the true effect sizes is +0.15 to +1.40. This prediction 

interval indicates that most studies will yield a positive effect, but the magnitude of the 

effect could vary greatly.  

A funnel plot of the estimates is shown in Figure 6. Upon visual inspection, there 

appeared to be missing studies in the bottom left quadrant and Egger’s regression test 

suggests there may be asymmetry (p = 0.04). However, the trim and fill analysis 

estimated no missing studies. Finally, the cumulative meta-analysis shows a minimal 

shift towards larger effect sizes with the addition of smaller sample size studies. See 

Based on the funnel plot, trim and fill, and cumulative meta-analysis, the bias appears to 

be minimal overall and can likely be trusted. Appendix F for the trim and fill and 

cumulative meta-analysis plots. 

Pre-Training to Long-Term Follow-Up. Only one study (Adams et al., 2018) 

provided data to code an effect size for long-term follow-up beyond 6-months for 

behavioral intention. Results from this study revealed positive effects for behavioral 

intention from pre-training to 9-month follow-up (d = 0.49, 95% CI [0.09, 0.90]. 

However, the author was unable to conduct a meta-analysis for this timepoint as only one 

study was eligible so these results should be taken caution. 
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Figure 6 

Funnel plot for pre-training to short-term follow-up behavioral intention analysis 

Note. SE = standard error.  

 

Intervention Behavior 

Of 17 studies that measured intervention behavior, nine studies were able to be 

included in the two meta-analyses. Eight studies were excluded from the meta-analyses 

due to not measuring an outcome in a manner that could be compared across studies or an 

inability to retrieve necessary data to code an effect size from the report or from 

contacting the study authors. No studies provided data to code an effect size for a pre-to-

post evaluation of intervention behaviors as training participants would not have had a 

chance to utilize the skills learned during the training, therefore, the author did not 

conduct a meta-analysis for this timepoint. 
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Pre-Training to Short-Term Follow-Up. A total of k = 9 studies were included 

in this analysis with a total of n = 10 effect sizes (two effect sizes for Lancaster et al., 

2014). The observed standardized mean gain for this analysis ranged from 0.12 to 0.84, 

with 100% of estimates indicating a positive change. The estimated average standardized 

mean gain based on the random effects model was 0.33, showing that on average, 

intervention behavior improved by 0.33 standard deviations from pre-training to up to 6 

months after training. The 95% confidence interval for the average effect size [0.21, 0.46] 

suggests the mean effect size is not equal to zero. This is supported by the null hypothesis 

testing (z = 5.22, p < 0.0001). Based on these findings, the null hypothesis that 

intervention behavior is the same before and up to 6-months after attending a gatekeeper 

training can be rejected, demonstrating that intervention behavior is higher up to 6 

months after attending a gatekeeper training. A forest plot showing the observed effect 

sizes and the estimate based on the random-effects model is shown in Figure 7. 

According to the Q-test, the true effect sizes appear to be heterogeneous (Q(9) = 

26.37, p =0.0018) and the null hypothesis that the true effect size is identical in all studies 

may be rejected. The I2 statistic indicates that 62.65% of the variance in the observed 

effect sizes reflects variance in true effects rather than sampling error. The variance of 

true effects (τ2) is 0.02, and the standard deviation of true effects (τ) is 0.15. The 95% 

prediction interval for the true effect sizes is +0.15 to +0.65. This prediction interval 

indicates that most studies will yield a positive effect and will have a small to medium 

magnitude of effect.  
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Figure 7 

Forest plot for pre-training to short-term follow-up intervention behavior analysis  

 

A funnel plot of the estimates is shown in Figure 8. Upon visual inspection, there 

appeared to be no indications of funnel plot asymmetry and Egger’s regression test 

supports this conclusion (p = 0.10). Additionally, the trim and fill analysis estimated no 

missing studies. Finally, the cumulative meta-analysis shows a minimal shift towards 

larger effect sizes with the addition of smaller sample size studies. Based on the funnel 

plot, trim and fill, and cumulative meta-analysis, the bias appears to be minimal overall 

and can likely be trusted. See Appendix F for the trim and fill and cumulative meta-

analysis plots. 

Pre-Training to Long-Term Follow-Up. A total of k = 2 studies were included 

in this analysis with a total of n = 2 effect sizes. The observed standardized mean gain for 
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Figure 8 

Funnel plot for pre-training to short-term follow-up intervention behavior analysis  

Note. SE = standard error.  

 

this analysis ranged from 0.20 to 0.30, with 100% of estimates indicating a positive 

change. The estimated average standardized mean gain based on the random effects 

model was 0.22, showing that on average, intervention behavior improved by 0.22 

standard deviations from pre- to more than 6-months after training. The 95% confidence 

interval for the average effect size [0.14, 0.30] suggests the mean effect size is not equal 

to zero. This is supported by the null hypothesis testing (z = 5.49, p < 0.0001). Based on 

these findings, the null hypothesis that intervention behavior is the same before and more 

than 6 months after a gatekeeper training may be rejected, demonstrating that 

intervention behavior is higher more than 6 months after attending a gatekeeper training. 
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However, these results must be considered with caution as only two studies were 

included. A forest plot showing the observed effect sizes and the estimate based on the 

random-effects model is shown in Figure 9. 

Figure 9 

Forest plot for pre-training to long-term follow-up intervention behavior analysis 

 

The 95% prediction interval for the true effect sizes is +0.14 to +0.30. This 

prediction interval indicates that most studies will yield a positive effect and are likely to 

have a small magnitude of effect. The Q, I2, and τ2 statistics for heterogeneity, funnel 

plots, Egger’s regression test, and trim and fill analyses were unable to be conducted as 

there were less than ten studies included in the analysis.  

Sensitivity Analyses 

 Sensitivity analyses were conducted for the pre-post correlation, assuming a .1 

and a .9 correlation to determine whether this changed the results of the meta-analyses 
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since most studies did not report the pre-post correlation (and a .5 correlation was 

assumed in the main analyses). These sensitivity analyses were conducted for the pre- to 

post-training behavioral intention meta-analyses and demonstrated a minimal shift in the 

summary effect size. Results revealed a standardized mean gain of 0.86 for a .9 

correlation and a 1.06 for a .1 correlation, indicating the results of the meta-analyses with 

a .5 correlation are robust and have the potential to be an underestimate of effects. 

Appendix G shows the forest plots for the sensitivity analyses.  

Subgroup Analyses 

Training Level. Only two studies (Coleman & Del Quest, 2015; Ewell Foster et 

al., 2017) examined an advanced training. While both studies measured the outcome of 

intervention behavior, Coleman and Del Quest (2015) included only a short-term follow-

up, while Ewell Foster and colleagues (2017) included a long-term follow-up. Therefore, 

no formal statistical comparisons could be conducted for this moderator. A narrative 

comparison of effect sizes for intervention behavior from pre-training to short-term 

follow-up revealed a larger magnitude of effect for advanced trainings when compared to 

basic training. The summary effect size for basic training across seven studies with nine 

effect sizes was 0.30, 95% CI [0.18, 0.42], while the effect size for advanced training was 

0.86, 95% CI [0.39, 1.28]. However, effect sizes for basic and advanced trainings at long-

term follow up remain similar. Ewell Foster and colleagues (2017) reported an effect size 

of 0.20, 95% CI [0.11, 0.29] for advanced training, while Wyman and colleagues (2008) 

reported an effect size of 0.30, 95% CI [0.13, 0.47] for basic training. Overall, there is not 

enough evidence to make substantial conclusions regarding whether there were 

significant differences in effect sizes for basic in comparison to advanced training. 
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Training Modality. Only one study (Lancaster et al., 2014) examined an online 

training, therefore no formal statistical comparisons were conducted for this moderator. 

Lancaster and colleagues (2014) measured behavioral intention at post-training and short-

term follow-up, as well as intervention behavior at short-term follow-up. For behavioral 

intention at post-training, the summary effect size for in-person training across 24 studies 

with 25 effect sizes was 1.04, 95% CI [0.81, 1.27], while the effect size for online 

training was 0.72, 95% CI [0.51, 0.93], indicating a slightly larger magnitude of effect for 

in-person training. For behavioral intention at short-term follow-up, the summary effect 

size for in-person training across 11 studies was 0.78, 95% CI [0.58, 0.99], which was 

similar to the online training, which was 0.75, 95% CI [0.44, 1.06]. Additionally, for 

intervention behavior at short-term follow-up, the summary effect size for in-person 

training across seven studies and nine effect sizes was 0.37, 95% CI [0.25, 0.49], while 

the online training had a slightly smaller effect size of 0.20, 95% CI [-0.01, 0.41]. 

Though there is not enough evidence to draw firm conclusions from these findings, in-

person training and online training seem to result in comparable effect sizes for both 

behavioral intention and intervention behavior outcomes. 

Implementation Setting. Mixed effect meta-regression models with the Knapp-

Hartung correction were conducted to explore whether the implementation setting 

contributed to a difference in the magnitude of effect sizes between studies for behavioral 

intention and intervention behavior.  

Behavioral Intention, Pre- to Post-Training. Studies from the meta-analysis 

examining pre- to post-training changes in behavioral intention were conducted in either 

a community setting or a school/university setting. Results from the meta-regression 
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model indicated there were no significant differences in the magnitude of effect sizes for 

the community setting (d = 0.81, 95% CI [0.42, 1.20]) in comparison to the 

school/university setting (d = 1.14, 95% CI [0.86, 1.43]). A subgroup forest plot is 

displayed in Figure 10. 

Figure 10 

Forest plot for implementation setting subgroup analysis for pre- to post-training 

behavioral intention outcome  

Behavioral Intention, Pre-Training to Short-Term Follow-Up. Studies from the 

meta-analysis examining pre-training to short-term follow-up changes in behavioral 

intention were conducted in either a community setting or a school/university setting. 

Results from the meta-regression model indicated there were no significant differences in 
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the magnitude of effect sizes for the community setting (d = 0.65, 95% CI [0.20, 1.11]) in 

comparison to the school/university setting (d = 0.83, 95% CI [0.55, 1.10]). A subgroup 

forest plot is displayed in Figure 11. 

Figure 11 

Forest plot for implementation setting subgroup analysis for pre-training to short-term 

follow-up behavioral intention outcome 

 

Intervention Behavior, Pre-Training to Short-Term Follow-Up. Studies from 

this meta-analysis examining pre-training to short-term follow-up changes in intervention 

behavior were conducted in either a community, school/university, or government agency 

setting. Results from the meta-regression model indicated there were no significant 

differences in the magnitude of effect sizes for community settings (d = 0.23, 95% CI 
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[0.04, 0.48]), government agency settings (d = 0.53, 95% CI [0.17, 0.88], or 

school/university settings (d = 0.31, 95% CI [0.09, 0.53]). A subgroup forest plot is 

displayed in Figure 12. 

Figure 12 

Forest plot for implementation setting subgroup analysis for pre-training to short-term 

follow-up intervention behavior outcome 
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CHAPTER IV 

DISCUSSION 

 The following section will summarize the findings from this systematic review 

and meta-analysis as well as provide a discussion around the limitations of the current 

evidence available for suicide prevention gatekeeper training and the methodology for 

this meta-analysis. Finally, practice, policy and research implications will be discussed. 

Summary of Evidence 

This systematic review summarized findings from 43 studies examining the 

effects of suicide prevention gatekeeper training on behavioral intention to intervene and 

actual intervention behavior with a person with thoughts of suicide. The meta-analyses 

quantitatively synthesized findings from 25 studies, which indicated that individuals who 

participated in a suicide prevention gatekeeper training saw increases in behavioral 

intention to intervene and intervention behavior. Specifically, large summary effect sizes 

at post-training (d = 1.03) and short-term follow-up (d = 0.78) were found for behavioral 

intention, while small summary effect sizes for short-term follow-up (d = 0.33) and long-

term follow-up (d = 0.22) were found for intervention behavior. The results of the current 

meta-analysis are in line with a previous meta-analysis that found a moderate effect of 

suicide prevention gatekeeper training on intervention behavior (labeled as suicide 

prevention skills) from pre- to post-training (Wolitzky-Taylor et al., 2020). However, 

Wolitzky-Taylor and colleagues’ (2020) review was limited in scope to university and 

college campuses. Overall, this meta-analysis expands current research by giving a 

comprehensive examination of the suicide prevention gatekeeper training literature for 

adult populations without limiting the scope to a particular setting. Furthermore, these 



 

44 

 

results are in line with the hypotheses and proposed theory which posits suicide 

prevention gatekeeper training increases behavioral intention and intervention behaviors.  

Subgroup analyses were limited and unable to be completed as planned for 

training modality and training level due to the lack of available evidence for online or 

advanced trainings. Though the summary effect size for in-person training was slightly 

larger than the single study effect size for online training for both behavioral intention 

and intervention behavior outcomes, it is not appropriate to consider this evidence 

conclusive. Similarly, advanced trainings showed a slightly larger magnitude of effect on 

intervention behavior in comparison to basic trainings, but this was also based on very 

limited evidence for advanced trainings, so this is not considered conclusive. Statistical 

comparisons were made to examine whether effect sizes differed based on the 

implementation setting. No significant differences were found for behavioral intention or 

intervention behavior, indicating that suicide prevention gatekeeper trainings may have a 

similar effect in a variety of settings and populations. Overall, the results from this meta-

analysis indicate that, regardless of implementation setting, suicide prevention gatekeeper 

training appears to have a clinically meaningful positive effect on behavioral intention 

and intervention behavior for trainees attempting to intervene with a person with thoughts 

of suicide.  

Of note when considering the results of this meta-analysis is the wide range of 

effect sizes from the individual studies for each outcome. For example, the effect sizes 

for pre- to post-training changes in behavioral intention ranged from -0.22 (Capp et al., 

2001) to 2.28 (Wood et al., 2022). This wide range of effect sizes then leads to wider 

prediction intervals for what may be expected for future studies’ effect sizes. This 
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variability of effect sizes that spans between negative and positive impacts lowers 

confidence in the ability to conclude that suicide prevention gatekeeper trainings have an 

overall positive effect. However, upon further examination, the studies that had negative 

or null effects had specific features to account for. First, the Capp and colleagues (2001) 

study resulting in negative effects for behavioral intention was conducted with a sample 

of Aboriginal participants from Australia, which posed unique cultural considerations 

(e.g., mistrust of mental health professionals, attitudes that suicide is an individual right) 

when understanding intentions to help or refer to a mental health professional. Behavioral 

intention was also high at pre-training so changes in scores may have been impacted by 

ceiling effects at later measurement timepoints. Second, Burket (2017) showed null 

effects for behavioral intention to contact a helpline on behalf of a peer, which may have 

been too specific of a measure to understand how participants would help an individual 

with thoughts of suicide. Capp and colleagues (2001) and Burket (2017) highlight the 

need for additional research in culturally tailored interventions and standardized measures 

for gatekeeper trainings. 

Limitations 

 At first glance, this meta-analysis supports federal and statewide spending on 

gatekeeper training as a suicide prevention initiative due to its effectiveness, however, 

there are key aspects of these analyses that should be considered. First, this meta-analysis 

is not only limited by the small quantity of studies that were included, but also the 

methodological rigor of these studies. Although there were a greater number of studies 

included in the behavioral intention analyses (k = 24 for pre- to post-training, k = 11 for 

pre-training to short-term follow-up), there were very limited studies available for the 
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intervention behavior analyses (k = 9 for pre-training to short-term follow-up, k = 2 for 

pre-training to long-term follow-up). Moreover, there was significant evidence for risk of 

bias in several categories for the included studies, specifically related to study design and 

attrition, which causes concern for the validity of the results of these meta-analyses. With 

high attrition rates and lower methodological quality of the included studies, there 

remains a potential for these results to be biased. On the other hand, there was minimal 

evidence of publication bias, suggesting that the included studies are likely representative 

of the overall population of studies. 

To the author’s knowledge, there have only been three randomized controlled 

trials measuring changes in behavioral intention and intervention behavior before and 

after participating in a suicide prevention gatekeeper training (Burket, 2017; Jacobson et 

al., 2012; Wyman et al., 2008). The majority (74.4%) of studies included in this meta-

analysis synthesized effect sizes from pre-experimental research studies, meaning there 

was no comparison or control group to compare the results to. This introduces risk of bias 

in understanding the true effectiveness of suicide prevention gatekeeper training on 

behavioral intention and intervention behavior as other variables may contribute more 

significantly to the increases seen over time. This is an overall limitation in the research 

and reveals a major gap in the field, especially given the rising popularity of suicide 

prevention gatekeeper trainings for policymakers and interventionists.  

 Additional methodological concerns for the studies included in the meta-analysis 

are that all studies relied on self-report measures for their data collection. Self-report 

measures are susceptible to bias associated with social desirability, or the desire to 

present oneself favorably, and recall bias, in which participants may or may not be able to 
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accurately recall past events (Althubaiti, 2016). The potential risk of bias is increased as 

most of the included studies use researcher-developed measures that have not been 

previously validated. Additionally, over half of the studies had a high rate of attrition 

(>20%) with many not addressing issues of missing data, which poses a concern as there 

may be systematic differences in those who choose to continue participation in a study in 

comparison to those who dropped out or are lost at follow-up (Nunan et al., 2018). For 

example, a study could see inflated effect sizes if those who utilized their suicide 

intervention skills were more likely to report at follow-up than those who did not use 

their intervention skills. Furthermore, only two studies included measures of training 

fidelity, which introduces concern regarding whether study results are influenced by 

trainer variations or implementation differences. Without knowledge of whether these 

suicide prevention gatekeeper trainings were conducted to fidelity, there remain questions 

regarding whether other training variables could be influencing the outcomes. Overall, 

these risks of bias may lead to an overestimation of effect sizes, inferring that suicide 

prevention gatekeeper training has a more positive effect than the true effect.  

Furthermore, the inability to conduct formal statistical comparisons for training 

modality and training level as moderators due to the lack of research available for online 

programs and advanced training programs. Only one study (Lancaster et al., 2014) in this 

review examined behavioral intention and intervention behavior for an online training 

program. It is critical to understand how in-person and online trainings differ, if at all, as 

the use of online trainings increases due to accessibility issues and the necessity of 

moving trainings to a virtual space during the COVID-19 pandemic. The field may see an 

increase in research regarding online training programs in the coming years as a result of 
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the pandemic. This meta-analysis not only highlights the need for future research to 

examine how suicide prevention gatekeeper trainings are functioning in a virtual space 

and whether training modality has any influence on the effect size outcomes, but also 

should be updated in the future to capture the potential studies regarding online training 

programs in the coming years. Regarding training level, one study (Coleman & Del 

Quest, 2015) measured intervention behavior at short-term follow-up and one study 

(Ewell Foster et al., 2017) measured intervention behavior at long-term follow-up. 

Overall, the majority of research included in this review focused on basic gatekeeper 

trainings (93.0%) and more specifically, QPR (51.2%). Not only did this limit the ability 

to answer the question of whether basic or advanced trainings have a different influence 

on behavioral intention and intervention behavior, but it also demonstrates a lack of 

research on more advanced trainings, despite their popularity.  

In addition to the limitations within the available literature, there are also 

limitations to the meta-analytic procedures to consider. First, although sensitivity 

analyses indicated that the analytic choices made produced robust results, there is still 

inherent risk in making assumptions (e.g., pre-post correlations) when the primary studies 

do not report the necessary information to code an effect size. Second, the choice to 

include pre-experimental and quasi-experimental research in the meta-analyses leads to 

additional threats to validity such as selection bias, that may impact the results based on 

who chose to participate in the research. Furthermore, while the inclusion of a variety of 

measures of behavioral intention and intervention behavior provides an overall 

understanding of how gatekeeper training impacts these constructs broadly, there may be 

additional nuances that this analysis does not capture. For example, there may be 
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differences in the effect sizes of gatekeeper training’s impact on participants’ intention to 

ask about suicide in comparison to their intention to refer a suicidal person to a mental 

health professional. Future research would benefit from a more nuanced examination of 

these constructs. Finally, though the author attempted to capture the currently available 

literature, there are limitations to the search procedures in which databases were chosen 

and where grey literature was retrieved. It is possible that some studies were not located 

during the data collection, especially as there is not a standardized nomenclature for 

suicide prevention gatekeeper trainings.  

Implications 

Practice and Policy Implications 

 Based on the information from this meta-analysis, policymakers and 

interventionists may cautiously conclude that the majority of suicide prevention 

gatekeeper trainings show positive effects on behavioral intention and intervention 

behavior in the short-term. Overall, larger effect sizes were seen for behavioral intention 

than intervention behavior, although the goal of gatekeeper training is to train individuals 

to take action to intervene with persons with thoughts of suicide. Though a weak 

correlation between changes in behavioral intention and intervention behavior for 

bystander intervention programs is often common (Webb & Sheeran, 2006), this could 

also be due to the shorter follow-up periods of the studies on intervention behavior where 

training participants have not yet had the opportunity to use their intervention skills. This 

highlights a need for additional research on gatekeeper trainings with longer follow-up 

time periods to help inform policymakers and interventionists on the effectiveness of 
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gatekeeper training programs and implementation strategies that help training participants 

maintain their skills based on how frequently they utilize them. 

Given the lack of randomized controlled trials or other rigorous methodologies 

(e.g., randomized roll-out, stepped wedge) and the focus on program evaluation and pre-

experimental research, these results must be taken with caution. Policymakers and 

interventionists should advocate for additional research in effectiveness and 

implementation trials to inform their efforts and determine the validity of utilizing 

gatekeeper training as a main strategy for suicide prevention. Rigorous trials focused on 

implementation outcomes such as reach, penetration, sustainment, cost, and feasibility 

(Proctor et al., 2011) may provide leaders with guidance on the effective implementation 

of gatekeeper training to create a wider network of gatekeepers for suicidal individuals. 

This is especially critical as there have been an increasing number of states implementing 

legislation around suicide prevention training for behavioral health and medical 

professionals, such as Oregon House Bill 2315 (2021) which requires suicide assessment 

and treatment training for behavioral health workers. Until the research is available that 

provides insight as to whether suicide prevention gatekeeper training creates behavior 

change, practitioners and policymakers are unable to make informed decisions or draw 

conclusions regarding whether these trainings are effective at accomplishing their 

intended goal. With additional implementation research, policymakers will be better 

informed on how to develop effective and sustainable policies to ensure a suicide-safer 

workforce and practitioners will be able to strategically implement gatekeeper trainings 

for workforces and communities who need it most.  



 

51 

 

When practitioners are considering the results of this meta-analysis, is important 

to note that most research was predominantly conducted on a majority of White and 

female samples. This indicates that these findings are particularly relevant to a more 

homogenous set of participants and may not be generalizable to more diverse 

populations. A lack of generalizability is further highlighted by the finding that over 60% 

of studies were conducted in the school or university setting. However, the subgroup 

analyses did not indicate a difference in magnitude of effect based on setting, so it is 

possible that similar results would be seen for a variety of settings. Overall, practitioners 

should be cautioned to interpret that suicide prevention gatekeeper trainings are 

generalizable to diverse populations and settings. 

Research Implications 

This systematic review and meta-analysis reveal significant gaps in current 

literature regarding suicide prevention gatekeeper training and highlights the need for 

more robust and rigorous examinations of the effectiveness of these trainings. Most 

notably, current evidence for gatekeeper training has focused on skill acquisition rather 

than skill application, as evidenced by the limited number of studies that examined 

intervention behavior as an outcome of interest and the limited follow-up timeframes. 

The goal of suicide prevention gatekeeper training is to expand the network of 

individuals available to perform these interventions. However, the current body of 

evidence has failed to measure whether these trainings are effective at producing 

intervention behavior in gatekeepers, especially in the long term. Without this research, 

we are unable to determine whether gatekeeper training is making an impact on creating 

suicide-safer communities and workforces.  
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 Cultural responsivity is a critically important aspect of gatekeeper training, 

especially given the high rates of suicide in marginalized populations (Centers for 

Disease Control and Prevention, 2023; Troya et al., 2022). However, there is very 

minimal research on culturally responsive suicide prevention gatekeeper trainings and 

their effectiveness on behavioral outcomes. With less than ten percent of studies included 

in this review containing a culturally responsive component, this is a call to the field to 

prioritize and respond to the needs of those most at risk for suicide. Future research must 

address, first, whether gatekeeper training is acceptable to marginalized groups, and 

secondly, how these trainings or other interventions can be designed to meet their needs.   

Conclusion 

 Despite the limited research available and the low methodological quality of the 

studies currently available on behavioral outcomes, this meta-analysis was conducted 

using rigorous evaluation methods. These results may inform policymakers and 

interventionists that suicide prevention gatekeeper trainings are showing overall positive 

effects but lack robust research to determine the true effects of this training. Additionally, 

this meta-analysis provides a strong call for future research to utilize rigorous 

methodologies (e.g., randomized controlled trials) with a focus on intervention behavior 

to determine whether suicide prevention gatekeeper training is having the desired effect 

of expanding the network of individuals available to help a person with suicidal thoughts 

receive the support they need.  
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Eligibility Criteria 
Intervention 

1. The intervention must be a suicide prevention gatekeeper training. Trainings may 
include already established programs or new training programs designed to 
improve suicide prevention and intervention skills. The training program must 
focus on suicide and provide information on how to help an individual 
experiencing a suicidal crisis. General mental health programs, lethal means 
trainings, and trainings focused on clinical treatment of suicidality will be 
excluded.  

Participants 
2. The study sample on which the intervention outcomes are measured should 

consist of adults, defined as persons aged 18 or over. Studies may include persons 
aged 16 and 17 years as long as the majority of participants are aged 18 and over 
(e.g., university student samples with some participants under the age of 18).  If 
the study sample includes a majority of persons under the age of 18 years, it must 
include separate data to calculate effect sizes for those aged 18 and over.  

Research Design 
3. Eligible studies include the gatekeeper training treatment arms from any pre-

experimental, quasi-experimental, or experimental longitudinal designs that include at 
least pre-test and post-test assessments. A comparison group is not required.  

Outcome Measures 
4. The study reports at least one of the following outcomes: behavioral intention or 

intervention behavior. Outcomes can be measured using researcher-developed 
measures or standardized measures. Outcome definitions are listed below.  

a. Behavioral intention: any measure of behavioral intention, which may 
include the likelihood or reluctance to intervene with a person with 
thoughts of suicide.  

b. Intervention behavior: any measure of suicide intervention behavior that 
may include identifying, intervening, safety planning, or referring.  

Publication Date, Type, and Source 
5. Studies are limited to those published in English.  
6. There are not restrictions on the date, type, or form of publication. Any relevant 

article, chapter, technical report, conference paper, etc. is eligible as long as it 
meets the other eligibility criteria.  
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Full-Text Coding 
 

Study Level 
 
The unit coded here is at the study level. Note that a single study may be reported in 
multiple manuscripts (e.g., journal articles). In this case, the coding should be done from 
the full set of relevant reports, using whichever report is best for each item to be coded. 
Be sure to have the full set of relevant reports prior to coding. Sometimes a single report 
describes more than one study. In this case, each study should be coded separately as if 
each has been described in a separate report.  
 
Each study has its own study identification number (StudyID, e.g., 619). Each report also 
has an identification number (ReportID, e.g., 619.01). The ReportID has two parts; the 
part before the decimal is the StudyID, and the part after the decimal is used to 
distinguish the reports within a study. When coding, use the studyID (e.g., 619) to refer to 
the study as a whole, and use the appropriate reportID (e.g., 619.01) when referring to an 
individual report. 
 
While reading reports for coding, be alert to any references to other gatekeeper training 
studies that may be appropriate to include in this meta-analysis. If you find appropriate-
looking references that are not currently entered into the Bibliography, the references 
may need to be entered by hand and retrieved in full-text format. 
 
Study Identifiers 
 
[studyid] Study ID. Enter the three-digit study ID number here.  
[studyname] Study Name. Enter a brief descriptive name of the study. If the study 

has a name (e.g., Project QUIT), use that. If not, use First Author and 
Year (e.g., Richmond 1995). 

[coder] Coder Name. Coder’s initials 
[cdate] Date Coded. Date initially coded (mm/dd/yy) 
[mdate] Date Modified. Date coding was modified (mm/dd/yy) 

 
Study Details 
 
[author] Enter author’s last name. If multiple authors, follow APA format using 

et al.  
[pubyear] Year of publication. 
[pubtype] Publication type: 

1. Journal article  
2. Thesis-dissertation 
3. Technical report 
4. Conference report 
5. Book 
6. Book chapter 
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7. Other (Specify):__________ 
[country] Country. Country in which the study was implemented. List with a 

semi-colon between names of countries.  
[size] Sample size. Enter the initial number of participants recruited into the 

study.   
[gktsize] Gatekeeper training arm initial sample size. Enter the number of 

participants in the gatekeeper training arm of the study.  
 
Study Methods 
 
[design] Research design.  

1. Pre-experimental (no control group) 
2. Quasi-experimental (control group, no randomization) 
3. Randomized controlled trial (control group, randomized to 

condition) 
[timepoint] Timepoints assessed. Check all that apply for the timepoints that were 

assessed during the study.  
1. Baseline/pre-test 
2. Immediate post-test (within 1 week of training) 
3. Follow-up(s)  

[funum] Number of follow-up assessments. Enter # of follow-ups conducted.  
[behavint] Behavioral intention measure. Indicate how behavioral intention was 

measured. Enter nr if not measured.  
[intervbeh] Intervention behavior measure. Indicate how intervention behaviors 

were measured. Enter nr if not measured.  
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Program and Participants 

 
Program Information 
 
[program] Name of program implemented. Enter the name of the gatekeeper 

training program implemented.  
[desc] Program description. Enter a brief program description if it is not a 

standardized program (e.g., ASIST, QPR). As much as possible, quote 
or give a close paraphrase of the relevant descriptive text in the study 
report; include page numbers to the report when appropriate. It is 
acceptable to copy and paste directly from the article as long as you 
include the information in quotations and provide a page number for 
the quotation. Enter nr if it is a standardized program. 

[developer] Training developer. Enter the name of the training developer. If 
researcher-developed, indicate as such. Enter nr if not reported.  

[modality] Modality of program. Enter nr if not reported.  
0. In-person 
1. Online 
2. Hybrid 

[level] Level of program implemented. Basic programs present information 
on warning signs, asking about suicide, and referring an individual to 
a mental health professional. Advanced programs may include basic 
skills but will also teach brief suicide intervention skills and safety 
planning. Enter nr if not reported.  

0. Basic 
1. Advanced 

[length] Length of training. Enter the length of training in number of hours. 
Enter nr if not reported.  

[setting] Setting. This refers to the setting or environment (e.g., healthcare, 
community) in which the gatekeeper training program was 
administered. If there is no specific setting implicated in the study, 
indicate Community, assumed.  

1. Healthcare 
2. School/University 
3. Mental Health Care 
4. Government Agency 
5. Social Services/Non-Profit 
6. Community, indicated.  
7. Community, assumed.  
8. Other (Specify):__________ 

[culresp] Cultural responsiveness. Did this program employ any culturally 
responsive practices? Cultural responsiveness in gatekeeper training 
will be defined as a training designed or adapted “in response to local 
cultural meanings and practices,” taking into account “an individual’s 
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historical context, social network, and community resources.” (Wexler 
& Gone, 2012, p. 804). Enter nr if not reported. 

[culrespdesc] Description of cultural responsiveness. Enter a brief description of 
how the program employed culturally responsive practices. As much 
as possible, quote or give a close paraphrase of the relevant 
descriptive text in the study report; include page numbers to the report 
when appropriate. It is acceptable to copy and paste directly from the 
article as long as you include the information in quotations and 
provide a page number for the quotation. 

 
Participant Characteristics 
 
[permale] Enter the percent of males in this group. Use nr for not reported.   
[perfemale] Enter the percent of females in this group. Use nr for not reported.   
[pernonbin] Enter the percent of non-binary participants in this group. Use nr for 

not reported.   
[perwhite] Enter the percent of White participants in this group. Use nr for not 

reported.   
[pernonwhite] Enter the percent of Non-White participants in this group. Use nr for 

not reported.   
[perblack] Enter the percent of Black participants in this group. Use nr for not 

reported.   
[perhisp] Enter the percent of Hispanic/Latinx participants in this group. Use nr 

for not reported.   
[perasian] Enter the percent of Asian participants in this group. Use nr for not 

reported.   
[pernative] Enter the percent of Native participants in this group. Use nr for not 

reported.   
[age] Enter the average age of the sample in this group using number of 

years. Use nr for not reported.   
[agerange] Enter the age range of the sample in this group using number of years. 

Use nr for not reported.   
[occupation] Enter the occupation(s) of the participants in this group. Use nr for 

not reported.   
[yearsexp] Enter the mean years of suicide prevention experience of the 

participants in this group. Use nr for not reported. 
[prevtrain] Enter the percent of participants who have received previous suicide 

prevention training in this group. Use nr for not reported. 
 
Trainer Characteristics 
 
[trainexp] Enter the mean years of training experience of the trainer. Enter nr if 

not reported.  
[trainmodel] Enter whether the trainers were a part of the development team or 

have been trained in a train the trainer model. Use nr for not reported.   
1. Development Team 
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2. Train the trainer 
[trainocc] Enter the trainer(s) occupation. Enter nr if not reported.  
[trainqual] Describe any qualifications trainers are required to have to provide the 

training. If none reported, enter nr.  
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Quality Assessment 

 
[collection] Enter the method of data collection. 

1. Self-report surveys 
2. Assessment (e.g., multiple choice test) 
3. Observations 
4. Other 

[attrition] Enter percent of attrition for each timepoint.  
1. Post: (att_post) 
2. Follow-up 1: (att_fu1) 
3. Follow-up 2: (att_fu2) 

[evidence] Enter the amount of evidence behind the training. 
1. Standardized training program 
2. Researcher-developed program 

[adhere] Enter training adherence rating and describe how this was measured. 
If none reported, enter nr.  

[sponsorrel] Sponsor Relationship to Program. Does this sponsor have a potential 
conflict of interest with the program implemented (e.g. funded by 
LivingWorks to implement ASIST)? 

0. No 
1. Yes 
2. Unknown 

 
  



 

61 

 

 
Effect Sizes 

 
Although this is the final section of coding, it is a good idea to identify at least one 
codable effect size before you start coding a study, because studies that appear eligible 
frequently end up presenting data that cannot be coded into an effect size. 
 
[reported] Report ID for this effect size. Indicate the report number (e.g., 

2098.01) for the report in which you found the information for this 
effect size. This is important so that we can find the source 
information for the effect sizes later on, if necessary, and is especially 
important for studies with multiple reports. 

[page] Page number for this effect size. Indicate the page number of the 
report identified above on which you found the effect size data. If you 
used data from two different pages, you can type in both, but use a 
comma or dash between the page numbers. 

[estype] Type of effect size you are coding.  
1. Pre to Post 
2. Pre to Follow-Up (indicate timing) 
3. Post to Follow-Up (indicate timing) 

[esfu] If effect size for follow-up, indicate timing of follow-up. 
[esout] Outcome being measured for this effect size.  

1. Behavioral intention 
2. Intervention behavior 

[escorr] Correlation between Time 1 and Time 2 measures. If this is not 
reported, assume a .5 correlation. 

[esmeant1] Mean score of outcome at time 1. 
[esmeant2] Mean score of outcome at time 2. 
[essdt1] Standard deviation of outcome at time 1. 
[essdt2] Standard deviation of outcome at time 2.  
[essddiff] Standard deviation of the difference scores.  

 
Note. If not reported, calculate using, 
 

61
2 (𝑠5)6

& + 𝑠5789& ) 

 
[esn] Number of participants included in analysis.  
[essmg] Effect size value – standardized mean gain. 

 

𝑑∆ =	
𝑋);& − 𝑋);(

𝑠,2<< 52(1 − 𝑟)⁄
 

 



 

62 

 

Note. You must make sure that the sign of the effect size matches the 
way we think about direction, meaning that a positive effect size 
indicates that the posttest had better scores than the pretest and a 
negative effect size indicates that a pretest had better scores. 
 
Effect sizes can range anywhere from around –3 to +3. However, you 
will most commonly see effect sizes in the –1 to +1 range. 

[esse] Standard error of the effect size.  
 

𝑆𝐸,∆ =	6
2(1 − 𝑟)

𝑛 +
𝑑&

2𝑛 

 
[esprob] Any problems coding this effect size? 
[notes] Any additional notes regarding the effect size. 
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APPENDIX B 

RISK OF BIAS CODING CRITERIA 

Variable Criteria 
Attrition at final timepoint Low: 0-19% 

High: >20% 
Unclear: not reported 

Trainer adherence rating Low: >90% of trainings to fidelity 
High: <89% of trainings to fidelity 
Unclear: not reported 

Training evidence rating Low: standardized training  
High: researcher-developed training 
Unclear: not reported 

Trainer qualifications Low: Experienced/certified 
High: No training requirements 
Unclear: not reported 

Study design Low: RCT, QED 
High: Pre-experimental 
Unclear: not reported 

Data collection method Low: Assessment, observations 
High: Self-report surveys 

Sponsor relationship Low: No relationship 
High: Relationship 
Unclear: not reported 

 
Note. Attrition cutoff points based on rationale from Schulz and Grimes (2002). 
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APPENDIX C 

TABLE OF SUPPLEMENTARY REPORTS 

 
Main report Supplementary report 
Jacobson et al., 2012 Osteen et al., 2018 
Lancaster et al., 2014 Quinnett & Baker, 2009 
Rallis, 2016 Rallis et al., 2018 
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APPENDIX D 

TABLE OF INCLUDED STUDIES 

Author(s) (year), 
country 

Study design 
Longest 
follow-up 
Gatekeeper 
training arm 
sample size (n) 

Name of intervention 
Length of intervention 
Implementation setting 
Cultural responsiveness 

Outcome measure 
Effect size (Standardized mean gain), [95% CI] 

Behavioral Intention Intervention Behavior 

Pre-Post Pre-Short 
Follow-Up 

Pre-Short 
Follow-up 

Pre-Long 
Follow-Up 

Adams et al., (2018), 
USA 

Pre-
experimental 
9-months 
182 

QPR 
Not reported 
School/university 
No cultural responsiveness 

0.96, [0.79, 
1.14]  

0.49, [0.25, 
0.74] 

  

Aldrich et al., 
(2018), USA 

Pre-
experimental 
Post-training 
108 

QPR 
1 hour 
School/university 
No cultural responsiveness 

1.40, [1.16, 
1.64] 

   

Armstrong et al., 
(2020), Australia 

QED 
4-months 
192 

Talking about suicide 
5 hours 
Community setting 
Designed to be culturally 
appropriate for Aboriginal 
and Torres Strait Islander 
communities and non-
Indigenous individuals 
working with these 
communities 

0.95, [0.78, 
1.12] 

0.51, [0.29, 
0.73] 

  



 

66 

 

Author(s) (year), 
country 

Study design 
Longest 
follow-up 
Gatekeeper 
training arm 
sample size (n) 

Name of intervention 
Length of intervention 
Implementation setting 
Cultural responsiveness 

Outcome measure 
Effect size (Standardized mean gain), [95% CI] 

Behavioral Intention Intervention Behavior 

Pre-Post Pre-Short 
Follow-Up 

Pre-Short 
Follow-up 

Pre-Long 
Follow-Up 

Bell, (2015), USA Pre-
experimental 
3-months 
413 

QPR 
1.5 hours 
School/university 
No cultural responsiveness 

1.04, [0.92, 
1.17] 

0.77, [0.66, 
0.88] 

  

Bockhoff et al., 
(2022), Germany 

QED 
3-months 
45 

No name 
12 hours 
School/university 
No cultural responsiveness 

1.29, [0.63, 
1.95]  

1.18, [0.54, 
1.81] 

  

Burket, (2017), USA RCT 
Post-training 
27 

We are the Safety Net 
1.5 hours 
School/university 
No cultural responsiveness 

0.03, [-0.34, 
0.42] 

   

Capp et al., (2001), 
Australia 

Pre-
experimental 
Post-training 
44 

No name 
8 hours 
Community setting 
Developed by and for the 
Aboriginal community; 
workshops tailored to the 
needs of each workforce  

0.22, [-0.51, 
0.08] 
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Author(s) (year), 
country 

Study design 
Longest 
follow-up 
Gatekeeper 
training arm 
sample size (n) 

Name of intervention 
Length of intervention 
Implementation setting 
Cultural responsiveness 

Outcome measure 
Effect size (Standardized mean gain), [95% CI] 

Behavioral Intention Intervention Behavior 

Pre-Post Pre-Short 
Follow-Up 

Pre-Short 
Follow-up 

Pre-Long 
Follow-Up 

Cerel et al., (2012), 
USA 

Pre-
experimental 
Post-training 
3,958 

QPR 
0.5-3+ hours 
Community setting 
No cultural responsiveness 

0.91, [0.87, 
0.94] 

   

Clark et al., (2010), 
USA 

Pre-
experimental 
Post-training 
365 

Samaritans of NY Training 
programme 
3 hours 
Community setting 
No cultural responsiveness 

0.31, [0.21, 
0.42] 

   

Coleman & Del 
Quest, (2015), USA 

QED 
6-months 
126 

QPR / ASIST / 
RESPONSE 
Not reported 
Community setting, 
School/university 
No cultural responsiveness 

 
 QPR:  

0.36, [0.01, 
0.72] 
 
RESPONSE: 
0.27, [0.06, 
0.49] 
 
ASIST: 
0.84, 0.39, 
1.28] 
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Author(s) (year), 
country 

Study design 
Longest 
follow-up 
Gatekeeper 
training arm 
sample size (n) 

Name of intervention 
Length of intervention 
Implementation setting 
Cultural responsiveness 

Outcome measure 
Effect size (Standardized mean gain), [95% CI] 

Behavioral Intention Intervention Behavior 

Pre-Post Pre-Short 
Follow-Up 

Pre-Short 
Follow-up 

Pre-Long 
Follow-Up 

Davidson & Range, 
(1999), USA 

Pre-
experimental 
Post-training 
75 

No name 
1 hour 
School/university 
No cultural responsiveness 

N/A    

Diamond et al., 
(2021), USA 

QED 
2-months 
1,030 

More Than Sad 
2 hours 
School/university 
No cultural responsiveness 

0.64, [0.57, 
0.70] 

0.52, [0.45, 
0.58] 

  

Duong-Killer, 
(2015), USA 

Pre-
experimental 
Post-training 
734 

QPR 
1-1.5 hours 
School/university 
No cultural responsiveness 

1.15, [1.04, 
1.27] 

   

Ewell Foster et al., 
(2017), USA 

Pre-
experimental 
6-9 months 
435 

ASIST 
16 hours 
Community setting 
No cultural responsiveness 

 
  0.20, [0.11, 

0.29] 

Goldstein, (2017), 
USA 

Pre-
experimental 
6-weeks 
16 

QPR 
2 hours 
School/university 
No cultural responsiveness 

N/A N/A   



 

69 

 

Author(s) (year), 
country 

Study design 
Longest 
follow-up 
Gatekeeper 
training arm 
sample size (n) 

Name of intervention 
Length of intervention 
Implementation setting 
Cultural responsiveness 

Outcome measure 
Effect size (Standardized mean gain), [95% CI] 

Behavioral Intention Intervention Behavior 

Pre-Post Pre-Short 
Follow-Up 

Pre-Short 
Follow-up 

Pre-Long 
Follow-Up 

Hangartner et al., 
(2019), USA 

Pre-
experimental 
3-months 
2,389 

QPR 
2 hours 
Social services/Non-profit 
No cultural responsiveness 

 
 N/A  

 

Hjelvik et al., 
(2022), USA 

Pre-
experimental 
Post-training 
273 

No name 
1.75 hours 
School/university 
Curriculum was modified 
to be more relevant and 
applicable to a medical 
student audience 

 N/A      

Indelicato et al., 
(2011), USA 

Pre-
experimental 
3-months 
917 

QPR 
Not reported 
School/university 
No cultural responsiveness 

N/A N/A   

Jacobson et al., 
(2012) / Osteen, 
(2018), USA 

RCT 
6-months 
34 

QPR 
1.5 hours 
School/university 
No cultural responsiveness 

  0.45, [0.09, 
0.80] 
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Author(s) (year), 
country 

Study design 
Longest 
follow-up 
Gatekeeper 
training arm 
sample size (n) 

Name of intervention 
Length of intervention 
Implementation setting 
Cultural responsiveness 

Outcome measure 
Effect size (Standardized mean gain), [95% CI] 

Behavioral Intention Intervention Behavior 

Pre-Post Pre-Short 
Follow-Up 

Pre-Short 
Follow-up 

Pre-Long 
Follow-Up 

Kahsay et al., 
(2020), USA 

Pre-
experimental 
6-months 
248 

SafeTalk 
4 hours 
Government agency 
No cultural responsiveness 

  0.60, [0.40, 
0.79] 

 

Kaplan Research 
Associates, (2018), 
Canada 

Pre-
experimental 
Post-training 
638 

SafeTalk 
4 hours 
School/university 
No cultural responsive ness 

N/A    

Lancaster et al., 
(2014) / Quinnett & 
Baker, (2009), 
Australia & USA 

QED 
6-months 
1,056 

QPR 
Not reported 
Social services/Non-profit, 
Community setting 
No cultural responsiveness 

Online: 
0.72, [0.51, 
0.93] 
 
Face-to-Face: 
0.76, [0.69, 
0.84] 

Online: 
0.75, [0.44, 
1.06] 
 
Face-to-Face: 
0.70, [0.55, 
0.86] 

Online:  
0.20, [-0.01, 
0.41] 
 
Face-to-Face: 
0.12, [0.01, 
0.23]  

 

Lapidos et al., 
(2021), USA 

Pre-
experimental 
Post-training 
40 

No name 
1 hour 
Community setting 
No cultural responsiveness 

0.87, [0.50, 
1.24] 

   



 

71 

 

Author(s) (year), 
country 

Study design 
Longest 
follow-up 
Gatekeeper 
training arm 
sample size (n) 

Name of intervention 
Length of intervention 
Implementation setting 
Cultural responsiveness 

Outcome measure 
Effect size (Standardized mean gain), [95% CI] 

Behavioral Intention Intervention Behavior 

Pre-Post Pre-Short 
Follow-Up 

Pre-Short 
Follow-up 

Pre-Long 
Follow-Up 

Mitchell et al., 
(2013), USA 

Pre-
experimental 
3-6 months 
911 

QPR 
1.5 hours 
School/university 
No cultural responsiveness 

N/A N/A   

Muehlenkamp & 
Quinn-Lee, (2021), 
USA 

Pre-
experimental 
3-months 
1,345 

LifeSavers Program 
0.75 hours 
School/university 
No cultural responsiveness 

1.71, [1.62, 
1.79]  

1.16, [1.03, 
1.29] 

  

Orovecz, (2020), 
USA 

Pre-
experimental 
2-4 months 
517 

UW-Madison suicide 
prevention trainings 
1-3 hours 
School/university 
No cultural responsiveness 

0.42, [0.31, 
0.53]  

0.34, [0.41, 
0.98] 

  

Osteen et al., (2018), 
USA 

Pre-
experimental 
6-months 
42 

YDS: Let's Talk 
3-4 hours 
Government agency 
No cultural responsiveness 

   0.23, [-0.32, 
0.78] 

 

Osteen et al., (2021), 
USA 

Pre-
experimental 
3-months 
95 

QPR for Law Enforcement 
5.5-6.5 hours 
Government agency 
No cultural responsiveness 

 
 N/A  
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Author(s) (year), 
country 

Study design 
Longest 
follow-up 
Gatekeeper 
training arm 
sample size (n) 

Name of intervention 
Length of intervention 
Implementation setting 
Cultural responsiveness 

Outcome measure 
Effect size (Standardized mean gain), [95% CI] 

Behavioral Intention Intervention Behavior 

Pre-Post Pre-Short 
Follow-Up 

Pre-Short 
Follow-up 

Pre-Long 
Follow-Up 

Pullen et al., (2016), 
USA 

Pre-
experimental 
Post-training 
147 

QPR 
1-1.5 hours 
School/university 
No cultural responsiveness 

N/A    

Pullen et al., (2017), 
USA 

Pre-
experimental 
Post-training 
894 

QPR 
1.5 hours 
Community setting 
No cultural responsiveness 

N/A    

Rallis, (2016) / 
Rallis et al., (2018), 
USA 

Pre-
experimental 
3-months 
231 

No name 
1 hour 
School/university 
No cultural responsiveness 

 
 0.24, [0.05, 

0.43] 
 

Ramsey-Wilson, 
(2021), USA 

Pre-
experimental 
Post-training 
60 

QPR / SafeTalk 
Not reported 
School/university 
No cultural responsiveness 

1.00, [0.69, 
1.31] 

   

Rice, (2016), USA Pre-
experimental 
Post-training 
568 

QPR 
1 hour 
School/university 
No cultural responsiveness 

1.67, [1.54, 
1.79] 
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Author(s) (year), 
country 

Study design 
Longest 
follow-up 
Gatekeeper 
training arm 
sample size (n) 

Name of intervention 
Length of intervention 
Implementation setting 
Cultural responsiveness 

Outcome measure 
Effect size (Standardized mean gain), [95% CI] 

Behavioral Intention Intervention Behavior 

Pre-Post Pre-Short 
Follow-Up 

Pre-Short 
Follow-up 

Pre-Long 
Follow-Up 

Samuolis et al., 
(2020), USA 

Pre-
experimental 
Post-training 
161 

QPR 
Not reported 
School/university 
No cultural responsiveness  

1.24, [1.03, 
1.44] 

   

Teo et al., (2016), 
USA 

QED 
Post-training 
67 

No name 
2 hours 
Community setting 
Training targeted Japanese 
American individuals; 
provided materials in 
English and Japanese 

0.69, [0.42, 
0.96] 

   

Terpstra et al., 
(2018), Netherlands 

Pre-
experimental 
6-weeks 
502 

No name 
4 hours 
Community setting 
No cultural responsiveness 

 
 N/A  

Tompkins & Witt, 
(2009), USA 

QED 
5-months 
122 

QPR 
1 hour 
School/university 
No cultural responsiveness 

 
0.70, [0.41, 
0.98] 

0.36, [0.09, 
0.62] 
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Author(s) (year), 
country 

Study design 
Longest 
follow-up 
Gatekeeper 
training arm 
sample size (n) 

Name of intervention 
Length of intervention 
Implementation setting 
Cultural responsiveness 

Outcome measure 
Effect size (Standardized mean gain), [95% CI] 

Behavioral Intention Intervention Behavior 

Pre-Post Pre-Short 
Follow-Up 

Pre-Short 
Follow-up 

Pre-Long 
Follow-Up 

Tompkins et al., 
(2009), USA 

QED 
3-months 
78 

QPR 
2 hours 
School/university 
No cultural responsiveness 

1.53, [1.20, 
1.86]  

1.72, [1.00, 
2.45] 

  

Tsong et al., (2019), 
USA 

Pre-
experimental 
Post-training 
477 

QPR 
1.5 hours 
School/university 
No cultural responsiveness 

1.09, [0.98, 
1.21] 

   

Walsh et al., (2013), 
USA 

Pre-
experimental 
Post-training 
287 

No name 
1.5 hours 
School/university 
No cultural responsiveness 

0.64, [0.48, 
0.80] 

   

Wood et al., (2022), 
USA 

Pre-
experimental 
Post-training 
1,445 

QPR 
Not reported 
Community setting 
No cultural responsiveness 

Educational 
setting: 
2.28, [2.15, 
2.42] 
 
Religious 
setting: 
2.23, [2.09, 
2.37] 
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Author(s) (year), 
country 

Study design 
Longest 
follow-up 
Gatekeeper 
training arm 
sample size (n) 

Name of intervention 
Length of intervention 
Implementation setting 
Cultural responsiveness 

Outcome measure 
Effect size (Standardized mean gain), [95% CI] 

Behavioral Intention Intervention Behavior 

Pre-Post Pre-Short 
Follow-Up 

Pre-Short 
Follow-up 

Pre-Long 
Follow-Up 

Wyman et al., 
(2008), USA 

RCT 
1-year 
166 

QPR 
1.5 hours 
School/university 
No cultural responsiveness 

   0.30, [0.13, 
0.47] 

Zinzow et al., 
(2020), USA 

Pre-
experimental 
3-months 
542 

No name 
1.5 hours 
School/university 
No cultural responsiveness 

1.31, [1.21, 
1.40]  

1.21, [1.01, 
1.42] 

  

Notes. RCT = randomized controlled trial. QED = Quasi-experimental design. N/A indicates the study either could not provide 

appropriate data to code an effect size or the variable was not measured in a manner that was comparable across studies. Cells left 

blank indicate that variable was not measured. 
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APPENDIX E 

RISK OF BIAS TABLE 
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Adams et al., 2018 H U L U H H U 
Aldrich et al., 2018 H U L U H H L 
Armstrong et al., 2020 H U H L L H L 
Bell, 2015 L U L L H H L 
Bockhoff et al., 2022 U U H L L H L 
Burket, 2017 H U H U L H L 
Capp et al., 2001 U U H U H H L 
Cerel et al., 2012 U U L L H H L 
Clark et al., 2010 L U H U H H L 
Coleman & Del Quest, 2015 U U L U L H U 
Davidson & Range, 1999 U U U U H H U 
Diamond et al., 2021 H U L U L H H 
Duong-Killer, 2015 U U L U H H U 
Ewell Foster et al., 2017 H U L L H H L 
Goldstein, 2017 H U L U H H U 
Hangartner et al., 2019 H L L L H H L 
Hjelvik et al., 2022 L U H U H H U 
Indelicato et al., 2011 H U L L H H U 
Jacobson et al., 2012 L U L L L H L 
Kahsay et al., 2020 H U L L H H U 
Kaplan, G., 2018 H U L L H H U 
Lancaster et al., 2014 H U L U L H L 
Lapidos et al., 2021 L U H U H H L 
Mitchell et al., 2013 H U L L H H L 
Muehlenkamp & Quinn-Lee, 
2021 H U H L H H L 

Orovecz, 2020 H U H U H H U 
Osteen et al., 2018 H U H U H H U 
Osteen et al., 2021 H U L U H H U 
Pullen et al., 2016 U U L U H H L 
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Pullen et al., 2017 L U L U H H U 
Rallis, 2017 H U H L H H L 
Ramsey-Wilson, 2021 U U L U H H U 
Rice, 2016 U U L U H H U 
Samuolis et al., 2020 U U L L H H L 
Teo et al., 2016 U U H U L H L 
Terpstra et al., 2018 H U H L H H U 
Tompkins & Witt, 2009 H U L L L H L 
Tompkins et al., 2010 H U L L L H U 
Tsong et al., 2019 L U L L H H L 
Walsh et al., 2013 L U H U H H L 
Wood et al., 2022 U U L U H H L 
Wyman et al., 2008 H H L L L H L 
Zinzow et al., 2020 H U H L H H L 

Notes. H = High risk, L = Low risk, U = Unclear risk
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APPENDIX F 

ADDITIONAL PUBLICATION/SMALL STUDY BIAS FIGURES 

Figure F1 

Trim and fill funnel plot for pre-post training behavioral intention analysis 

 Figure F2  

Cumulative meta-analysis for pre-post training behavioral intention analysis  
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 Figure F3 

Trim and fill funnel plot for pre-training to short-term follow-up behavioral intention 

analysis 

Figure F4  

Cumulative meta-analysis for pre-training to short-term follow-up behavioral intention 

analysis 
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Figure F5 

Trim and fill funnel plot for pre-training to short-term follow-up intervention behavior 

analysis  

 Figure F6  

Cumulative meta-analysis for pre-training to short-term follow-up intervention behavior 

analysis  
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APPENDIX G 

SENSITIVITY ANALYSES 

Table G1 

Forest plot for pre-post training behavioral intention analysis with .1 pre-post 

correlation  
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Table G2 

Forest plot for pre-post training behavioral intention analysis with .9 pre-post 

correlation 
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