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Abstract

Introduction

In a multiple case study design, five mental healthcare (MH) organisations in the Netherlands optimised guideline-based care
over a period of two years. Improvements focused on five pillars: detection of suicidality, the diagnostic process, treatment and
safety planning, involving next-of-kin, and adequate reporting. We evaluate the project along the Reach, Effectiveness, Adoption,
Implementation, Maintenance (RE-AIM) model on two aims: implementing the guideline and improving knowledge and self-
efficacy among MH professionals.

Methods

Client data was collected from electronic patient files (EPF) across five timepoints (total N = 288,965). Data from MH
professionals was collected from surveys pre- and post-implementation (N1 = 1,872, N2 = 874). Multilevel modelling was used for
all outcomes of interest to account for organisational differences. We also collected qualitative data as part of evaluating the
implementation success.

Results

We present the results in line with the RE-AIM framework. While potentially reaching many clinicians and patients, we found
differences in guideline adherence relating to various client and staff characteristics. We observed only slight improvements in
guideline adherence, and MH professional knowledge. At the second assessment, clinicians reported that they used the suicide
prevention guideline moderately as part of their routine work. Mental health care clinics varied in their level of guideline
adherence and preferred different implementation strategies, but all used training programmes and clinic-wide communication.

Conclusions

A first but important step has been taken in improving suicide prevention practices in mental healthcare on a national level by our
large-scale implementation strategy, and long-term vision and support would be beneficial.

Introduction

Suicide remains a significant public health problem worldwide, with an estimated 720,000 people dying by suicide each year
(World Health Organization, 2025). Apart from suicide deaths, the number of people with suicidal thoughts or who attempt
suicide is significantly higher, especially among people with mental disorders (Alqueza et al., 2023; Teismann et al., 2024). While
internationally the number of people who were in mental health care at the time of their death is around one in four, in the
Netherlands, this number is much higher at around 40% (Ministerie van Volksgezondheid, 2022; Walby et al., 2018). Mental
healthcare services are thus essential in preventing suicide deaths and suicide attempts. While suicide is a complex and
multifaceted phenomenon, the group of people who die by suicide while receiving mental health services appears to be more
homogenous than those who die without receiving mental health services on several demographic and psychological
characteristics (Tang et al., 2022). Moreover, they are easier to identify and target within the population, which allows for more
preventative opportunities. This has led to the development of many suicide prevention programmes for mental healthcare
organisations, focussing on a multitude of relevant elements such as efficient screening, evaluation, and treatment (Brodsky et
al., 2018; Mokkenstorm et al., 2018; While et al., 2012). These elements are often guided by clinical practice guidelines, which
combine the best available evidence to offer theoretical and practical guidance on how to screen, diagnose and treat suicidality
(NVVR 2025; Van Hemert et al., 2012).

Despite these programmes and guidelines mental healthcare (MH) professionals often face significant difficulties in treating
people with suicidality, due to among others lack of sufficient training, negative attitudes, and low self-efficacy (Huang et al.,
2023; Mitchell et al., 2020; Silva et al., 2016). As a result, the effect of the implementation of suicide prevention programmes on
client outcomes is often lower than expected. For instance, a suicide-related training programme increased confidence,
knowledge and guideline adherence among MH professionals, but failed to find significant improvements in clinical practice
affecting clients, with the exception of a small subgroup of clients with depression (De Beurs et al., 2016; de Groot et al., 2015).

Page 2/19



Another guideline implementation programme also found improvements in only four out of ten targets, suggesting that many
elements were not adequately adopted by organisations (Mokkenstorm et al., 2018). However, when clinical guidelines are
implemented well, this is associated with lower suicide rates in those organisations (While et al., 2012). A follow-up of this study
revealed that guideline adherence alone is not the holy grail of suicide prevention, but that organisational factors also contribute
to suicide rates (Kapur et al., 2016). In the Netherlands, a similar guideline implementation programme was launched
(SUPRANET), providing organisations with biannual feedback reports, improvement modules for teams, and exchange meetings
to promote an interorganisational community of practice (Setkowski et al., 2018). Some improvements in guideline adherence
and registration of suicide attempts were found, but the level of implementation differed significantly between organisations,
limiting the potential effect of the intervention, and the power to detect client outcomes (Setkowski et al., 2024).

A plethora of determinants for the success of implementation can be found in the literature, ranging from limited knowledge of
the guidelines to a lack of time and resources, to consistent leadership promoting the use of evidence-based practices and local
champions (Correa et al., 2020; Fischer et al., 2016). Furthermore, studies show that effective implementation programmes
contain multiple strategies at various levels (Tilson et al., 2025), but that interventions are not often tailored to these processes
(Peters et al., 2022). Even guideline developers report a lack of attention to disseminating and implementing their guidelines in
practice (Thoonsen et al., 2024). Therefore, learning from implementation models and frameworks is crucial to improve the
uptake of these suicide prevention programmes. Previous studies have shown that using implementation science theories can
lead to relevant practices for mental healthcare services, which in turn contribute to lower suicide attempt rates (Ahmedani et al.,
2025; Larkin et al., 2023; Richards et al., 2021).

For this study, we built on existing quality improvement initiatives for suicide prevention, focussing on five pillars: detection of
suicidality, the diagnostic process, treatment and safety planning, involving next-of-kin, and adequate reporting. While not directly
part of the suicide prevention programme, we also collected information on continuity of care, as this was flagged by previous
studies to be relevant to reduce suicides (Kapur et al., 2016). We based the programme on three common implementation
frameworks: the Knowledge-To-Action framework to guide the process from beginning to end, the Consolidated Framework for
Implementation Science to study barriers and facilitators, and the Reach, Effectiveness, Adoption, Implementation, Maintenance
(RE-AIM) model to study the effects of the intervention (Damschroder et al., 2022; Glasgow et al., 2019; Graham & Tetroe, 2010).
Using a multiple case study design, we evaluated the impact of the suicide prevention programme within five mental healthcare
organisations who are partaking in the SUPRANET initiative (van Eijk et al., 2025). The programme had several overarching aims.
In this manuscript, we focus on two closely related objectives: (1) implementing the clinical guideline through various
implementation strategies and (2) improving the knowledge and self-efficacy of mental health professionals. Specifically, we
evaluate the implementation process and its impact on both the quality of care and professionals' knowledge and self-efficacy.
Findings related to context-specific barriers and facilitators will be reported separately. We hypothesised that guideline
adherence would be higher at the end of the study period (two years) compared to baseline. For the second aim, we also
hypothesised that knowledge and self-efficacy would be higher after the programme compared to baseline. In general, the results
are described along the domains of the RE-AIM framework, covering the questions that were set in the protocol (van Eijk et al.,
2025).

Methods

The study protocol has been described in detail in a previous publication (van Eijk et al., 2025). Here, we summarise the methods
used for the evaluation of the two primary objectives.

Design and procedure

The implementation project focussed on improving the uptake of the suicide prevention guideline in large Dutch mental
healthcare organisations (MHO) over a period of two years. Together, these MHOs treat over 60,000 clients yearly and account
for approximately 15% of suicides within mental healthcare. For each participating MHO, we conducted a baseline assessment
assessing the quality of care in the electronic patient files (EPF, see ‘outcomes’ below). Next, EPF indicators were collected
biyearly, resulting in five separate time points of data collection. Due to legislative hurdles, we were only able to collect EPF data
from four of the five participating MHOs within the study period. In addition, for each MHO, we sent out a survey to the MH
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professionals assessing various individual and organisational factors related to suicide prevention. The survey was repeated at
the end of the project to estimate changes in knowledge, self-efficacy, and adherence after participation. Local implementation
efforts were supported by the project team and included personalised implementation plans and monthly meetings with all
MHOs to foster interorganisational collaboration and knowledge exchange. Project leads within participating MHOs self-reported
implementation progress at two time points (one year and two years) and discussed this with the project team.

Setting and participants

In total, five MHOs geographically distributed across urban and rural regions of the Netherlands took part in the study. All MHOs
offer a multitude of care services, from outpatient to long-term residential care and everything in between. The total number of
clients for which EPF data was available varied slightly between time points (T0O = 55,404, T1 = 53,027, T2 = 58,410, T3 = 60,120,
T4 =62,004). N = 1,872 MHO professionals with direct patient contact took part in the survey pre-implementation (T1),
representing an estimated 10% of all eligible professionals. N = 874 took part in the survey at the end (T2). The surveys were
conducted cross-sectionally.

Outcomes

Quality of care

At the client level, we operationalised quality of care into a set of client-level binary (yes/no) parameters: does the EPF reflect that
the patient received screening for suicidality, and following a positive screen, whether they received a diagnostic interview, a
structural diagnosis, suicide-specific treatment, a safety planning intervention, and any involvement of next-of-kin. We also
assessed client characteristics such as age, gender, and primary diagnosis. Across the five points of data collection, a total of
288,965 cases were included with 129,299 unique clients. Two additional quality indicators measured continuity of care: the
number of days between transfer/discharge and the first follow-up appointment, and the presence of a transfer meeting (yes/no).
As clients may transfer multiple times within or between MHOs or not at all, continuity of care was assessed per transfer rather
than client.

Implementation outcomes

Implementation success was measured in two ways. First, a record of activities for each MHO was made based on their
implementation plans. This was monitored halfway through the project, and potential new activities were added to the list. At the
end of the project, we assessed for each planned activity whether this was completed, as well as any relevant notes or new
activities. We then mapped each of these activities onto the Expert Recommendation for Implementing Change (ERIC) domains,
a common implementation model (Powell et al., 2015).

Second, we assessed implementation and sustainment among MH professionals using the NoMAD (Normalisation Measure
Development) survey instrument (Finch et al., 2018; May & Finch, 2009) at T2. We shortened the validated Dutch translation of
the NoMAD (Vis et al., 2019), selecting only the 13 items that best suited our context (see Appendix A). The resulting instrument
showed good internal consistency in our sample (Cronbach’s alpha = 0.886).

Knowledge, self-efficacy, and adherence

To measure knowledge, self-efficacy and adherence at T1 and T2, we used items similar to those used in previous studies (de
Beurs et al.,, 2015; Setkowski et al., 2020; Terpstra et al., 2018). For knowledge of suicidality, we used a sum score of three items,
which had good internal consistency (Cronbach'’s alpha = 0.812). Knowledge of the guideline was assessed using a single
question, asking MH professionals about their familiarity with the guideline. Self-efficacy was also measured as a single
measure, asking MH professionals about their confidence in dealing with clients with suicidality. Here, we deviated from the
protocol as the three items we intended to use for a sum score showed low internal consistency (Cronbach’s alpha = 0.375). The
remaining item was closest to our definition of self-efficacy. Guideline adherence was assessed using a series of 13 guideline-
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based actions, for which MH professionals marked the probability of them performing this action on a 5-point Likert scale. The
sum score of these items had good internal consistency (Cronbach’s alpha = 0.867).

Other outcomes

We assessed organisational factors that were proven to be relevant in previous studies, including staff turnover and the
percentage of self-employed MH professionals within the MHOs (Kapur et al., 2016). We also assessed suicides and suicide
attempts at the organisational level. These outcomes are reported in Appendix D as they did not strongly relate to any RE-AIM
questions previously formulated, and were collected only as tertiary outcomes.

Data analyses
EPF data

For the investigation of the diagnostic process, we calculated a binary variable that scores positively if at least one of the
following guideline-based actions was marked (diagnostic interview, structural diagnosis, diagnostic outcome recorded). Other
indicators were assessed separately. None of the organisations were able to record all guideline-based actions at every
timepoint, leading to sample size differences for different indicators. To estimate the Reach, we regressed client characteristics
(sex, age group, care setting, primary diagnosis) on the various guideline-based indicators, while controlling for organisational
differences and clients appearing at multiple timepoints in a multilevel model. The baseline data was excluded for this analysis,
as none of the clients had been exposed to the programme. For the assessment of Effectiveness, we analysed differences
between timepoints for each of the indicators, while controlling for organisational differences. As we had data for the entire
population of clients within the participating MHOs, inference-based statistical testing was not necessary. Therefore, we only
report effect sizes.

Survey data

For the assessment of the survey data on knowledge, self-efficacy, and guideline adherence, we used multilevel linear models
with cases nested within organisations to account for organisational differences. To answer the question of Reach, we combined
the data from the T1 and T2 survey. We estimated models with random intercepts and fixed slopes. When looking at differences
in staff characteristics, we used the largest group as reference group in the analyses. For analyses regarding Effectiveness, we
conducted one-sided tests based on the hypotheses that scores at T2 would be higher than those at T1. All analyses were
conducted in RStudio with R version 4.3.1 or in Jamovi (R Core Team, 2023; The Jamovi Project, 2023). The R code used to
analyse the EPF and survey data can be found in Appendix F.

Deviations from the protocol

We were unable to use a second order latent growth model on the EPF data due to poor data quality. Therefore, we analysed the
indicators separately using multilevel regression models. Secondly, we introduced the NOMAD measure at the T2 survey to learn
more about the implementation and sustainment of the project. Lastly, we intended to use a sum score for self-efficacy, but due
to low internal consistency, we changed this to a single-item measure.

Human ethics and consent to participate

All data was collected in accordance with Dutch law and regulations. This study involved the retrospective secondary analysis of
organization-wide electronic patient files. In accordance with Article 9(2)(j) of the General Data Protection Regulation
(AVG/GDPR) and national research exemptions, explicit individual informed consent was not sought. Patients were previously
informed about the potential secondary use of their data via the organization’s general privacy notice, which includes a
mechanism to object/opt out; data from patients who exercised their right to object were strictly excluded from the dataset. This
study received ethical approval from the Amsterdam University Medical Centre (2023.0821). For the survey data, MH
professionals gave electronic informed consent before each survey.
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Results

We followed five large MHOs for a period of 2 years in which they undertook various activities aimed at improving suicide
prevention practices within their organisation. Below, we outline the results in line with the RE-AIM framework, answering our two
research questions: how does the implementation rate of the clinical guideline and the associated quality of care change over
time, and does knowledge and self-efficacy among MH professionals improve over time?

Reach

The concept of Reach refers to both the number and the representativeness of the individuals who participate in a programme or
intervention. In our case, this refers both to clients and to MH professionals. The first question we posed regarding Reach was
whether client characteristics explain differences between those who did and did not receive all elements of guideline-based care
to investigate the representativeness of the implementation. Firstly, we looked at screening for suicidality, as positive screening
then requires further action to be taken. In total, screening for suicidality was conducted for 50.4% of the sample, of which 65.9%
screened positively for suicidality. For those screening positively, we found that gender, age, setting, and diagnosis all influenced
the level of guideline adherence. For the diagnostic process, we found age (positive), setting (lower in youth care and unknown
settings), and primary diagnosis (lower in almost all disorders) as significant predictors. For safety planning, gender (higher in
females), age (negative), setting (lower in long-term care), and diagnosis (higher in eating disorders and personality disorders,
lower in most others) were significant predictors. For next-of-kin involvement, we found gender (higher in men and non-binary
people), age (negative), setting (higher in youth care and ‘other’ settings), and diagnosis (higher in substance abuse,
neurocognitive disorders, neurodevelopmental disorders and psychotic disorders, lower in behavioural disorders and trauma-
related disorders) as significant predictors. For suicide-specific treatment, we found age (negative) and diagnosis (lower if
diagnosis was unknown) as significant predictors. However, for all these characteristics, the conditional effect was much larger
than the marginal effect (e.g. R?n =.005, Rz = 0.99). The very low marginal R and high conditional R? suggest that
differences in guideline adherence are primarily explained by organisational differences and only to a limited extent by client
characteristics. For transparency, the full results can be found in Appendix B.

The second question was to which extent staff characteristics explain differences in perceived guideline adherence. Firstly, years
of experience working in mental health had a small but positive effect on adherence, suggesting that those who had more
experience scored somewhat higher on adherence (b = 0.05, p = .010). We also found that MH professionals who have a
higher caseload of suicidal clients report higher adherence than those who report seeing little suicidality, b = 0.09, p < .001,
as well as those who have care coordination tasks, b = 4.97, p < .001. We then investigated the impact of professional role
and type of unit, for which the results can be found in Table 1. Here, we did not only look at the sum score of adherence, but also
at each guideline-based action individually, as not all professionals are required to perform the same tasks. We see significant
differences between professional roles and types of care units for all 13 guideline-based actions. Overall, we found that doctors
and medical specialists score highest on adherence for most actions, as do professionals from crisis or intensive home
treatment (IHT) teams. A sensitivity analysis, in which T1 and T2 were analysed separately, showed comparable estimates and
significance levels for most variables.
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Table 1

The role of staff characteristics on guideline adherence across both timepoints.

Characteristic

Overall

Professional role

Nursing roles —
reference group

Psychologists
and
psychotherapists

Social work and
related roles

Doctors and
medical
specialists

Other

Type of care unit

Outpatient -
reference group

Inpatient
Community/
Outreaching

Crisis/ IHT

Other

N (%)

760
(31.3)

653
(26.9)
460
(18.9)
272
(11.2)

285
(11.7)

781
(32.8)

709
(29.8)

545
(22.9)

133
(5.6)

210
(8.8)

Guideline adherence, M (SD)

Overall

Range
13-65

45.49
(9.00)

47.0
(8.29)

47.5
(6.37)
40.3
(9.78)%+*
48.6
(7.34)

38.9
(11.72)%x*

46.5
(7.79)

42.2
(9.41 )%

47.2
(7.63)

52.0
(7.41)%x*

41.3
(11.49)%x*

Note. *p <.05,** p <. 01, *** p < .001

Asking
about
suicide

Range 1-5

4.30
(0.79)

435
(0.72)

4.46
(0.62)**
3.91
(0.93)x**
4.65
(0.54)x+x

3.85
(1.02)%%

4.40
(0.71)

4.11
(0.83)%+*

435
(0.72)

4.75
(0.48)%

3.94
(1.04) %+

Conducting
a
diagnostic
interview

2.95 (1.30)

3.07 (1.28)

3.16
(1.23)*

2.34
(1.17)%%
3.26

(1.31)k%

2.35
(1.24)**

3.04 (1.27)
2.63
(1.37)%r*
3.12(1.23)
3.53
(1.38)%+*

2.40
(1.26)%%*

Formulating
a structural
diagnosis

2.73 (1.28)

2.76 (1.23)

2.99
(1.14)%%

1.92
(1.01)%
3.66
(1.20)%

1.99
(1.10)%

2.91(1.21)
2.37
(1.248)%x*
2.86 (1.23)*
3.44
(1.44)x*

2.19
(1.27)%

Contacting
next-of-
kin

3.49 (1.14)

3.66 (1.07)

3.53
(0.99)*

3.08
(1.22)%%

3.99
(0.92)%*

2.85
(1.36)%%

3.56 (1.03)
3.13
(1.20)%+*
3.67 (1.04)

4.32
(0.97)%x*

3.13
(1.26)%

Estimates based on Restricted Maximum Likelihood model with organisation as random effect.

Involving
next-of-
kin

3.65
(1.10)

3.74
(1.03)

3.79
(0.94)
3.21
(1.20)x%
4.17
(0.83)x+*

2.96
(1.34)xxx

3.81
(0.97)

3.17
(1.17)%x*

3.86
(0.94)

4.41
(0.88)**

3.32
(1.32) %%

Making
use of
lived
experience

2.41 (1.16)

2.61 (1.18)

2.03
(1.00)%

2.62 (1.23)

2.22
(0.97)%

2.96 (1.34)

2.07 (1.03)
2.55
(1.21)%r*

2.61
(1.15)%*

2.39
(1.22)%

2.71
(1.24)%xx
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Table 1

continued

Characteristic Guideline adherence, M (SD)
Making a Involving Recording Using Ensuring Contacting Discussing
safety next-of-kin  safety plan  suicide- awarm the crisis cases with
plan in safety in EPF specific transfer team colleagues

planning treatment

Range 1-5

Overall 3.83 314(1.18)  3.77(1.25)  2.80(1.20)  4.45 3.39(1.20)  4.60 (0.66)
(1.19) (0.84)

Professional role

Nursing roles — 3.94 3.28(1.13)  3.91(1.10) 297(1.17)  4.52 3.55(1.24)  4.66 (0.59)

reference group (1.01) (0.76)

Psychologists and  4.35 3.42(1.04) 4.25 2.94 (1.15) 4.51 3.41 4.61 (0.59)

psychotherapists (0.76)*** (0.88)*** (0.63) (0.99)**

Social work and 3.23 2.65 3.16 2.30 4.28 3.10 4.56 (0.80)*

related roles (1.40)%%*  (1.20)*** (1.44)%+* (1.16)%+* (1.07)%%%  (1.32)%**

Doctors and 3.76 3.24(1.10)  3.82(1.15)  3.06(1.20)  4.60 3.59 (1.15)  4.55(0.61)*

medical (1.13)* (0.61)

specialists

Other 2.87 2.48 2.84 2.26 4.16 3.05 4.52
(1.48)*** (1.35)*** (1.54)*** (1.27)%** (1.27)%** (1.37)%** (0.89)**

Type of care unit

Outpatient - 413 3.35(1.13)  4.00(1.13)  2.87(1.16)  4.44 3.41(1.02)  4.54(0.68)

reference group (1.05) (0.77)

Inpatient 3.54 2.74 3.55 2.52 4.41 2.87 4.64 (0.62)*
(1.29)*** (1.17)*** (1.36)*** (1.18)** (0.94) (1.36)***

Community/ 3.89 3.30(1.03) 3.87(1.10) 2.90(1.17) 4.48 3.63 4.64 (0.64)*

Outreaching (0.99)*** (0.75) (1.071)***

Crisis/ IHT 424 3.66 4.06 (1.03) 3.44 4.75 4.32 4.68 (0.57)*
(0.97) (1.12)* (1.15)%** (0.57)*** (1.18)%x*

Other 3.12 2.70 3.11 2.42 4.24 3.56 (1.20) 4.52 (0.84)
(1.49)*** (1.37)*** (1.57)*** (1.28)*** (1.12)**

Note. * p < .05, ** p <. 01, *** p < .001

Estimates based on Restricted Maximum Likelihood model with organisation as random effect.

Effectiveness

Effectiveness assesses the impact of the intervention on individual outcomes. Due to the observational nature of our study, we
cannot make any causal inferences, but report associations with time. We have split this into two groups: the associations with
client outcomes, and the associations with staff outcomes. For clients, we wanted to know if the proportion of eligible clients
receiving guideline-based care increased over time. Firstly, we assessed objective guideline adherence as measured in the EPF.
Overall, screening for suicidality was known in the records for 50.4% of the sample. Of this group, over 65% screened positively
on suicidality. Across all timepoints, of all clients screening positively for suicidality, the diagnostic process was recorded for
21.5%, 27.2% had a safety plan in the EPF, next-of-kin was involved in 17.9%, and suicide-specific treatment was offered in less
than 1%. Continuity of care was only assessed in two organisations, in which the average number of days to follow-up was
between 6 and 10, with 60-80% of patients receiving follow-up care within 7 days. A transfer meeting was reported in roughly a
third of cases. Investigating improvements over time, we regressed the various indicators against time, with data nested within
the organisations. We found a positive link between time and the diagnostic process, 8 = 0.01, next-of-kin involvement, 8 = 0.06,
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and suicide-specific treatment, 8 = 0.008. However, we found a negative association with time for safety plans, 8 =-0.01. Again,
we found large levels of practice variation between organisations. We were unable to statistically investigate changes in
continuity of care. The timeframe was also too short to investigate changes in suicides or suicide attempts, but these results can
be found in Appendix D. To illustrate changes within organisations, in Fig. 1, we highlight an organisation who was able to report
most guideline-based actions to showcase the patient journey and their changes over time.

Secondly, we assessed whether there was an increase in self-reported guideline adherence among MH professionals. These
results can be found in Table 2. Overall, guideline adherence increased from a mean value of 45.1 at T1 to 46.2 at T2, which was
statistically significant (p = .036). We also investigated the differences in adherence for each individual guideline-based action
across timepoints. We found increases in scores on 11 out of 13 guideline-based actions, of which three were statistically
significant. These were conducting a diagnostic interview (p < .001), recording the safety plan in the EPF (p = .004), and using a
suicide-specific treatment (p < .001). For two actions — contacting the crisis team and discussing cases with colleagues — we
found small decreases from T1 to T2, though these were not statistically significant.

Table 2

MH professional outcomes across timepoints.
Variable T1 M (SD) T2 M (SD) Estimate marginal R2  conditional R2
Knowledge of suicidality (range 4-15) 11.48 (1.64) 11.89(1.58) 0.39*** .012 .024
Knowledge of the guideline (range 1-4) 2.63 (0.80) 2.71(0.77) 0.06* .001 .029
Self-efficacy (range 1-4) 3.09 (0.57) 3.10 (0.55) 0.02 0 .015
Guideline adherence (range 1-5 per item)
Overall (range 13-65) 4514 (9.15) 46.24(8.62) 0.77* .002 .031
Asking about suicide 428(0.80) 4.34(0.77)  0.06 .001 .003
Conducting a diagnostic interview 2.87 (1.30) 3.10 (1.30) 0.20*** .005 .072
Formulating a structural diagnosis 2.70(1.28) 2.80(1.27) 0.07 0 .033
Contacting next-of-kin 3.48 (1.14) 3.53(1.13) 0.02 0 .015
Involving next-of-kin 3.64(1.11) 3.67 (1.08) 0 0 .022
Making use of lived experience 2.40(1.18) 2.42(1.13) 0 0 .010
Making a safety plan 3.80(1.22) 3.88(1.13) 0.06 0 .008
Involving next-of-kin in safety planning 3.11(1.19) 3.21(1.14) 0.07 0 .017
Recording safety plan in EPF 3.72(1.27) 3.89 (1.20) 0.16** .004 .008
Using suicide-specific treatment 2.71(1.19) 2.98(1.22) 0.17%** .004 133
Ensuring a warm transfer 4.44(0.85) 4.49 (0.79) 0.04 0 .006
Contacting the crisis team 3.40 (1.22) 3.36 (1.17) -0.08 .001 .030
Discussing cases with colleagues 4.61(0.67) 4.59 (0.65) -0.01 0 .002
Note. * p<.05,** p <. 01, *** p < .001
Estimates based on Restricted Maximum Likelihood model with organisation as random effect.

For the impact on MH professionals, we posed several questions investigating whether their knowledge and self-efficacy
increased over time. These results can also be found in Table 2. Knowledge of suicidality increased the most over time, from
11.4810 11.89 (p < .001). Knowledge or familiarity with the guideline itself increased a little, from 2.63 to 2.71, which was also
statistically significant (p = .038). Self-efficacy did not increase over time, with a mean difference in scores of only 0.01.
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Adoption

Adoption represents the number and representativeness of the organisations willing to take part in a programme or intervention.
We were interested in two questions relating to adoption, of which the first was how representative the participating MHOs are
compared to all MHOs in the Netherlands. This was not measured using formal analyses, but we made some estimations based
on national data sources. The data used for these comparisons is available in Appendix C. Starting with the national coverage of
the participating MHOs, they offer care in 99 out of 342 municipalities. The distribution of urban and rural regions is similar in
those 99 municipalities compared to all municipalities, with a slightly higher rural coverage. We were also able to compare
national client data to the client data we collected from the EPFs on several characteristics. Overall, clients were similar in terms
of sex, age groups, and most diagnoses. There appeared to be a slight overrepresentation of complex disorders compared to the
national average, though classifications in our research data and the national statistics were not directly comparable.

Secondly, adoption is often nested, with professionals within a team within a unit within an MHO. Therefore, we also investigated
to what extent organisations supported their employees in participation in the programme, reflecting a certain level of resources
and commitment to the programme. For this, we used an adaptation of the NOMAD questionnaire at the T2 survey. This survey
measures to what extent MH professionals feel that working with the guideline is embedded in their organisation and whether
their organisation supports them in working with the guideline. These results are presented in Table 3. Overall, when asked
whether working with the suicide prevention guideline is currently a routine part of their work, the scores are moderate (M = 6.33,
SD =2.13, range 1-10). We also calculated an overall score for the 13 domain questions and found moderate scores (M =3.67,
SD =0.52, range 1-5). Looking at the subdomains, we see that internalisation and legitimation receive the highest scores. These
reflect the potential value of working with the guideline and whether working with the guideline is a legitimate part of their role.
The lowest scoring domain is skill set workability, which assesses whether MH professionals believe sufficient training is
provided to enable professionals to implement the guideline. Looking at organisational differences using an analysis of variance,
we found a significant effect of organisation, F'(4, 612) = 5.77, p < .001. Therefore, normalisation of working with the
guideline based on the overall score was higher in some organisations than in others.
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Table 3
Results from the NoMAD questionnaire.

Domain Subdomain M (SD)
Overall 3.67 (0.52)
Coherence 3.78 (0.58)
Communal specification  3.54 (0.71)
Internalisation 4.01(0.72)
Cognitive participation 3.80(0.62)
Initiation 3.63(0.83)
Legitimation 3.97(0.73)
Collective action 3.59 (0.61)
Interactional workability ~ 3.63 (0.77)
Relational integration 3.76 (0.77)
Skill set workability 3.25(0.98)
Contextual integration 3.64 (0.68)
Reflexive monitoring 3.66 (0.59)
Communal appraisal 3.62(0.94)
Individual appraisal 3.58 (0.73)
Reconfiguration 3.77 (0.74)

Implementation

Implementation refers to the fidelity to the elements of an intervention, including whether the intervention was delivered as
intended, the time of the intervention, and any adaptations made. With regard to this, we posed two questions. Firstly, we were
interested in the variation in adoption across an organisation. This proved more difficult to answer than anticipated, as all MHOs
took different routes to implementation. Some MHOs decided to implement using top-down strategies, enacting changes for the
entire organisation. Other MHOs adopted a team-based approach, in which they went through the action cycle with a small
number of selected teams. Some MHOs combined these two approaches, with some changes at the organisational level and
others in specific teams or departments. However, due to small sample sizes in teams, we were unable to investigate a dose-
response relationship.

The second question pertains to whether the implementation strategies outlined in the implementation plans were delivered as
intended. For this, we analysed the individual implementation plan of each MHO and their evaluations. We then summarised the
implementation strategies and categorised them according to the Expert Recommendations for Implementing Change (ERIC).
Across all five MHOs, we recorded 54 activities that were planned and/or executed. From these, we identified 29 distinct
strategies across all nine ERIC domains. A full overview of all used strategies can be found in Appendix E. In Table 4, we highlight
some strategies and give examples of how this was executed by organisations. Most of the activities in the implementation
plans were delivered as intended. All MHOs focused on improving suicide-related training, with several also focussing on training
for treatment of suicidality. Additionally, they all set up communication plans to connect with professionals and inform them
about changes, progress and relevant information such as upcoming events. Activities that were delivered as intended were
often linked to multi-year policy plans, which were in place in several MHOs. Some activities were only partially implemented.
This could mean that the activity was delivered, though later than originally intended, that the activity reached fewer people than
originally intended, or that several steps towards implementation were taken but not all. For example, a psychoeducation course
for next-of-kin was developed and piloted, but there was a lack of trainers to scale up the implementation. A small portion of the
strategies was not delivered as intended. For example, across all MHOs, difficulties with the electronic patient files limited the
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implementation of the guideline dissemination tool that was developed for MH professionals. Additionally, some MHOs also
managed to implement changes that were not originally part of their implementation plan but were added later during the project.
These changes often arose because of urgent needs, or due to new insights that suggested these activities might improve
implementation. For instance, in an MHO where they used a team-based approach, they later decided to host an exchange
meeting where participating teams shared their lessons and challenges with other teams in the organisation.

Table 4.

Examples of implementation strategies.

ERIC domain Strategy Example #

Train and educate Use train-the-trainer To make training efforts more sustainable, clinicians took part in 5

stakeholders strategies train-the-trainer programmes when being trained in suicide-specific
treatments

Support clinicians Remind clinicians Organisations regularly shared communication about suicide 5

prevention online, including research findings from the project,
relevant new materials, and available courses

Change infrastructure Change record systems  To facilitate better recording of suicide prevention activities, 5
organisations implemented changes in their electronic patient file

Develop stakeholder Involve executive To increase engagement, a shared vision was developed with 4

inter-relationships boards executives, and progress was discussed with the board during the
project

Adapt and tailor to Tailor strategies A needs assessment was conducted in the local context to find 3

context specific goals to work on

Use of evaluative and Develop and implement A dashboard was developed to monitor quality of care on several 2

iterative strategies tools for quality indicators, which was used in quarterly reports at the management

monitoring level
Discussion

In this study, we evaluated the impact of a large-scale implementation study over a period of 2 years in five mental healthcare
organisations in the Netherlands. Specifically, we focussed on evaluating the implementation of the Dutch suicide prevention
guideline (and its 2025 update) and the subsequent impact on the quality of care, and the impact of the programme on
knowledge and competence among MH professionals. While potentially reaching a large number of clinicians and patients, we
found differences in guideline adherence relating to various client and staff characteristics. We observed only slight
improvements in guideline adherence, MH professional knowledge, and reported adherence. At the second assessment,
clinicians reported that they used the suicide prevention guideline moderately as part of their routine work. Mental health care
clinics varied in their level of guideline adherence and preferred different implementation strategies, but all used training
programmes and clinic-wide communication.

Starting with the first aim, we investigated to what extent success was achieved in implementing the guideline, and whether this
improved over time. The reach of this programme was extensive, with a potential reach of thousands of professionals and tens
of thousands of patients. Moreover, this group was reflective of the general population of mental healthcare patients and
organisations in the Netherlands. At the end of the project, MH professionals reported that working with the guideline was
relatively normalised in their organisation, with most seeing the added value of a systematic approach to suicide prevention. The
level of implementation itself was hard to measure; various measures of guideline adherence served as proxy for this success.
Here, we found small increases in some but not all indicators. Looking at the EPF data, only a small percentage of patients
seemed to receive elements of guideline-based care. Whether this is a lack of consistent reporting or a genuine lack of action
cannot be determined from this data, but it does show that more progress needs to be made to show improvement on a wider
scale. This is especially true when we take into consideration how many different implementation strategies were implemented
across the five organisations, of which most were implemented as intended. While we were unable to investigate a dose-
response type of relationship between implementation efforts and implementation success, previous studies show that more
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intensive implementation is associated with better outcomes (Kapur et al., 2016; Setkowski et al., 2024). When looking at
improvement over time, another study shows that barriers tend to dissipate over time with continued implementation support,
moving a programme to the sustainment phase (O’Connell et al., 2024). Our study shows that organisations are at various
phases of implementation regarding different aspects of suicide prevention, with most reporting clear multi-year policy plans and
consistent communication, but only just beginning to explore suicide-specific treatment or the use of lived experience experts. In
short, these results show that strategies on multiple levels are needed to achieve sustainable change beyond the current project,
such as visible leadership, train-the-trainer strategies, and dashboarding.

Secondly, we investigated the impact of this programme on knowledge and self-efficacy among professionals. Previous studies
show that these factors play a significant role in how MH professionals handle suicidality in practice (Boukouvalas et al., 2020;
Huang et al., 2023; Lee et al., 2016). Moreover, use of implementation strategies to improve evidence-based care increases
knowledge and self-efficacy, and reduces the risk of suicide in patients (Layman et al., 2021; Pisani & Boudreaux, 2023; Wakai et
al., 2020). In the current sample, we found small increases in knowledge of suicidality and knowledge of the guideline. However,
we found no increases in self-efficacy. In a separate study using the same data, we recently reported that the role of knowledge
on guideline adherence was significantly larger than the role of self-efficacy (van Eijk et al., 2026). A possible explanation for this
discrepancy could lie in unmeasured factors acting as confounders, such as attitudes and stigma, which have also been found to
play a role (Erbuto et al., 2021), or in the operationalization of self-efficacy, for which we encountered methodological difficulties
leading to a small scale that may be unable to capture specific nuances. Overall, MH professionals rated their knowledge as
relatively high, which is likely related to strong increases in the proportion of professionals which received training over the past
decade, from around 10% to over 80% (Mokkenstorm et al., 2018; Setkowski et al., 2020). However, socially desirable answers
and overestimation may confound some of these high scores.

Clinical implications

Overall, our results show that during two years of intensive implementation of a suicide prevention programme, both the quality
of care and knowledge among professionals increased. While we cannot assume a causal relationship between the project and
the results, it is hopeful that change can occur in such a short period of time, regardless of the cause. These were selected
mental healthcare organisations that were already participating in the larger SUPRANET initiative and were highly motivated to
investigate how suicide prevention could be improved within their organisations. This made it difficult to pinpoint the exact
mechanisms of change, though all MHOs reported a need for the attention and support offered by the programme, suggesting
that without the programme, change might have been slower or more limited. Our results show that in a period of just two years,
improvements can be made regarding suicide prevention, reaching a significant number of people, regardless of whether these
improvements were specifically due to the programme or not. This is a hopeful testament that should encourage other MHOs to
actively implement improvements in their suicide prevention policies. Especially the role of the community of practice, in which
MHOs collaborate and exchange best practices has been highlighted by previous research as making a significant contribution to
improvements (Barwick et al., 2009).

On the other hand, our results show significant levels of practice variation, and relatively low guideline adherence rates overall.
For instance, a safety plan was only recorded in the EPF for 1 in 4 suicidal patients across the entire population of people with
suicidality, with some organisations reporting safety plans for only 2%, while we know that safety plans have a significant effect
on suicide attempt rates (Nuij et al., 2021). Looking at the progression of suicide prevention in Dutch mental healthcare
organisations since the publication of the first guidelines, we see significant improvements on many levels. However, there is still
a long way to go before every patient receives the quality of care that they deserve. This is also reflected in the role client-, staff-
and organisational differences play in guideline adherence, suggesting that who you are, where you receive care, and from whom,
all impact whether or not you receive the best available evidence-based care for suicide prevention. Strengthening the
community of practice, sharing best practices, and mandates from national organisations may standardise processes between
organisations, thereby reducing unwanted practice variation.

Strengths and limitations
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A strength of this study lies in the large sample size from the participating MHOs, as well as their representativeness of the
general mental healthcare landscape. During the programme, hundreds of MH professionals have been trained, thousands of
people have attended webinars and educational modules, and a vast number of clients have been in contact with professionals
who were exposed to the programme. Another strength is the context-specific analytic approach. By tackling this as a multiple
case study design, we were able to take the local context into account for investigating the implementation of the guideline. At
the same time, the similarities between organisations allowed us to make general observations that led to recommendations for
the mental healthcare sector as a whole.

Initially, we planned an extensive statistical procedure to assess improvements in quality of care. However, similar to other
studies, we faced many challenges that limited the execution and the evaluation of our programme (Boudreaux et al., 2022).
Specifically, limitations in the EPF not only negatively impact the quality of our data, but also how MH professionals are able to
record and handle client suicidality. This was reflected in an earlier finding, stating less than half of MH professionals find their
EPF facilitating in recording suicidality (van Eijk et al., 2026). Moreover, external pressures such as changing legislation and staff
shortages put significant strain on the MHOs, which may have delayed or decreased the intensity of the implementation at some
level. However, these challenges reflect implementation in real-world settings, which has yielded valuable insights.

Secondly, we were limited by the timeframe of the programme. The time was too short to reach all possible organisational units
and focus on all elements of the guideline at the same time. Therefore, MHOs had to make careful decisions which elements to
prioritise, which may not be reflected as accurately in overall scores. We also lacked a long-term follow-up, resulting in
Maintenance not being systematically assessed during the evaluation. However, we believe our research aligns well with real-
world roll-out of implementation projects, and therefore has a lot of practical utility for other mental healthcare organisations. Our
research on implementation strategies shows that significant resources are needed to implement improved guideline adherence
at a large scale. As such resources may not be available to everyone, a more modular approach may be taken to build up to a
systematic embedding of suicide prevention practices, following a similar pattern of prioritising only a few elements of the
guideline at once.

Lastly, only 50.4% of the total sample was screened for suicidality. This may suggest that screening was not performed routinely
but was instead targeted at clients in whom suicidality was already suspected. As a result, the relatively high proportion of
positive screening results may, at least in part, reflect selective screening rather than the true prevalence of suicidality within the
study population. However, when screening positively, we still found low rates of guideline-based care for diagnostics and
treatment, suggesting that this initial selective screening does not automatically improve the delivery of subsequent care.

Conclusions

We evaluated a systematic approach to suicide prevention based on clinical guidelines, that has the potential for improvement at
both the staff and the client level. This study provides evidence that large-scale implementation efforts in complex settings are
possible. Implementation of suicide prevention is a multifaceted concept, with all aspects needing adequate attention to achieve
improvement. Moreover, it is an iterative and developing process, with new interventions and appropriate techniques reaching the
field, with some recommendations being phased out in favour of new and better recommendations (NVvP, 2025; Van Hemert et
al., 2012). This puts extra burden on implementation efforts, which are already considerable, given that it takes an average of 17
years for evidence to change practice (Rubin, 2023). A first but important step has been taken in improving suicide prevention
practices in mental healthcare on a national level by our large-scale implementation strategy, and long-term vision and support
would be beneficial. Because of the precarious nature of suicidality and the large burdens associated with a suicide (attempt),
even small improvements can have significant effects on people’s lives, warranting continuous quality improvement
programmes.
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Footnotes

1. In the Netherlands, each client typically has one clinician who is responsible for the monitoring and execution of the
treatment process, called a regiebehandelaar. This is sometimes also referred to as a lead practitioner.
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Figure 1

Patient journey scores within a single organisation across time. Positive screen is defined as percentage of total clients; all other
indicators are defined as percentage of clients screened positively.
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