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Abstract 

Background Implementation strategies can be a vital leveraging point for enhancing the implementation and dis-
semination of evidence-based suicide prevention interventions and programming. However, much remains unknown 
about which implementation strategies are commonly used and effective for supporting suicide prevention efforts.

Methods In light of the limited available literature, a scoping review was conducted to evaluate implementation 
strategies present in current suicide prevention studies. We identified studies that were published between 2013 
and 2022 that focused on suicide prevention and incorporated at least one implementation strategy. Studies were 
coded by two independent coders who showed strong inter-rater reliability. Data were synthesized using descriptive 
statistics and a narrative synthesis of findings.

Results Overall, we found that studies most commonly utilized strategies related to iterative evaluation, training, 
and education. The majority of studies did not include direct measurement of suicide behavior outcomes, and there 
were few studies that directly tested implementation strategy effectiveness.

Conclusion Implementation science strategies remain an important component for improving suicide prevention 
and intervention implementation. Future research should consider the incorporation of more type 3 hybrid designs 
as well as increased systematic documentation of implementation strategies.
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Contributions to the literature

• Implementation science strategies are an important 
aspect of supporting the dissemination and implementa-
tion of suicide prevention interventions/programming.

• There have been limited comprehensive literature 
reviews characterizing implementation strategies in 
suicide prevention.

• Several implementation strategies were seen as more 
common (training and education, iterative evaluation), 
but there were notable gaps for those involving finan-
cial and provider support (e.g., cost sharing, financial 
incentives).

• Future research should consider clearer documentation 
of implementation strategies, more regular measure-
ment of suicide behavior outcomes (e.g., within type 1 
and type 2 hybrid studies), and direct testing of imple-
mentation strategies to inform the broader suicide pre-
vention field.

Background
Suicide remains a leading cause of death worldwide [1]. 
Although suicide rates have decreased in certain regions 
of the world, rates within the USA have remained elevated 
over the past 20  years and have continued to rise across 
demographic groups [1]. The Socioecological Model of Sui-
cide Prevention posits that suicide risk is multi-factorial and 
impacted by factors ranging from the individual level (e.g., 
mental health symptoms, financial challenges) through to 
the societal level (e.g., health policy, stigma) [2]. Accord-
ingly, suicide prevention and intervention programming 
has been developed to address risk across these levels. For 
example, one such multicomponent intervention approach 
with demonstrated effectiveness was developed through the 
Garrett Lee Smith Memorial Act program funded by the 
Substance Abuse and Mental Health Services Administra-
tion [3]. This program supports multi-component state and 
tribal suicide prevention initiatives to address not only those 
with known risk but also increase the capacity of systems to 
identify and support those at risk [3]. Unsurprisingly, multi-
component prevention programs carry an inherent level of 
complexity requiring multiple strategies for implementation 
support. Indeed, research shows this program is effective in 
decreasing suicide deaths over multiple years with increased 
effectiveness with more years of active implementation sup-
port, highlighting the importance of implementation strate-
gies for suicide prevention efforts [4].

Systematic reviews have identified several promising 
interventions for decreasing suicide attempts and deaths 
[5–7]. However, there remains limited adoption of these 
interventions as well as significant variability in effec-
tiveness, which may be secondary to implementation 

challenges. A recent review identifies several imple-
mentation barriers that impact suicide prevention pro-
gramming, including but not limited to high levels of 
complexity and cost as well as insufficient tailoring to 
patient needs [8]. It is, however, unknown which imple-
mentation strategies may be most helpful for addressing 
these needs to enhance the reach and effectiveness of 
promising suicide prevention programming.

In light of the need to better understand the types of 
implementation strategies that may enhance suicide pre-
vention efforts, a recent systematic review attempted to 
describe implementation strategies used in complex inter-
ventions and determined use of such strategies was incon-
sistent [9]. However, this review focused only on complex 
suicide prevention interventions (i.e., those which had more 
than two components operating at different levels of inter-
vention [e.g., individual, community]) and excluded studies 
focused on implementing only one intervention compo-
nent (e.g., only suicide screening or suicide safety plan-
ning). However, single-component studies are common 
among quality improvement and implementation research 
projects. Its limited scope may have underrepresented the 
breadth of suicide prevention programming. The current 
scoping review expands upon this work by exploring cur-
rent implementation strategies used across a broader range 
of suicide prevention interventions and programs.

Methods
Approach
The protocol for this scoping review was prospectively 
published online on PROSPERO (< de-identified >). A 
completed Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses extension for Scoping Reviews 
(PRISMA-ScR) Checklist for this manuscript is available 
in Additional file 1. The research questions for this review 
were (1) what are the current implementation strategies 
being used for promoting suicide prevention programming 
as described in the literature (see “Eligibility criteria” section 
for further information)?; (2) how effective are these imple-
mentation strategies for promoting the use of suicide pre-
vention programming?; and (3) What organizational factors 
may moderate the effectiveness of these implementation 
strategies? We were unable to evaluate research questions 2 
and 3 due to a low volume of eligible studies and underre-
porting of necessary information (e.g., explicit descriptions 
of barriers and facilitators, site- and setting-specific infor-
mation; issues identified in previous literature and discussed 
below) [9–11]. Additional protocol modifications, described 
below where applicable, included conducting two additional 
literature searches, suspending the USA-only eligibility 
criterion, implementing collaborative full-text screening, 
and electing to explore the studies’ usage of best practices 
instead of conducting a standardized quality assessment. 
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We made these modifications to increase the inclusivity of 
our sample and to address challenges with the limited infor-
mation present in both abstracts and full-text manuscripts.

Searches
The search strategy (see Additional file 1) was developed 
in collaboration with a health sciences education and 
research librarian following an initial review of relevant 
articles (e.g., [12]). The strategy was designed to cover a 
broad range of topics related to suicide prevention imple-
mentation research (e.g., program development, quality 
improvement). Articles were obtained by searching Pub-
Med, Scopus, PsycInfo, and the EBSCO Psychology and 
Behavioral Sciences Collection. The search was initially 
conducted in October 2019. Two additional searches 
were conducted in June 2021 and October 2022 due to a 
low volume of eligible articles from the first search.

Eligibility criteria
To be included in the review, articles were required to 
have been published between January 1, 2013, and Octo-
ber 25, 2022 (date of the final search), be written in Eng-
lish, describe the implementation of a suicide prevention 
or intervention program (i.e., not a theory or concept 
paper), and describe the use of at least one implementa-
tion strategy as defined by the Consolidated Framework 
for Implementation Research (CFIR) [13]. Randomized 
controlled trials that focused only on establishing the 
initial effectiveness of an intervention (and not its imple-
mentation), clinical case studies, editorials, opinion 
pieces, newspaper articles, and other forms of popular 
media were excluded. During the first round of screen-
ing, reviewers decided to include studies conducted out-
side of the USA due to the low number of eligible studies.

Study selection
After the removal of duplicates, two reviewers collabora-
tively screened the full texts of all articles for inclusion in 
the review. Full-text screening was used due to the lim-
ited ability to identify the use of implementation strate-
gies from titles, abstracts, and keywords. As the use of at 
least one implementation strategy was required for inclu-
sion, full-text screening was conducted collaboratively to 
prevent false negatives. Incongruence between reviewers 
was resolved by joint consensus.

Data extraction and synthesis
The following study characteristics were initially extracted: 
author(s), publication year, population(s), intervention/
program type, and intervention and implementation 
outcome(s) assessed. Data extraction was carried out pri-
marily by one reviewer (BR) and checked for accuracy by 
the other (JC). Following the coding of two training studies 

[14, 15] to establish initial reliability, both reviewers coded 
implementation strategies from each article independently 
using a spreadsheet tool. A round of coding was conducted 
after each of the three literature searches. Discrepancies 
were resolved by joint consensus. Subsequently, reviewers 
collaboratively explored adherence to study conduct and 
reporting best practices based on the extant literature (e.g., 
clarity of implementation activities, assessment of imple-
mentation strategy fidelity) [11]. This protocol modifica-
tion was utilized in lieu of planned quality assessment tools 
[16] to better fit the included studies and the implementa-
tion science context as well as the limited information avail-
able within included studies (e.g., many quality assessment 
domains could not be coded due to lack of information). 
The hybrid effectiveness-implementation study type was 
also determined via joint consensus at this stage based on 
standardized definitions from the literature [17, 18].

During implementation strategy coding, singular imple-
mentation activities that involved more than one implemen-
tation strategy were allowed to count toward all applicable 
strategies. CFIR implementation strategy definitions were 
often more granular than common narrative descriptions 
of study activities. For example, it was uncommon for any 
study to develop educational materials without distribut-
ing them. Utilizing this approach, we also sought to avoid 
underrepresenting strategies that commonly co-occur.

To facilitate data synthesis, reporting, and interpreta-
tion, implementation strategies were clustered based on 
prior publications from the Expert Recommendations for 
Implementing Change (ERIC) study [19, 20] (see Table 1). 
Clusters ranged in size from containing 3 to 17 total 
strategies. Revised cluster assignments (e.g., unassigned 
strategies, a new cluster focused on messaging-based 
strategies) were developed based on joint consensus.

Results
Following initial deduplication, full texts of 174 articles 
were screened. Thirty-two studies were included in the 
review following full-text screening [12, 14, 15, 21–49]. 
The most common reason for exclusion was the absence 
of any reported implementation activities (e.g., no inter-
vention implemented; see Fig.  1). Study characteristics 
are provided in Table 2. Most studies were conducted in 
the USA (n = 26) and were single-site (i.e., implementa-
tion took place in a single organizational unit, such as one 
clinic; n = 23). Multi-site studies ranged from 3 to 65 sites. 
Half (n = 16) of the included studies described the imple-
mentation of suicide risk screening and/or risk identifica-
tion, such as in settings that did not previously have such 
protocols. Half of the included studies utilized a hybrid 
effectiveness-implementation design, testing both an 
intervention’s effectiveness and its implementation with at 
least one implementation strategy [17, 18]. Of those, most 
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(n = 9) were coded as type 1 hybrid effectiveness-imple-
mentation studies (i.e., focused mostly on an intervention’s 
effectiveness while also exploring its implementation). 
There were five type 2 studies (focused roughly equally on 
implementation and effectiveness) and two type 3 studies 
(focused mostly on formally testing implementation strat-
egies while also exploring effectiveness).

Intervention and implementation outcomes were not 
regularly distinguished by authors among the included 
studies. Some outcomes appeared to serve both roles 
depending on an intervention’s scope. For example, if train-
ing is being conducted to screen for suicide risk, training 
is the implementation strategy, screening is the clinical 
intervention, and the screening rate can be considered an 
implementation outcome (e.g., provider adoption) as well 
as a secondary intervention outcome (with patient-level 
suicidality the primary outcome). As such, outcomes were 
categorized as either intervention or implementation out-
comes based on content domains to avoid misrepresenting 
how outcomes were used by the authors in practice.

General organizational factors outcomes (e.g., inter-
vention adoption, costs, fidelity, leadership support) 
were most common (n = 21), followed by education- 
and training-related outcomes (e.g., knowledge, aware-
ness, attitudes; n = 19). Studies also commonly reported 
effectiveness outcomes such as risk identification out-
comes (e.g., screening rates; n = 17) and follow-up care 
outcomes (e.g., referral rates, appointments, psychiatric 
medication usage; n = 15). The least commonly meas-
ured were outcomes related to suicidal behavior (e.g., sui-
cide attempts, deaths; n = 7) and feedback from patients 
(n = 4). Three studies provided narrative reflections on 
implementation processes without structured quantita-
tive or qualitative measurement of outcomes.

Most articles adhered to at least some study conduct 
and reporting best practices described in the extant lit-
erature [11]. For example, most studies included some 
definition of their implementation outcomes (e.g., a new 
definition or some reference to the extant literature) 
and included at least some quantitative or qualitative 

Table 1 CFIR implementation strategy clusters and implementation strategies

Clusters were adapted from Waltz et al. [19] and Perry et al. [20]. Strategy-wise cluster assignment data are available in Additional file 2

Cluster Implementation strategies

Adapt and tailor to context Change service sites, promote adaptability, tailor strategies, use data experts, use data warehousing techniques

Use evaluative and iterative strategies Assess for readiness and identify barriers and facilitators, audit and provide feedback, conduct cyclical small 
tests of change, conduct local consensus discussions, conduct local needs assessment, develop a formal 
implementation blueprint, develop and implement tools for quality monitoring, develop and organize quality 
monitoring system, identify early adopters, model and stimulate change, purposefully reexamine the imple-
mentation, stage implementation scale up

Utilize financial strategies Access new funding, alter incentive/allowance structures, alter patient/consumer fees, develop disincentives, 
fund and contract for the clinical innovation, make billing easier, place innovation on fee for service lists/formu-
laries, use capitated payments, use other payment schemes

Change infrastructure Assess and redesign workflow, change accreditation or membership requirements, change liability laws, 
change physical structure and equipment, change record systems, change service sites, create new clinical 
teams, create or change credentialing and/or licensure standards, facilitate relay of clinical data to providers, 
mandate change, revise professional roles

Provide interactive assistance Centralize technical assistance, implementation facilitation, provide local technical assistance

Develop stakeholder interrelationships Build a coalition, capture and share local knowledge, create a learning collaborative, create online learning 
communities, develop academic partnerships, engage community resources, identify and prepare champions, 
inform local opinion leaders, involve executive boards, obtain formal commitments, organize clinician imple-
mentation team meetings, promote network weaving, recruit, designate, and train for leadership, use advisory 
boards and workgroups, use an implementation advisor, visit other sites, work with educational institutions

Support clinicians Develop resource-sharing agreements, facilitate relay of clinical data to providers, remind clinicians

Engage consumers Increase demand, intervene with patients/consumers to enhance uptake and adherence, involve patients/
consumers and family members, prepare patients/consumers to be active participants, start a dissemination 
organization, use mass media

Train and educate stakeholders Conduct educational meetings, conduct educational outreach visits, conduct ongoing training, create 
a learning collaborative, create online learning communities, develop an implementation glossary, develop 
educational materials, distribute educational materials, engage community resources, increase demand, make 
training dynamic, provide clinical supervision, provide ongoing consultation, shadow other experts, start a dis-
semination organization, use mass media, use train-the-trainer strategies

Messaging Capture and share local knowledge, develop an implementation glossary, develop educational materials, dis-
tribute educational materials, facilitate relay of clinical data to providers, increase demand, inform local opinion 
leaders, intervene with patients/consumers to enhance uptake and adherence, involve patients/consumers 
and family members, prepare patients/consumers to be active participants, start a dissemination organization, 
use mass media
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measurement of their outcomes with clear specification 
of data sources (e.g., clinician feedback, electronic health 
record integration).

Several gaps were identified in the reporting of imple-
mentation activities. For example, several studies did not 
include clear implementation processes and data collection 
timelines (i.e., detailed enough to discern the order of events 
and support replication). Of the 9 multi-site studies, only 
Luci et al. [33] provided information on setting-level varia-
tions in the implementation process and disaggregated data 
by setting. Additionally, only three of the 32 included stud-
ies reported fidelity to at least one of their implementation 
strategies [24, 25, 34]. Overall, implementation strategies 

were not regularly referred to as implementation strategies 
(with or without citation of the ERIC framework) and were 
not regularly distinguished from intervention activities.

Use of implementation strategies
Percent agreement for independent implementation 
strategy coding was good (see Table 2).

Table  3 provides definitions, cluster assignments, and 
observed frequencies for all implementation strategies (i.e., 
the raw number of times each strategy was consensus-coded 
across all studies). Seventeen of the ERIC implementation 
strategies were not identified among the included studies. 
Among implementation strategies that were utilized, each 
was utilized 5.11 times on average (SD = 5.09) across studies 
suggesting studies on average employed multiple implemen-
tation strategies. ‘Purposefully reexamining the implemen-
tation’, a strategy focused on monitoring implementation 
progress to inform ongoing quality improvement, was most 
common (n = 20). Figure 2 shows the raw utilization of each 
of the individual strategies included in each cluster (i.e., 
sum of all individual strategy frequencies within a cluster). 
Strategies from the ‘train and educate stakeholders’ cluster 
(e.g., ‘conduct educational meetings’, ‘develop educational 
materials’) were utilized most often (n = 109). Relative to 
the number of strategies in each cluster (i.e., total strategy 

Fig. 1 Study selection flow diagram

Table 2 Coding percent agreements by batch of articles

a Excluding two training articles coded collaboratively [14, 15]
b Excluding one article coded collaboratively [25]

Coding round Strategy 
coding 
(%)

Round 1 (n = 14) 90.33a

Round 2 (n = 11) 87.03

Round 3 (n = 7) 84.89b

Overall (N = 32) 87.95a,b
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utilizations divided by cluster size), the evaluative and itera-
tive strategies cluster (e.g., ‘purposefully reexamine the 
implementation’, ‘conduct local needs assessment’) cluster 
was the most popular.

Figure 3 shows the count of studies that utilized at least 
one strategy from each cluster. The ‘train and educate stake-
holders’ (n = 28) and ‘use evaluative and iterative strategies’ 
(n = 28) clusters were the most broadly used by this met-
ric. Conversely, the ‘support clinicians’ (n = 6) and ‘utilize 
financial strategies’ (n = 4) clusters were used in the fewest 
studies. Reviewers identified the use of 10.63 implementa-
tion strategies per study on average (SD = 6.07; see Table 4 
for counts per study, Additional file  2). On average, stud-
ies utilized strategies from 4.97 of the 10 strategy clusters 
(SD = 1.82; see Additional file 2). These results are partially 
attributable to frequently co-occurring strategies and strat-
egies that belonged to more than one cluster, respectively. 
For example, studies that developed and evaluated a training 
described utilizing multiple implementation strategies that 
were inherent to implementing suicide prevention training 
(e.g., identifying barriers and facilitators, developing educa-
tion materials, and making training dynamic).

Discussion
Overall, our review identified several current patterns in 
the use of implementation strategies in suicide prevention 
as well as several gaps in the literature. Consistent with 
past reviews [9, 10] few manuscripts clearly delineated or 
described implementation strategies in a comprehensive 
manner (e.g., implementation details were spread across dif-
ferent sections of the paper, details were limited). On aver-
age, we captured fewer strategies than those reported by 
Rudd and colleagues who were able to identify additional 
strategies through surveying authorship teams [9]. However, 

the most common strategy clusters noted by Rudd and col-
leagues were consistent with our findings. It is possible that 
authors were unaware they were utilizing implementation 
strategies and thus could not describe them in detail. As the 
majority of papers reviewed were not published in imple-
mentation science-oriented journals, authors may have also 
limited the inclusion of detailed implementation strategy 
information to accommodate the journal audience.

The ‘train and education stakeholders’ cluster of strate-
gies and the ‘use evaluative and iterative strategies’ cluster 
were the most broadly utilized—all but four studies uti-
lized at least one strategy from this cluster (Fig. 3). Strate-
gies from this cluster (e.g., ‘conduct educational meetings’, 
‘distribute educational materials’) were the most frequently 
utilized overall (Fig.  2). Similarly, education- and train-
ing-related outcomes (e.g., knowledge, awareness, atti-
tudes), were the second most common outcome domain. 
This is unsurprising as the majority of suicide prevention 
interventions and programs focus on promoting aware-
ness and skill-building among stakeholders [6]. However, 
fewer studies utilized strategies for supporting active, sus-
tained learning (e.g., ‘provide clinical supervision’, ‘create 
an online learning collaborative’, ‘make training dynamic’). 
Additionally, 13 of the 28 studies that utilized at least one 
training or education strategy did not utilize any strate-
gies from the ‘provide interactive assistance’ cluster (e.g., 
providing ongoing support). This is of concern, as past 
research shows that increased knowledge and skills from 
suicide training initiatives are not sustained long-term, 
which may, in turn, decrease the overall effectiveness of 
suicide prevention programming over time [4, 50].

The ‘use evaluative and iterative strategies’ cluster was 
also commonly reported within our sample. This is con-
gruent with the core principles of implementation science 

Fig. 2 Total utilizations of strategies from each cluster across studies. Legend: Cluster sizes (number of strategies included in a cluster) are shown 
next to cluster names. Cluster sizes and utilization counts add to more than the total strategies and utilizations due to strategies assigned to more 
than one cluster (see Additional file 2)
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focused on understanding and adapting to organizational 
contexts to enhance the adoption and maintenance of 
evidence-based strategies [51]. The most commonly uti-
lized strategy from this cluster was to ‘purposefully reex-
amine the implementation’—a critical aspect of quality 
improvement emphasized across several relevant frame-
works and models (e.g., Plan-Do-Study-Act [52]). Inter-
estingly, ‘identification of early adopters’ was among the 
least commonly used strategies within this cluster, which 
may have been secondary to the limited number of stud-
ies with multiple sites in our sample.

The ‘support clinicians’ (e.g., resource sharing agreements 
to support clinics) and ‘utilize financial strategies’ (e.g., 
financial disincentives) clusters were also among the least 
utilized in our sample. As these strategies often require 
financial resources, it is possible they are more difficult to 
implement in light of financial challenges among health-
care systems [53]. In addition, several recent commentaries 
have raised concerns regarding the impact of the COVID-
19 pandemic on the financial resources of hospitals, which 
may further limit the ability to utilize implementation strat-
egies requiring funding [54, 55]. More popular than these 
strategies were those aimed toward making use of existing 
resources, such as those from the ‘change infrastructure’ 
cluster (e.g., ‘assess and redesign workflow’, ‘change record 
systems’) to support implementation.

Few studies reported suicide behavior outcomes. While 
several studies were only focused on implementation, 
types 1 and 2 hybrid studies remain interested in an 
intervention’s effectiveness while exploring or formally 
testing its implementation and can offer vital information 
for informing future dissemination and implementation 
[17, 18]. A broader range of suicide-related outcomes 
would better enable such studies to evaluate whether 
promising interventions remain effective in practice, a 

key advantage of hybrid study designs. Funding agencies 
may wish to encourage the incorporation of Type I hybrid 
study procedures (e.g., qualitative inquiry on barriers 
and facilitators post-implementation of interventions) 
to ensure research studies collect sufficient information 
regarding implementation processes to increase future 
adoption and uptake of findings. Additionally, past liter-
ature has highlighted tailoring to patient needs as a key 
facilitator in the implementation of suicide prevention 
interventions [8]. However, outcomes involving feedback 
from patients were the least common in our sample. Sim-
ilarly, the ‘engage consumers’ strategy cluster was among 
the least popular clusters (see Figs. 2 and 3).

Limited systematic reporting of implementation strate-
gies and their corresponding outcomes, as well as a lack 
of type 3 hybrid studies (focused on formal implemen-
tation testing), limited our ability to explore the relative 
effectiveness of individual implementation strategies for 
improving suicide prevention programming (Research 
Question 2). Our literature search only captured studies 
within a 10-year period due to a desire to report on the 
most recent research available and excluded pertinent 
studies with more systematic reporting of implementa-
tion strategies outside this time period. Additionally, 
there was an overall low volume of multi-site studies. 
Among them, information necessary to explore organi-
zational factors that could moderate the effectiveness of 
implementation strategies was mostly absent or unclear 
(e.g., specific barriers and facilitators, site-specific proce-
dures, disaggregated data; Research Question 3).

It is possible that this information, as well as the breadth 
of implementation strategies, was underreported in the 
text of the reviewed manuscripts. Similar challenges have 
been reported by other reviews focused on narrower sets 
of suicide prevention studies [9, 10]. Rudd and colleagues 

Fig. 3 Total studies utilizing at least one strategy from each cluster
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found that direct outreach to authors was required to get 
a more comprehensive understanding of implementation 
science strategies present in a given study [10]. Future 
manuscripts may wish to utilize existing reporting guide-
lines, such as the Standards for Reporting Implementation 
Studies (StaRI) checklist in combination with frameworks 
that guided this review (e.g., CFIR), to help ensure imple-
mentation strategies are appropriately documented to 
inform the broader field [56].

Conclusion
Implementation science remains an important and prom-
ising area of research for increasing sustainable adoption 
and deployment of evidence-based suicide prevention 
interventions and programming. Although we identified 
commonly used implementation science strategies and 
current gaps in the literature, our review was limited by 
the inconsistent reporting of implementation strategies 
within our sample. Future implementation science stud-
ies in suicide prevention should consider clearer, system-
atic documentation of implementation strategies utilized 
and associated outcomes to better inform the broader 
suicide prevention field. For example, journals accepting 
manuscripts on the implementation of suicide preven-
tion programming may encourage the use of a common 
lexicon of implementation science terms or provide 
explicit reporting requirements. In addition, direct test-
ing of implementation strategies through type 3 hybrid 
studies remains necessary to enhance the effectiveness of 
implementation and dissemination of suicide prevention 
programming.
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