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Abstract

Background: Suicide is the 12th leading cause of death in the United States. Health care provider training is a top research
priority identified by the National Action Alliance for Suicide Prevention; however, evidence-based approaches that target skill
building are resource intensive and difficult to implement. Novel computer technologies harnessing artificial intelligence are now
available, which hold promise for increasing the feasibility of providing trainees opportunities across a range of continuing
education contexts to engage in skills practice with constructive feedback on performance.

Objective: Thispilot study aims to evaluate the feasibility and acceptability of an el_earning training in suicide safety planning
among nurses serving patients admitted to aUS level 1 trauma center for acute or intensive care. The training included a didactic
portion with demonstration, practice of microcounseling skillswith aweb-based virtual patient (Client Bot Emily), role-play with
apatient actor, and automated coding and feedback on general counseling skills based on the role-play via aweb-based platform
(Lyssn Advisor). Secondarily, we examined learning outcomes of knowledge, confidence, and skills in suicide safety planning
descriptively.

Methods: Acute and intensive care nurses were recruited between November 1, 2021, and May 31, 2022, to participate in a
formative evaluation using pretraining, posttraining, and 6-month follow-up surveys, as well as observation of the nurses
performance in delivering suicide safety planning via standardized patient role-plays over 6 months and rated using the Safety
Plan Intervention Rating Scale. Nurses completed the System Usability Scale after interacting with Client Bot Emily and reviewing
general counseling scores based on their role-play via Lyssn Advisor.

Results: A total of 18 nurses participated in the study; the majority identified as female (n=17, 94%) and White (n=13, 72%).
Of the 17 nurses who started the training, 82% (n=14) completed it. On average, the System Usability Scale score for Client Bot
Emily was 70.3 (SD 19.7) and for Lyssn Advisor was 65.4 (SD 16.3). On average, nurses endorsed a good bit of knowledge
(mean 3.1, SD 0.5) and confidence (mean 2.9, SD 0.5) after thetraining. After completing the training, none of the nurses scored
above the expert-derived cutoff for proficiency on the Safety Plan Intervention Rating Scale (=14); however, on average, nurses
were above the cutoffs for general counseling skills per Lyssn Advisor (empathy: mean 4.1, SD 0.6; collaboration: mean 3.6, SD
0.7).
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Conclusions:
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Findings suggest the completion of the training activities and use of novel technologies within this context are

feasible. Technologic modifications may enhance the training acceptability and utility, such as increasing the virtua patient
conversational abilities and adding automated coding capability for specific suicide safety planning skills.
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Introduction

TheNeed to Address Suicide Risk Among Hospitalized
Patients

Suicide is the 12th leading cause of death in the United States
[1] with nearly 49,500 estimated deaths in 2022 [2]. Among
those who die by suicidein the United States, the majority have
contact with the health care system, including general medical
and acute care settings, in the year before their death [3,4].
Medically hospitalized patients, such as those admitted for
chronic and severe medical conditions or traumatic injury, are
known to have comorbid or preinjury suicide risk factors, such
as behavioral health conditions [5,6]. Further, traumatic events
and stressful experiences during hospitalization (eg, being
treated in an intensive care unit) are known to increase risk
factors for suicide, such as posttraumatic stress disorder and
depression [7,8], and studies show an increased risk of suicide
after traumatic injury hospitalization [9,10]. Integrating suicide
preventive interventions into acute medical care settings for
patients identified as at risk of suicide holds promise for
reducing the rate of suicide and is consistent with goals set in
the National Strategy for Suicide Prevention [11].

The Joint Commission, which provides oversight, standards,
and guidelines for heath care organizations nationally,
recommends suicide risk screening followed by interventions
to address safety concerns for patients seen in medical settings
among populations at greater risk of suicide [12]. One
recommended intervention is suicide safety planning, a brief,
evidence-based preventive intervention that may be feasible to
deliver with at-risk acute care patients to support patients after
hospitalization [13-16]. Suicide safety planning includes a
provider working collaboratively with a patient to identify a
multistep plan for coping with suicidal thinking and urges to
get safely through or avert a suicidal crisis. Once adequately
trained, suicide safety planning can be completed by a diverse
array of health care workers, such as nurses, physicians, and
medical social workers, and does not require behavioral health
expertise to deliver.

TheRoleof Acuteand I ntensive CareNursesin Suicide
Prevention

Acute and intensive care bedside nurses may be ideally
positioned to engage patients in suicide prevention activities,
such as suicide safety planning. Bedside nurses commonly
conduct the suicide risk screening for medically hospitalized
patients in those hospitals implementing screening protocols
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and are, therefore, already engage in conversationswith patients
about suicide and help to ensure their safety during
hospitalization [17]. Bedside nurses also spend considerable
time with patients and have the opportunity to build trusting
collaborative relationships with patients over the course of a
hospital stay, which may be conducive to collaborative safety
planning [18]. Nurses also routinely help patients prepare for
discharge and teach patients about how to care for their
postdischarge medical needs; suicide safety conversations may
fit into these postdischarge topics.

Historically, health care workers have not received training in
suicide prevention through their professional programs, and
research with nurses working with nonpsychiatric populations
indicates many nurses experience discomfort asking patients
about suicide, talking about suicidality with patients, and
knowing how to effectively respond when they do learn of a
patient’s suicidality [19-21]. Recognizing the need for training,
some states now require a variety of medical professionals to
compl ete continuing education on suicide and suicide prevention
[22]. There has been a proliferation of evidence-based
continuing education trainings (eg, the Question, Persuade, and
Refer Gatekeeper training and LivingWorks Applied Suicide
Intervention Skills training for safety planning [23,24]). All
trainings provide some didactics regarding facts about suicide;
however, some trainings, such as gatekeeper programs, are
geared toward persons across a variety of settings (eg, schools
and workplaces) who may be in a position to identify warning
signs of suicide, screen for suicidality, and refer people to
appropriate care. These training courses are geared toward
clinicians, health care workers, or personsin rolesin which they
would be able to help mitigate risk of suicide and offer
evidence-based interventions to reduce suicidality or suicidal
behavior. It israrefor any of the continuing education trainings
to include opportunities for trainees practice skills and receive
feedback on this practice[25,26], despite the evidence-base for
such methods [27,28]. Further, although continuing education
programs in suicide prevention are associated with improved
self-reported competence, knowledge, and suicide-related
attitudes, there are limited data on how these trainings impact
skill building or actual skills used in practice [26,29-32].

Using Technology to Enhance the Scalability and
Sustainability of Continuing Education in Suicide
Prevention

The primary barrier to offering trainees opportunities for skills
practice with feedback is that traditional methods for doing so
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arelabor intensive and not scal able, requiring considerabletime
from expert trainers[28,33,34]. Evenif skillspracticeisfeasible
in continuing education contexts which aim to reach large
audiences (eg, having trainees pair up), it is not practicable for
theinstructor to observetrainee skills, systematically assessthe
quality of skills based on this observation, and then provide
tailored, expert feedback to guide skill building. Novel computer
technologies, often harnessing artificial intelligence, are now
available, which hold promise for increasing the feasibility of
providing trainees opportunities across a range of continuing
education contextsto engagein skills practice with constructive
feedback on performance [35,36]. Although such technologies
can be costly to develop initially, they can be highly pragmatic
and cost-effective for subsequent deployment [37].

For instance, platforms exist in which trainees can interact and
practice skills for working with patients across a variety of
health care situationswith avirtual patient. Virtual patientsare
defined as " interactive computer simulations of real-lifeclinical
scenarios for the purpose of health professions training,
education, or assessment” and are known to improve knowledge
and skills across a variety of health profession education [38].
Such platforms can use either preprogrammed content (ie,
multiple-choice options for the trainee and preprogrammed
responses for the virtual patient based on the multiple-choice
selection [39]) or alow both the trainees and virtual patientsto
generate natural language questions and responses using
artificial intelligence [40]. Benefits to virtual patients is that
they can be accessed anytime from any location with access to
a computer, can offer greater confidentiality for the trainee,
requiretime only from trainee, are highly standardized, and can
be programmed to target training for various patient
presentations (eg, range of severity of suicidal thoughts).

With regard to suicide prevention, a virtual patient platform
using preprogrammed content demonstrated improvement in
self-efficacy and preparedness among college students trained
to be gatekeepers (people trained to identify others at potential
risk of suicide and refer for additional assessment or care) in a
randomized clinical trial [41]. In addition, thetraining impacted
gatekeeper behavior, resulting in higher rates of students being
referred for menta health services by the college studentstrained
to be gatekeepers. There is emerging evidence that virtua
patients are as effective as engaging in role-play with human
actors or peers pretending to be a patient experiencing
suicidality. A recent quasi-experimental study with graduate
social-work students compared the impact of a naturalistic
peer-to-peer role-play versus training with a virtual patient on
avariety of clinical skillsfor working with military personnel,
including student responses to the virtual patient’s report of
experiencing suicidality (whether the virtual patient used a
preprogrammed approach or allowed for spontaneouslanguage
generation was not specified) [42]. Findings indicated similar
performance regardless of whether the students were trained
using role-play or the virtual patient across clinical skills based
on a 20-minute standardized patient role-play examination.
Other promising examples of virtua patients include pilot
research with avirtual client to train students with a Master of
Socid Work  degree,  specializing in  suicide
prevention—including suicide safety planning—that uses
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multiple-choice role-play with video-recorded human actors
prerecorded to respond appropriately to student’s choices that
demonstrated feasibility and acceptability [43]. The same
technology demonstrated feasibility and acceptability intraining
practitionersfrom a Federally Qualified Health Center in suicide
risk assessment [44]. In response to the growing demand for
crisis counselors, the Trevor Project, an organization with the
mission to end suicide among young lesbian, gay, bisexual,
transgender, queer, and others people, has partnered with
Google.org to create an artificial intelligence simulation called
the Crisis Contact Simulator that allows crisis counselors to
practice interacting with callersto help them through a suicidal
crisis [45]. The Crisis Contact Simulator can be modified to
create avariety of personas so that counsel ors can practice with
peopl e representing diverse backgrounds, situations, and nature
of crises.

Artificial intelligencetechnol ogy can be used to evaluate trainee
performance within the context of ahuman-to-human role-play.
For instance, this study usesaplatform (Lyssn.io [46]) that was
designed to capture video or audio recordings of psychotherapy
or counseling sessions, convert these to transcript, and then
automatically computer-generate scores for counseling skills,
which are then provided as feedback to the counselor of their
performance. Extensive developmental research with this
platform demonstrates its ability to accurately code general
counseling skills, such as empathy, collaboration, and the use
of open-ended questions and reflections and found to be usable
by psychotherapists[47-49]. The capacity for automated coding
of human-to-human interactioniscritical if we areto understand
how trainees perform in not only practice but in actual
interactions with patients.

This Study

This study is part of Project WISE (Workplace Integrated
Support and Education), which includes pilot and devel opmental
research to explore the role of and opportunities for nurses to
engage in suicide prevention activities with medicaly
hospitalized patients [50]. Given that acute and intensive care
nurses may bein aposition to not only screen and refer patients
for hospital-based, suicide-related services but could al so engage
patients in a brief, evidence-based preventive intervention at
some point over the course of their hospital stay, we conducted
a formative evaluation of an eL.earning continuing education
training for nurses in suicide safety planning. The training
incorporates virtual patient and automated coding technology
to facilitate opportunitiesto engagein counseling skills practice
with feedback on their skills. The primary objectives of this
pilot study were to evaluate the feasibility and acceptability of
the eLearning training and engagement with the components
and technologies. Secondarily, we examined learning outcomes,
such as nurses self-report of knowledge and confidence in
suicide safety planning skills and the quality of observed skills
used in role-plays with a patient actor over time as well as
nurses’ intentions to use skills learned with their patients.
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Methods

Ethical Considerations

The study was approved by the University of Washington
Ingtitutional Review Board (STUDY 00013577). All participants
completed informed consent procedures. Steps were taken to
protect participant privacy and confidentiality, including secure
storage of data, use of US Health Insurance Portability and
Accountability Act—compliant videoconferencing software and
video data storage, and deidentification of survey and coded

Darnell et al

qualitative data for analysis and retention. Persons from
vulnerable populations were not recruited. Participants received
compensated for research activities totaling up to US $400.

Design and Procedure

We conducted the formative evaluation using pre- and
posttraining surveys, observational dataon training engagement,
and observation of nurse performance delivering suicide saf ety
planning via standardized patient role-plays over time (Figure
1).

Figure 1. Participant flow through the formative evaluation research and training activities over time. Shaded boxes indicate activities used to evaluate
the training. The formative evaluation was completed with 18 nurses working with medically hospitalized patients. Training activities were planned to

be completed over the course of 1 month and research activities over the course of 6 months. 2The Emeliarole-play was used to observe the quality of
nurses suicide-safety planning skills after the didactic and demonstration portion of the training; however, the role-play also provided nurses an

opportunity to practice suicide safety planning, which may have training benefits. PNurses first practiced with Client Bot Emily and then completed the
Natalie role-play with the standardized patient actor; automated feedback from Lyssn Advisor was provided for their performance on the Natalie

role-play. °The training activities were expected to be feasibly completed within 1 month.

Training activities \ Posttraining 6-month
Informational il survey posttraining

video and Safety Ski _5 survey

pretraining Didactic planning pr‘;‘i‘::e .
role-pla
Sy Emellza"v feedback® Safety planning Safety planning
role-play role-play
,/ Maureen Brianna
1month® - I 6 months posttraining

Thefirst author worked with acute and intensive care inpatient
unit nurse managers to facilitate recruitment, which included a
combination of attending a nurse daily meeting to advertise the
study and hand out recruitment flyers, asking the nurse manager
to email astudy recruitment flyer to unit nurses and post aflyer
in work areas. Recruitment occurred between November 1,
2021, and May 31, 2022. Nurses contacted the study team to
expressinterest in the study. Participants compl eted aweb-based
informed consent process by reviewing the consent form viaa
survey and typing their name into a box at the bottom of the
consent form and submitting the form to indicate consent. They
were provided with an informational video to watch that
described the study activities and the study team contact
information for questions. All training and research activities
were voluntary and completed outside of work hours, with an
anticipated 3 to 4 hours for training and 3 additional hours for
research activities over the course of 6 months. Nurses were
remunerated for all activities: US $25 for watching the
orientation video, US $25 per survey, US $50 per role-play,
and US $100 for completing the didactic training activity
(described below).

Setting
The study took place at a US level 1 trauma center, which is
also a safety-net hospital and academic medical center. Nurses

there are required to complete 6 hours of suicide-prevention
training at least once for state licensure and universally screen
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all patients admitted to the emergency department and inpatient
unitsfor suicidality using the Columbia Suicide Severity Rating
Scale triage version [51]. The triage screener results in
designation of patientsasbeing at No I dentified Risk, Low Risk,
Moderate Risk, or High Risk. Usual care for patients screening
at high risk includes suicide precautions, such as ensuring that
the environment is safe from lethal means; having a patient
monitor sit with the patient; and notifying the medical team,
who would request a consult from the hospital psychiatry
service. Low- or moderate-risk patients are provided
suicide-prevention resources at discharge (eg, crisis line) and
may request to see a hospital social worker. At the time of the
study, it was not standard practicefor nursesto engagein suicide
safety planning with patients.

Description of theel earning Training in Suicide Safety
Planning

Design of the eLearning Training

el earning isthe application of information and communication
technologiesin the delivery of education services (eg, electronic
instructional content, web-based instructional tools) [52]. We
designed an el_earning training based on adult |earning theories
and findings from implementation science on effective practices
for training in evidence-based interventions, with the goal of
creating a brief, scalable training that could be integrated into
the routine workflow of nurses(ie, ableto be completedin parts
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using an internet-capable computer or smartphone). Both adult
learning theories and findings from implementation science
point to the need for trainings to include not only didactic
material to build a knowledge base and understanding of how
to do an intervention but also the need for trainees to practice
skills and receive feedback on this practice [28,53]. Therefore,
asdescribed bel ow, we designed aweb-based training that could
be completed in multiple sessions, at times that were convenient
for nurses, and offered both didactic content (including
demonstration of an expert delivering parts of the intervention)
as well as opportunities for practice and feedback on specific
and general counseling skills needed for effective delivery of
suicide safety planning.

Web-Based Training Platform

We used the REDCap (Research Electronic Data Capture;
Vanderbilt University) to create a platform to guide nurses
through the training activities and complete research surveys
[54]. The REDCap system sent email notificationsto the nurses
when it was time to complete each part of the training, which
included detailed instructions and any needed materials or
hyperlinks to relevant websites they would need to access to
complete training activities.

Didactic and Demonstration Content

The didactic and demonstration portion was estimated to take
1 hour and could be completed over multiple sessions. The
research team e-mailed nursesaunique link to aREDCap survey
with the instructions and links needed to complete this portion
of the training. The didactic portion included a 12.5-minute
segment of alecture given by Barbara Stanley, PhD, codevel oper
of the Safety Planning Intervention, for the Stockholm
Psychiatry Lecturesseriesin July 2019 that described the Safety
Planning Intervention and el ements of the safety plan. Thevideo
was publicly available on theinternet by the Karolinskalnsitutet
in Sweden [55]. The demonstration portion also included 4
videos of Greg Brown, PhD, codevel oper, engaging a patient
in the Safety Planning Intervention, publicly available at the
United States Joint Commission website [16]. The Joint
Commission videos total 16.4 minutes and demonstrate
obtaining anarrative of asuicidal crisisand identifying warning
signs for a future crisis, identifying means of distraction that
can be done on one's own and those that involve contacting or
being around other people, identifying friends and family to
reach out to for help, and lethal means counseling. We asked
nurses to respond to a knowledge question about each video to
encourage engagement with the material.

We also provided nurses with written material s about the Safety
Planning Intervention; theseincluded (1) commentary that safety
planning be done in an explicitly collaborative fashion, with an
empathic and nonjudgmental style, and to use microskills of
asking open-ended questions to elicit patient perspectives and
making reflective statements to demonstrate understanding of
patient statements; (2) a copy of a 2-page guide on safety
planning created by the Safety Planning I ntervention devel opers
and published by the Western Interstate Commission for Higher
Education along with a sample copy of a safety-plan template
[56]; (3) a link to the Veteran's Affairs Safety Planning
Intervention Manual [57]; and (4) tips developed by the first
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author (DD) for completing the safety planning process and the
safety plan that align with aspects of the Safety Planning
Intervention. We asked nurses to complete 4 knowledge
guestions about the 2-page saf ety-planning guide to encourage
engagement with the material. Nurses had access to these
training materials via the study website throughout the course
of the study and were encouraged to review these documents
before completing the standardized patient role-plays.

Postdidactic Standardized Patient Role-Play: Emelia
Persona

After completing the didactic and demonstration portion of the
training, nurses compl eted arole-play with apatient actor whose
persona was named Emelia (Multimedia Appendix 1). This
role-play served the dual purpose of (1) observing for evaluation
purposes nurses’ knowledge and skillsin safety planning before
their use of the novel technologies for skills practice and
feedback and (2) providing an opportunity for nursesto practice
safety planning and the role-play process. Nurses did not receive
feedback on their skills based on this role-play.

Practice and Feedback on Counsgling Microskills: Client
Bot Emily

After completing thefirst role-play, the research team e-mailed
nurses a link to a REDCap survey with instructions for
practicing counseling microskills of asking open-ended
guestions and making reflections (eg, reflective statements of
what a patient says or means and open questions to elicit a
patient’s perspective and interests) using Client Bot Emily
developed by Lyssn.io. Client Bot Emily isavirtual patient that
uses machine learning and artificial intelligence to ssimulate
interactions in text chat format, providing the opportunity for
trainees to practice general counseling microskills and receive
real-time feedback on performance and coaching on the use of
these skills [58]. The feedback included notifying the trainee
when they correctly or incorrectly asked open-ended questions
or made reflections. Client Bot Emily’s persona as a patient
experiencing suicidality was developed in partnership with
Lyssn.io and the research team. This virtual patient was both
trained on conversations around suicide from Reddit [59] and
primed with persona information that encourage the virtual
patient to steer conversations toward suicidality.

The REDCap survey included a link to the nurse’s Lyssn.io
account, instructions for interacting and practicing skills with
Client Bot Emily, and the System Usability Survey [60] items
to complete when finished. Nurses could al so writein comments
at the end of the survey about their experience with Emily.
Nurses were asked to complete at least 1 round (15 minutes) of
interaction with Emily, which included practicing open-ended
guestions followed by practicing reflections. They could use
background information provided about Emily’s persona in
addition to her computer-generated responses to come up with
their questions and reflections. Nurses could complete this
training activity across multiple sessions and could return to
practicewith Client Bot Emily as desired throughout the course
of the study. Nurses were asked to complete the activity within
1 week.
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Emily’'s persona is described as a 25-year-old woman
hospitalized after being hit by acar when she waswalking home
from work through a busintersection. She screened positive on
the Columbia suicide screening when she came into the
emergency department, acknowledging that she has a history
of attempted suicide as ateenager. Shetold the nurse yesterday
that she had been feeling hopeless and overwhelmed and had
been having thoughts of wanting to end it all. She has been
working as a server at a restaurant and will not be able to go
back to serving any time soon as she recovers. She lives alone
in an apartment and is distraught about what to do and does not
have family nearby to help. Her boyfriend came to visit her in
the hospital, but she explained this is a new relationship and
she does not want to burden him with her care.

Standardized Patient Role-Play for Receiving Feedback:
Natalie Persona

After completing the microskills practice with Client Bot Emily,
nurses completed a role-play to practice their skills in suicide
safety planning with a patient actor (personaname Natalie) and
receive feedback on their general counseling skills of empathy
and collaboration through Lyssn Advisor (described bel ow) for
thisrole-play.

Feedback on General Counseling Skills: Lyssn Advisor

The patient actor uploaded the Natalie personarole-play to the
Lyssn.io website for the nurse to privately review. Lyssn
Advisor, developed by Lyssn.io, uses speech signal, natural
language processing, and machine learning to first convert the
role-play audio content to atranscript and then assessthe nurse’'s
quality of general counseling skills based on the transcript text.
Lyssn Advisor also creates a transcript of the audio, which the
nurse may review alongside their video.

The research team e-mailed nurses alink to a REDCap survey
with instructions for completing the Lyssn Advisor feedback
activity and the System Usability Scale (SUS) to complete
afterward. Theinstructionsfor the activity included adescription
of theinterpretation of empathy and collaboration scores based
on that provided in the Motivational Interviewing Treatment
Integrity Scale 3.1.1 manual [61]. Reviewing their scores
through Lyssn Advisor could take as little as 5 minutes;
however, nurses were told they could review their video and
transcript if they choose, which could take an additional 30
minutes. Nurses could complete this activity over multiple
onsand returntoit at any point over the course of the study.
Nurses were asked to complete the activity within 1 week.

Demographics Questionnaire

Nurses completed demographics questions as part of the
pretraining survey, including, age, gender (transgender, female,
male, nonbinary, or other), race and ethnicity (Hispanic or
Latino, African American or Black, American Indian or Alaska
Native, Asian, Caucasian or White, Native Hawaiian or Pacific
Islander, or other), whether they work in the intensive care or
acute care units, whether they work night or day shift, years
working at the hospital, and years since they graduated from
their professional education program.

https://formative.jmir.org/2024/1/e56402
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Primary Outcome M easures

Feasibility of Participant Retention in Research

Feasihility of participant retention in research was indicated by
>80% completion of follow-up surveys and role-plays at each
time point. The study team administratively tracked the dates
of completion to observe the length of time to completion of
research activities.

Training Engagement and Completion

Self-Report of Training Completion

Nurses self-reported the percentage of completion (0-100) of 4
training activities on the posttraining survey, including (1) the
didactic and demonstration portion, (2) practice with Client Bot
Emily, (3) the standardized patient role-play persona Natalie
for which they received automated feedback, and (4) review of
this automated feedback for the persona Natalie via Lyssn
Advisor.

Self-Report of Additional Use of Training Materials and
Technologies

Nurses self-reported on the 6-month survey whether they
reviewed, revisited, or engaged in additional practice with
training activities after completing their posttraining survey (the
date of which was provided to them). Training activities
included the (1) didactic and demonstration material, (2) Client
Bot Emily, and (3) reviewing their role-play on Lyssn Advisor.

Administrative and Lyssn.io Records of Training
Completion

The study team tracked the dates of completion for all training
activities via the eLearning training platform deployed using
the REDCap, which was based on the nurses’ self-report on
surveys aswell asthe standardized patient actor documentation
of role-play completion. The Lyssn.io platform provides
analytics on dates that users engage with Client Bot Emily and
datesthat users upload videos of role-playsfor automated coding
through Lyssn Advisor. The research team uploaded the videos
on behalf of nurses; therefore, data on whether nurses accessed
the Lyssn Advisor was hot available.

Acceptability of the Training

SUSfor Training Technologies

Immediately after interacting with Client Bot Emily and Lyssn
Advisor, nurses completed the SUS [60]. The SUS has 10
statements responded to on a Likert-type scale ranging from
O=strongly disagreeto 4=strongly agree. The scoresrange from
0 to 100, with higher scores indicating greater acceptability,
with acutoff of 68 out of 100. The SUS has demonstrated good
internal consistency, reliability, and concurrent validity with
other usability measures [62]. SUS interna consistency
reliability was high for Client Bot Emily (Cronbach a=0.91,
16/17, 94%) and Lyssn Advisor (Cronbach a=0.89, 10/17, 59%).

Satisfaction With the Training

At the posttraining and 6-month follow-up surveys, nurseswere
asked how satisfied they were, on a scale of O=not at al, 1=a
little, 2=somewhat, 3=mostly, and 4=completely, with the
following 4 aspects of the el_earning training in suicide safety
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planning: (1) the didactic content with demonstration of suicide
safety planning, (2) interaction with Client Bot Emily, (3)
role-play practice of suicide safety planning with a patient actor,
and (4) review of their role-play and automated feedback from
the Lyssn Advisor system.

At the posttraining and 6-month follow-up surveys, nurseswere
asked how well the elearning training prepared them to do the
following on a scale from O=not at all, 1=alittle, 2=somewhat,
3=mostly, and 4=completely: (1) do a suicide safety planning
role-play with a patient actor; (2) engage patients on their unit
in suicide safety planning; (3) talk with patients on their unit
about suicidal thoughts, even if not doing suicide safety planning
with them; (4) talk with patientson their unit about the patient’s
experience of past suicide attempts or suicidal behaviors, even
if not doing suicide safety planning with them; (5) talk with
patients on their unit about resources for support or help with
suicidal thoughts or urges; and (6) talk with patients on their
unit about reducing access to lethal means.

Secondary Outcome M easures

Quality of General Counseling and Suicide Safety
Planning Skills

Standardized Patient Role-Plays

The study used 3 standardized patient role-plays [63] for
evaluation purposes: postdidactic (Emeliapersona), posttraining
(Maureen persona), and at the 6-month posttraining follow-up
(Brianna Persona) to observe the quality of nurses general
counseling skills and suicide safety planning skills over time
(Figure 1; Multimedia Appendix 1). An additional role-play
served as atraining activity only (Natalie persona).

The first author (DD) and study research coordinator (AP)
created therole-play personasto reflect diversity of patient age,
reason for hospitalization, suicide risk screening outcome,
reasons for or drivers of their suicidality, and potential safety
plan content (Multimedia Appendix 1). Each persona was a
woman to align with the identity of the patient actor. An effort
was made to limit the complexity and difficulty of the personas
so that nurses would have the greatest opportunity to
demonstrate their use of safety planning skills. For instance,
each persona was able and willing to engage with the nursein
safety planning and had a response to any question the nurse
might ask. Responses for each step of the safety planning
process were identified ahead of time so the patient actor’'s
responsesto nurses’ questionswould remain standardized across
Nurses.

The research coordinator trained to be the standardized patient
actor (AP) has amaster’s degree in adult education and worked
with research teams studying suicide prevention and treatment
for 10 years prior. The training included (1) reading about
theories of suicidality and discussing these with the first author
(DD) and completing the didactic and demonstration portion
of the eL_earning training, (2) learning about standardized patient
methodology by reading about this methodology [63] and
discussing it with the first author, and (3) practicing as the
patient actor for each role-play personawith thefirst author and
receiving feedback on this performance. The first author and
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patient actor created a protocol to ensure standardization of the
role-plays that included a description of each persona and
responsesto maketo any nurse questions. The patient actor was
trained to offer content for the safety plan only when the nurse
asked for that content. For example, if the nurse did not ask the
patient actor about whether they had accessto lethal means, the
patient actor did not offer this information to the nurse.

For each role-play, nurses signed up for a 30-minute session
with the patient actor using web-based scheduling software.
Varying days and times were offered for the role-plays and
could be negotiated with the patient actor to find the best times
for nurses. Nurses were provided with information about what
to expect during therole-play, abrief description of the persona
(Multimedia Appendix 1), and areminder that they can review
the didactic materials before completion. The role-play was
conducted by videoconferencing software and recorded. Nurses
completed the written safety plan with the patient actor
electronically using screen-share or on adownloaded hard copy.

Quality of General Counseling Skills

The postdidactic, posttraining, and 6-month follow-up
standardized patient role-plays were uploaded to and scored by
Lyssn Advisor for the general counseling skills of empathy and
collaboration, as defined by the Motivational Interviewing
Treatment Integrity Scale 3.1.1 [61]. Empathy refers to how
well the nurse demonstrated understanding of the patient’s
thoughts and feelings and collaboration refersto how skillfully
the nurse fostered power-sharing that allows the patient’sideas
to influence the direction of the session. Skills on each were
rated on a scale from O=low to 5=high with a cutoff of 3.5 for
what may be considered basic ability and 4 for advanced ability.

Quality of Suicide Safety Planning Skills

Thefirst author (DD) rated the quality of nurse safety planning
by rating nurse performance on standardized patient role-plays
using the Safety Plan Intervention Rating Scale (SPIRS) Version
3 (GK Brown, unpublished data, January 2020). The SPIRS is
arating scale created by the devel opers of the Safety Planning
Intervention to evaluate whether various aspects of safety
planning are completed and how well they are completed on a
scale with O=not present, 1=inadequate, 2=satisfactory, and
3=excdllent. Therating scal e assesses 6 general aspects of safety
planning, such as asking the patient for a narrative of a recent
suicidal crisisand providing arationale for completing a saf ety
plan, and 6 aspects corresponding to the steps outlined on the
written safety plan. For each step of the plan, criteria include
whether nurses generated specific and individualized content
for that step, provided a rationale for the step, and asked for
feedback (eg, usefulness, helpfulness, and troubleshooting
barriers) on the ideas generated for the step. Each of the 2
subscal es contains 6 items which are summed. Scores on each
subscale range from 0 to 18; a cutoff of 14 indicates adequate
safety planning quality for that subscale. The first author was
trained by the developers to reliably rate role-plays using the
SPIRS and subsequently rated the postdidactic, posttraining,
and 6-month follow-up role-plays.
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Knowledge and Confidencein Delivering Suicide Safety
Planning

On each study survey, nurses reported their perceived knowledge
of and confidence to deliver suicide safety planning on 2
measures created for this study based on aspects of the Safety
Planning Intervention (Multimedia Appendix 1). Nurses were
asked to report on 32 aspects of doing safety planning with
regard to (1) how knowledgeable they felt about each aspect
and (2) how confident they were doing each in arole-play with
a standardized patient. Nurses rated their knowledge and
confidence on a Likert-type scale from with O=not at al, 1=a
little, 2=somewhat, 3=a good bit, and 4=very. ltems were
summed and divided by the total number of items completed
to obtain a score between 0to 4; higher scoresindicated greater
self-perception of knowledge and confidence in suicide safety
planning. Internal consistency reliability was high for both
measures with estimates of Cronbach o between 0.91 and 0.97
for both measures across time points.

I ntention to Deliver Suicide Safety Planning

On each study survey, nurses rated how much they agree that
they intend to engage patientsin suicide safety planning on their
unit after being trained in suicide safety planning on a scale
with O=do not agree at all, 1=agree alittle, 2=agree somewhat,
3=agree quite a bit, and 4=completely agree; nurses could
indicate that they do not know.

Changesin Behavior With Patients at Risk of Suicide

Nurses were asked on the posttraining and 6-month follow-up
surveys if they had done any of the following because of their
participation in the eLearning training (not something they
would have done otherwise): (1) engage patients on their unit
in suicide safety planning, (2) talk with patients on their unit
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about reducing access to lethal means (outside of doing a full
safety plan), (3) talk more with patients on their unit about
suicidal thoughts than they previously have, (4) talk more with
patients on their unit about patients’ experience of past suicide
attempts or suicidal behaviors than they previously have, (5)
talk more with patients on their unit about resourcesfor support
or help with suicidal thoughts or urges than they previously
have, and (6) change the way they interact with suicidal patients
in some other way.

Plan of Analysis

We examined descriptive statistics for all outcomes, including
frequencies for categorical variables and the mean and SD for
continuous variables. We observed means and Cl s based on the
SEM for continuous variables observed across time points. As
a supplementary analysis, we descriptively explored the
association between the length of time nurses took to complete
each role-play and suicide safety planning quality per the SPIRS
for the postdidactic, posttraining, and 6-month follow-up
role-plays. There were very little missing data for completed
surveys (<1%).

Results

Participants

A total of 19 nursesenrolled inthe study; 18 (95%) participated.
Of these 18 nurses, the majority identified as female (n=17,
94%) and White (n=13, 72%; Table 1). All worked on unitsthat
treat traumatically injured patients, the majority worked on
acute care units during day shifts (12/18, 67%), and nurses had
been working at the study hospital an average of 5.4 (SD 4.6)
years.
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Table 1. Demographic characteristics of hospital nurses enrolled in the formative evaluation.

Values?

Gender, n (%)

Women 17 (94)

Men 1(6)
Racial and ethnic identity, n (%)

Asian 3(17)

White 13(72)

Hispanic or Latino, White 1(6)

Declined to answer 1(6)
Type of unit, n (%)

Acute care 16 (89)

Intensive care 2(1)
Work shift, n (%)

Day 12 (67)

Night 6(33)
Age (y), mean (SD) 31.4(6.0)
Years since graduation from professional education program, mean (SD) 6.2 (4.9)
Years working at the study hospital, mean (SD) 5.4 (4.6)

3percentages based on 18 nurseswho consented to the study and completed ademographics questionnaire. All nursesworked on units serving traumatically
injured patients.

14 (74%) completed both the posttraining survey and
posttraining standardized patient role-play. Overall, 13 (68%)

Feasibility of Participant Retention in Research completed the 6-month follow-up survey and 10 (53%)
completed a 6-month follow-up standardized patient role-play.

Primary Outcomes

Of the 19 nurses who consented to participate in the study, 18
(95%) completed the pretraining survey (Figure 2). Moreover,
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Figure 2. Nurse completion of research surveys and standardized patient role-plays over the course of a formative evaluation of atraining in suicide
safety planning. The study recruited nurses working with medically hospitalized patients. Recruitment occurred between November 1, 2021, and May
31, 2022. Nurses were invited to complete surveys before, after, and 6 months following the training. Nurses were invited to complete 30-minute
standardized patient role-playsto assess the quality of nurses’ general counseling and safety planning skills. Role-playswere completed (1) after learning
about safety planning and watching a demonstration of how to do it, (2) after practicing general counseling microskillswith the simulated patient Client

Bot Emily, and (3) after viewing their automated scores for the quality of their general counseling skills via Lyssn Advisor. 2The study ended 3 months
after one of the nurses compl eted the posttraining survey and standardized patient, and therefore the nurse was not able to compl ete the 6 month follow-up

survey or 6 month follow-up standardized patient.

Contacted research team

(N=21)

Did not consent
Reasons unknown

Consented

(n=19)

(n=2)

Completed pretraining survey

(n=18)

Consented, but did not participate
Reason unknown

(n=1)

Did not complete posttraining survey or
standardized patient role-play
Reason unknown/lost
(n=4)

Completed posttraining survey
(n=14)

Completed post-training
Standardized patient role-play
(n=14)

Completed 6-month survey
(n=13)

Completed 6-month
Standardized patient role-play
(n=10)

On average, the 74% (14/19) of nurses who completed the
posttraining survey did so 165 (SD 18.4; minimum=0,
maximum=50) days after completing the training and compl eted
the posttraining standardized patient role-play 30.4 (SD 18.1;
minimum=2, maximum=63) days after completing thetraining.
On average, the 13 (68%) out of 19 nurses who completed the
6-month follow-up survey did so 1996 (SD 38.6;
minimum=139, maximum=301) days after they completed the
training and, on average, the 13 (68%) out of 19 nurses who
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Did not complete
6-month survey
Study ended before completion
(n=1)

Did not complete
6-month standardized patient role-play
Unknown reason/lost
(n=3)
Study ended before completion
(n=1)

completed the 6-month fol low-up standardized patient role-play
did so 202.1 (SD 38.9; minimum=134, maximum=265) days
after completing the training.

Training Engagement and Completion

Self-Report of Training Completion

All 14 nurses who completed the posttraining survey reported
completing at least 50% of each activity (didactic and
demonstration portion: mean 94%, SD 14%,; Client Bot Emily:
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mean 82%, SD 18%; role-play: mean 95%, SD 11%; Lyssn
Advisor: mean 91%, SD 12%). Twelve (86%) out of the 14
nurses who completed the training reported compl eting 90% to
100% of the didactic and demonstration portion, 43% (6/14)
reported compl eting 90% to 100% of the practice with feedback
with Client Bot Emily activity, 86% (12/14) reported completing
90% to 100% of a role-play with a standardized patient, and
64% (9/14) reported completing 90% to 100% of the Lyssn
Advisor feedback activity.

Self-Report of Additional Use of Training Materials and
Technologies

Of the 13 nurses who compl eted the 6-month follow-up survey,
9 (69%) reported reviewing the didactic and demonstration
material, 3 (23%) reported returning to complete additional
practice with Client Bot Emily, and 6 (46%) returned to review
their role-play and scores on Lyssn Advisor after completing
theinitia training.

Darnell et al

Administrative and Lyssn.io Records of Training
Completion

On the basis of survey completion rates and the research team'’s
administrative records, 17 (89%) of the 19 nurseswho consented
to participate began the training and 14 (82%) of the 17 who
began the training completed it (Figure 3). On average, it took
these 14 nurses 76.9 days (SD 45.8) to complete all training
activities. Per Lyssn.io Client Bot Emily analytics, 16 (94%)
of the 17 nurseswho began the training, interacted at least once
with Client Bot Emily: for 11 (69%) of the 16 nurses who
interacted with Client Bot Emily, they interacted on 1 date; 4
(25%) of the 16 interacted on 2 different dates, which were both
within the training period; and 1 (6%) of the 16 interacted on
3 different dates, also al within the training period (ie, before
completing the posttraining survey).

Figure 3. Completion rates for the training in suicide safety planning and the number of days between training activities for the 18 nurse participants
in the formative evaluation of the training. Participants were nurses who work with medically hospitalized patients. Data generated upon completion
of activities by the nurseswere documented in the REDCap (Research Electronic Data Capture) web-based survey system and study team administrative
records. For the 14 nurses who completed all training activities, the average number of days between start and completion of all training activities was

76.9 (SD 45.8; minimum=27.0, maximum=212.0).

Postdidactic
portion
standardized
patient role-
play: Emelia

Didactic and
demonstration
portion

n=17
Days to completion
from the didactic portion
mean=11.9, SD=13.1
minimum=1.0,
maximum=49.0

Client Bot
Emily
interaction

n=16
Days to completion
from Emelia role-play
mean=17.0, SD=20.3
minimum=1.0,
maximum=63.0

Review of
Lyssn Advisor
feedback
based on role-
play Natalie

Post Client Bot
Emily
standardized
patient role-
play: Natalie

n=14
Days to completion
from Natalie role-play
mean=25.9, SD=28.1
minimum=2.0,
maximum=99.0

n=15
Days to completion
from client bot Emily
mean=20.2, SD=17.1
minimum=0.0,
maximum=67.0

Acceptability of the Training

SUSfor Training Technologies

On average, the SUS scorefor the 16 (94%) out of the 17 nurses
who began the training and who compl eted the Client Bot Emily
activity was 70.3 (SD 19.7) and for the 14 (82%) out of the 17
nurses who began the training and who completed the Lyssn
Advisor feedback activity was 65.4 (SD 16.3).

Satisfaction With the Training

Descriptively, the highest satisfaction score observed was for
the standardized patient role-play practice and the lowest was
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for Client Bot Emily, which held for both the posttraining and
the 6-month follow-up surveys (Table 2). To better understand
the lower satisfaction scoresfor Client Bot Emily, we reviewed
nurse comments about their experience with the technology
they could make at the end of the SUS survey. Eight nurses
mentioned that a challenge with Client Bot Emily was that she
did not consistently respond coherently to the nurses’ statements
and frustration that Client Bot Emily was not able to maintain
ameaningful conversation. For Lyssn Advisor, there was only
1 comment about any challenges with the platform; 1 nurse
noted it was not very user friendly.
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Table 2. Nurses self-reported satisfaction with training components and self-reported preparedness for various suicide prevention activities, based on

posttraining and 6-month follow-up survey responses®.

Posttraining (n=14), mean (SD;

95% CI?)

6-month follow-up (n=13), mean

(SD; 95% CI°)

Satisfaction
Didactic and demonstration portion
Client Bot Emily
Role-play practice
Lyssn Advisor feedback

Preparation®
Doing arole-play
Safety planning with patients
Talking with patients about suicidality
Talking with patients about past suicide behavior
Talking with patients about resources for suicidality

Talking with patients about lethal means

3.1(0.8; 2.6-35)
1.1(1.1; 05-1.6)
35(05; 3.2-3.8)
2.5(0.6; 2.0-3.0)

3.0(0.9; 2535)
2.5(1.0; 1.9-3.0)
2.7(0.8;2.33.1)
25(0.9; 2.1-3.0)
2.2(0.9; 1.7-2.7)
22(1.1; 1.6-33)

3.2(0.8; 2.7-3.6)
15(1.2;0.8-2.1)
35(05;3.3-3.8)
2.6(1.0; 2.1-3.1)

3.2(0.7; 2.8-3.5)
2.9(1.0; 2.4-35)
3.3(0.7; 3.0-3.7)
3.1(0.9; 2.6-3.6)
2.8(0.8;2.3-32)
2.8(1.1; 2.1-3.4)

s4ti sfaction with each activity rated on a0 to 4 scale, with higher scoresindicating greater satisfaction. Preparation indicates nurses’ self-report of how
well the training prepared them for each activity, rated on a 0 to 4 scale with higher scores indicating better preparedness.

b959% Cls presented are based on the SEM.

CSample size was 13 (93%) out of the 14 who completed the posttraining survey and 12 (92%) out of the 13 who completed the 6-month follow-up
survey for all preparation items except doing arole-play, for which 1 nurse marked don’t know.

Descriptively, on the posttraining survey, the highest score
observed for how well the eLearning training prepared nurses
to engagein suicide care activitieswas for doing asuicide safety
planning role-play with a patient actor, whereas the highest
score at the 6-month follow-up was for talking with patients
about suicidal thoughts (Table 2). The lowest scores at both
time points were the same for talking with patients about
resources for support or help with suicidal thoughts and talking
with patients about reducing access to |ethal means.

Secondary Outcome M easures

Quality of General Counseling and Suicide Safety
Planning Skills

Role-play completion rates, average length of time for each
role-play, and role-play quality outcomes are presented in Table
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3. Descriptively, nurses average scores according to Lyssn
Advisor for general counseling skills were at or above what is
considered basic ability and at or above what is considered
advanced ability for empathy (Figure 4). Descriptively, nurses
scores on average across both the SPIRS general safety planning
subscale and subscale for safety planning steps were below the
cutoff for adequate safety planning quality and remained at
similar levels over time (Figure 5). Only 1 nurse attained an
SPIRS score at or above the cutoff (=14), which occurred for
the SPIRS general subscale on the postdidactic role-play.
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Table 3. Descriptive statistics of the quality of general counseling and suicide safety planning skills based on nurses’ performance on 30-minute
role-plays with a patient actor rated using the automated coding system Lyssn Advisor human coding with the Safety Plan Intervention Rating Scale,

Version 3 (SPIRS)?.

Values, n (%)b Role-play  Lyssn Advisor Lyssn Advisor collab-  gpjrs generald, mean SPIRS steps, mean

length, empathy, mean  oration, mean (SD; ¢ (SD; 95% CI)©
SD; 95% Cl ; 95% Cl)
mean (SD)  (SD: 95% CI)°  95% CI)° ( )
Postdidactic 17 (89) 2451 4.01(0.37,3.76- 3.53(0.59;3.26-3.80) 7.94 (3.29; 6.37-9.51) 7.88(1.69; 7.08-8.68)
(6.20) 4.26)
Posttraining 14 (74) 28.81 414 (0.62;3.83- 3.62(0.66;3.27-3.97) 6.93 (2.43; 5.66-8.20) 8.07 (1.77; 7.15-8.99)
(7.20) 4.45)
6-monthsfollow- 10 (53) 29.00 4.15(0.43;3.88- 3.72(0.45;3.45-3.99) 9.10 (2.60; 7.49-10.71)  8.10(1.66; 7.06-9.14)
up (4.32) 4.42)

8Role-plays were completed after (1) the didactic portion of the training in which nurses learned about safety planning and watched demonstration
videos of safety planning, (2) practicing general counseling microskills with the smulated patient Client Bot Emily, and (3) viewing automated coding
scores for general counseling skills through Lyssn Advisor.

bPer(:entages are out of 19 nurses who provided consent.
€95% Cl's presented are based on the SEM.

dspiRS general includes the sum of 6 items of general skills for the delivering suicide safety planning and SPIRS steps includes the sum of 6 items of
completing the safety planning steps. Both scales are rated from 0 to 3 with higher scores indicating higher quality of skills. Lyssn Advisor empathy
and collaboration scores are on ascale from 0 to 5; higher scoresindicate higher quality skills and cutoff of 3.5 for what may be considered basic ahility
and 4 for advanced ability.

Figure 4. Lyssn Advisor mean scores for empathy and collaboration based on suicide safety planning standardized patient role-plays completed by
nurse participants as part of the formative evaluation. Participants were nurses working with medically hospitalized patients. Scores for standardized
patient role-plays presented are those completed after (1) the didactic portion of the training in which nurses learned about safety planning and watched
demonstration videos of safety planning, (2) practicing general counseling microskills with the simulated patient Client Bot Emily, and (3) viewing
automated coding scores for general counseling skills through Lyssn Advisor (posttraining). Empathy refers to how well the nurse demonstrated
understanding of the patient’s thoughts and feelings and collaboration refers to how skillfully the nurse fostered power-sharing that allows the patient’s
ideasto influence the direction of the session. Scores ranging from 0 to 5, with a cutoff of 3.5, may be considered basic ability and 4 as advanced ability.
Error bars represent 95% Cls based on the SEM.
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Figure5. Mean scores on the Safety Plan I ntervention Rating Scale (SPIRS) based on suicide safety planning standardized patient role-plays completed
by nurse participants as part of the formative evaluation. Participants are nurses working with medically hospitalized patients. Scores for standardized
patient role-plays presented are those completed after (1) the didactic portion of the training in which nurses learned about safety planning and watched
demonstration videos of safety planning, (2) practicing general counseling microskills with the simulated patient Client Bot Emily, and (3) viewing
automated coding scores for general counseling skills through Lyssn Advisor (posttraining). Role-plays were rated on the SPIRS by the first author
(DD) by viewing video recordings of each role-play. The SPIRS includes scores for both general aspects of safety planning as well as for each of the
safety planning steps. Scores ranged from 0 to 18, with cutoff scores of 14 or greater indicating high-quality safety planning. Error bars represent 95%

Cls based on the SEM.

SPIRS general

18.00 18.00
16.00 16.00
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We reviewed nurses' posttraining role-play scores (n=14) to
explore areas of strength and weaknesses among the general
and specific aspects of safety planning skills. Among those
nurses who completed the training and a posttraining role-play
within the SPIRS general safety planning subscale, the most
frequently low scoring itemsreflected inadequately or not asking
the patient actor to provide anarrative of arecent suicidal crisis
and aligning this narrative to the risk curve of suicidal crises
(13/14, 93%); the most frequently high scoring item reflected
satisfactory or excellent collaborative engagement with the
patient actor in the safety planning process (12/14, 86%). Among
theitemsfor safety planning steps, low scores were commonly
due to nurses not providing a complete rationale or not asking
for feedback or troubleshooting with the patient actor for each
step. On average across all 6 steps, 75% (SD 11%) of nurses
did not provide arationale for the steps and 94% (SD 5%) did
not ask for feedback (eg, helpfulness or usefulness,
troubleshooting barriers). Nurses frequently, however, met
criteriafor identifying specific and individualized elements of
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the plan, with an average of 95% (SD 6%) meeting thiscriterion
across the 6 steps.

Exploratory descriptive analyses of the length of time nurses
took to complete the role-play and the quality of the suicide
safety planning intervention as scored using the SPIRS,
including scatterplots and bivariate correlations for the
postdidactic, posttraining, and 6-month follow-up role-plays
are presented in Multimedia Appendix 1. We observed a high,
positive correlation between length of time and the SPIRS scores
at the postdidactic role-play, which also had the largest sample
size.

Knowledge and Confidencein Delivering Suicide Safety
Planning

Descriptively, nurses scores on both the measures of
self-perceived knowledge of and confidencein delivering suicide
safety planning were higher at the posttraining and 6-month
follow-up surveys than they were at the pretraining survey
(Figure 6; Table 4).
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Figure 6. Mean scores for self-reported knowledge and confidence in delivering suicide safety planning based on nurses’ self-report on surveys
completed as part of the formative evaluation of the training in suicide safety planning. Participants were nurses working with medically hospitalized
patients. On the pretraining, posttraining, and 6-month follow-up surveys, nurseswere asked to report on 32 aspects of doing safety planning with regard
to (1) how knowledgeable they felt about each aspect and (2) how confident they were doing each in a role-play with a standardized patient. Nurses
rated their knowledge and confidence on a Likert-type scale from with O=not at al, 1=a little, 2=somewhat, 3=a good bit, and 4=very. Items were
summed and divided by the total number of items completed to obtain a score between 0 to 4; higher scoresindicated greater self-perception of knowledge
and confidence in suicide safety planning. Error bars represent 95% Cls based on the SEM.
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1.0 30 I O Pretraining
n=17
2.5 2.5
Posttraining
n=14
2.0 2.0
s '|' 15 'I 6-Month
l n=13
1.0 1.0 l
14 | £35] | 34
3.1
0.5 0.5 13 29
0.0 0.0

Table 4. Descriptive statistics for nurses’ self-reported knowledge and confidence in suicide safety planning based on survey responses over timea.

Pretraining (n=18), mean (SD; 95% CI%)  Posttraining (n=14), mean (SD; 95% CI?) 6-months follow-up (n=13), mean (SD;

95% C1P)
Knowledge 14(0.7;1.0-1.7) 3.1(05;2.8-34) 3.4(0.4; 3.2-3.6)
Confidence 1.3(0.8; 0.9-1.7) 2.9(0.5; 2.6-3.2) 3.1(0.4;2.9-3.4)

3N urses were asked to report on 32 aspects of doing safety planning with regards to 1) how knowledgeable they felt about each aspect and 2) how
confident they were doing each in arole-play with a standardized patient. Nurses rated their knowledge and confidence on a Likert-type scale from with
O=not at all, 1=a little, 2=somewhat, 3=a good bit, and 4=very. Items were summed and divided by the total number of items completed to obtain a
score between 0-4; higher scores indicated greater self-perception of knowledge and confidence in suicide safety planning.

b9596 CI values are based on the SEM.

Changesin Behavior With Patients at Risk of Suicide

At the posttraining survey, 43% (6/14) nurses reported they did
not know if they had made any change in behavior or skipped
the item; the remaining 57% (8/14) reported they had made at
least one behavioral change because of the training (Table 5).
At the 6-month follow-up survey, 23% (3/13) nurses reported
they did not know if they had made any change in behavior or
skipped the item; the remaining 77% (10/13) reported they had
made at least one behavioral change. The most common
behavioral change was Talk more with patients on my unit about
suicidal thoughts than | previously have. The least common
behavioral change was, Engage patients on my unit in suicide
safety planning.

I ntention to Deliver Suicide Safety Planning

Descriptively, nurses’ scoreson the 1-item measure of intention
to engage patients in suicide safety planning on their unit after
being trained in suicide safety planning was higher on the
pretraining survey than the posttraining and 6-month follow-up
surveys. At the pretraining survey, 1 nurse reported they did
not know if they would do safety planning with patients; among
the other 94% (17/18) nurses, the mean was 3.2 (SD 0.1; 95%
Cl 3.0-3.4). At the posttraining survey, 14% (2/14) nurses
reported they did not know if they would; among the other 86%
(12/14) nurses, the mean was 2.3 (SD 0.3; 95% CI 1.7-2.8). At
the 6-month follow-up survey, 15% (2/13) nurses reported they
did not know if they would; among the other 85% (11/13)
nurses, the mean was 2.4 (SD 0.2; 95% CI 1.9-2.8).
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Table5. Freguenciesfor nurses’ self-report of making behavioral changesin working with at-risk patients because of the training based on posttraining

and 6-month follow-up survey responses?

Posttraining (n=14), n (%) 6-months follow-up (n=13), n (%)

Engage patients on my unit in suicide safety planning

Talk with patients on my unit about reducing access to lethal means (out-
side of doing afull safety plan)

Talk more with patients on my unit about suicidal thoughts than | previ-
ously have

Talk more with patients on my unit about their experience of past suicide
attempts or suicidal behaviorsthan | previously have

Talk more with patients on my unit about resources for support or help
with suicidal thoughts or urgesthan | previously have

Change the way | interact with suicidal patientsin some other Wayb

Do not know or skip

1(7) 3(3)
2 (14) 4(31)
6 (43) 7(54)
5(34) 5(38)
3(21) 7(54)
1(7) 4(31)
6 (43) 3(23)

3N urses indicated whether they had made each of the listed changes. Nurses could indicate that they either do not know if they made the changein their

behavior with patients or could opt to skip the question.

PTwo nurses specified on some other way: (1) Beless fearful to ask questions about past suicidal behavior, and (2) being lesstimid to talk with patients

about suicide and how they are feeling.

Discussion

Principal Findings: Feasibility and Acceptability of
the eLearning Training

Developing feasible and acceptable continuing education
training in suicide prevention with opportunities for skills
practice and feedback on skill performance is critical for
integrating suicide prevention into general medical settings.
Findingsfrom thisformative eval uation of an el earning training
in suicide safety planning with acute and intensive care nurses
indicate that completion of the training activities and use of
novel technologies within this context arefeasible. Specifically,
of those nurseswho started the training, 82% (14/17) completed
it. However, on average, it took 2.5 months (mean 76.9, SD
45.8 days) for nurses to complete all training activities despite
the research team’s expectation that it would take no more than
1 month. It may bethat it is difficult for nursesto find the time
to complete the training activities as volunteers in a research
study. Although the training was designed so that it could be
flexibly completed in parts, it may be a more feasible model
for the training to be completed during work hours and nurses
given time away from clinical dutiesto complete the training.

Acceptability of and satisfaction with the novel technologies
varied and indicates some areas for improvement in the
technology. Nurses rated Client Bot Emily above the cutoff for
usability (mean 70.3, SD 19.7) but only alittle satisfying (mean
1.1, SD 1.1), with the reason given by nurses that the virtual
patient was not able to have consistently meaningful responses
to the nurses comments and their attempts to practice
open-ended questions and reflective statements. On average,
nurses rated the Lyssn Advisor system as under the cutoff for
usability (mean 65.4, SD 16.3) but more than somewhat
satisfying (mean 2.5, SD 0.6). It may be the Lyssn Advisor
platform is complex enough that nurses needed a brief tutorial
on the features and how to interact with it; nurses were only
provided instructions for how to access the system and what to
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scores to review. With regard to Client Bot Emily, the ability
for artificia intelligence to generate ongoing and meaningful
conversation isagrowing area of work and will likely improve
with advances in methodology and computing capacity [64].
Nurses may find afuture version of avirtual patient like Client
Bot Emily with increased conversational capacity useful for
practicing counseling skills.

Nurses were sdatisfied with other aspects of the training,
endorsing on average mostly satisfied with the didactic and
demonstration activities (mean 3.1, SD 0.8) and greater than
mostly satisfied with the role-play with a standardized patient
actor (mean 3.5, SD 0.5). Role-play is a critical method for
sKills-based training and increases satisfaction with trainings
[28,32,65], but it can increase the cost, given the need to pay
patient actors, and can be challenging to implement in routine
continuing education settings. An aternative to role-play with
a human patient actor is to have trainees role-play with other
trainees. This method appears to be more cost-effective [66]
and can be as effective on learning outcomes and even incur
additional benefits, such as greater patient empathy resulting
from taking on the role of the patient [67]. Standardized patient
actors may dtill be more appropriate when trainee capability
needs to be measured with greater accuracy, such asin formal
educational environments, to eval uate student competency.

Findings regarding nurses’ perception of how well the training
prepared them to engage in various activities, indicate room for
improvement on aspects of safety planning as well as talking
to patients about suicidality in general. Scores on al the
activitiesweinquired about were descriptively in the somewhat
to mostly range with the lowest scores on identifying local
resources and lethal means counseling. These scoreswerelikely
the lowest because the training did not have content on local
resources nurses could offer to patients and had limited depth
on the types of strategiesto consider for helping patients limit
access to lethal means. Both didactic content in these areas as
well as feedback on specific safety planning skills in addition
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to feedback on general counseling skills are needed to help
nurses feel more prepared to do safety planning.

Secondary Findings: L earning Qutcomes

Examination of learning outcomes suggests the elearning
training is promising with regard to improvement in nurses
knowledge and confidence in delivering suicide safety planning
with patients. On average, nurses endorsed a good hit of
knowledge (mean 3.1, SD 0.5) and confidence (mean 2.9, SD
0.5) after the training and endorsed a little bit for knowledge
(mean 1.4, SD 0.7) and confidence (mean 1.3, SD 0.8) before
the training. This is an encouraging finding because both
perceiving oneself as knowledgeable about and capable of
delivering an evidence-based intervention like suicide safety
planning are known to influence the motivation of health care
workers to deliver it [68]. However, there are numerous other
personal, social, and environmental factorsinfluencing delivery
[69]. For instance, previous research with acute and intensive
care nurses in the study hospital indicates that nurses often do
not have the 30 to 45 minutes of uninterrupted timeto complete
safety planning with patients [19]. Practical challenges may
explain why on average nurses endorsed that they agree
somewhat that they intended to engage patients on their unit in
suicide safety planning after completing thetraining (mean 2.3,
SD 0.3) as well as why only 23% (3/13) of the nurses who
completed the 6-month follow-up survey reported engaging
patientson their unit in suicide safety planning during the study
period. Despite the low use of suicide safety planning, an
encouraging finding was that over half (8/13, 57%) of nurses
at the 6-month follow-up reported that the eLearning training
led them to changetheir behavior in positive wayswith patients
ontheir unitsat risk of suicide. The most common changeswere
Talking more with patients on my unit about suicidal thoughts
than | previously have and Talking more with patients on my
unit about resources for support or help with suicidal thoughts
or urgesthan | previously have.

Although self-reported knowledge and confidence are frequent
targets of training, having greater knowledge and confidence
does not necessarily trandate to high-quality intervention
delivery when observed by atrained rater [70,71]. Consistent
with such findings, nursesin this study endorsed a high degree
of self-reported knowledge and confidence in skills for suicide
safety planning after the training; however, on average, nurses
did not receive ratings above the expert-derived cutoff for
high-quality delivery of suicide safety planning on the SPIRS
for the posttraining standardized patient role-plays. A review
of the Lyssn Advisor and SPIRS scores suggests nurses did well
with skills of collaboration, empathy, and identifying specific
strategies for each of the steps of the safety plan. Areasin need
of further training appear to be providing arationale for safety
planning overall and for each step of the plan as well as
troubleshooting barriers to ensure the strategies identified in
the plan are feasible. Providing a compelling rationale for an
intervention and why it is expected to work for the condition
being treated has been shown to increase patient engagement
in psychotherapy [72,73]. Providing rationales and
troubleshooting barriers to using skills are integral parts of
cognitive-behavioral interventions, such as the suicide safety
planning intervention [ 13] that aimsto teach patients how, why,
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and when to use skills taught in their daily life [74]. Although
the training materials and the video demonstration included
examples of what to say for a rationale and what to ask to
troubleshoot barriers, the importance of these elements could
be more strongly emphasized. Furthermore, it is likely that
nurses need tailored coaching from virtual patients and
automated coding technologies to reinforce the importance of
these elements, ensure that the rationales are accurate and
understandableto the patient, and that barriersto using the safety
plan are effectively addressed.

Asapilot research program using the existing metrics of general
counseling skills (ie, collaboration and empathy) on the Lyssn
Advisor system, this study did not include scores or feedback
to nurses for skills specific to suicide safety planning, such as
how well nurses did with providing a rationale for safety
planning or the quality of strategies identified for the safety
plan. Automated coding for suicide safety planning does not
yet exist; however, automated coding for other types of
cognitive-behavioral interventionsis currently in devel opment
[75] and may trandate to the safety planning context. Future
iterations of this technology-enhanced training would likely
benefit from feedback on giving rational es and troubleshooting
barriers. A larger question remains as to what components of
safety planning are critical for nursesto incorporate and deliver
with high quality. Although higher quality safety plans and
more collaborative safety planning have been shown to be
associated with better patient outcomes [76,77], there is little
know-how about the mechanisms of safety planning and the
specific skills or components of theintervention associated with
patient outcomes[78]. Future research to optimize suicide safety
planning and its components, given the constrains of the acute
care medical setting [79] would be helpful to identify which
skills are critical to teach nurses.

Given thetime constraintsin the acute care context, we explored
the association between the length of time nurses spent in the
role-play with the patient actor and their SPIRS subscale scores.
Although nurses were asked to spend 30 minutes in the
role-play, the actual length of time spent varied. The general
pattern appeared to be that longer role-plays were associated
with higher suicide safety planning quality for thefirst role-play,
but not subsequent role-plays. Such a pattern suggeststhat once
the study nurses were more familiar with the role-play process
or had some previous practice with a suicide safety planning
role-play, the less the length of time mattered in the quality of
their delivery. However, owing to the small and varying sample
size over time, these findings must be interpreted with caution.
In addition, these findings may only be relevant in this
pilot-study context with the type of training nurses received,
the suggested 30 minutes time-limit for the role-play, and the
range of SPIRS scores observed.

Implicationsfor Refinementstotheel earning Training
and Future Evaluation

Findings from this formative evaluation suggest that the
eLearning continuing education model, harnessing novel
technologies through web-based platforms aswell asrole-play
with feedback, is a promising approach for efficiently training
nurses in suicide safety planning. However, there is room for
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improvement to increase the acceptability, help nursesfeel more
prepared to safety plan with patients, and deliver theintervention
with high quality. One modification to the technology to increase
acceptability may be to increase the conversational capacity of
the virtual patient. Another modification needed is to increase
the training material emphasis on the specific suicide safety
planning skills, such as providing patients with a rationale for
safety planning and for each step of the plan as well as
troubleshooting barriersto any strategiesidentified in the plan.
Nurses may also need additional support in how to navigate the
Lyssn Advisor platform. A final consideration isrelated to the
implementation of thetraining. The monthsrequired to complete
the 3- to 4-hour training and the time nurses took between
activities suggests the training activities may have been
challenging for nurses to complete as volunteers. It is possible
that completion would be more feasible and reach more nurses
if it could be tied to continuing education credits and meet
requirements for state licensure [80]. Messaging from nursing
and hospital leadership on theimportance of suicide-prevention
training and the importance of suicide care in the context of
medical care could also encourage nurseS engagement in
training [81,82].

A primary consideration for a future rigorous evaluation is the
ability to recruit and retain participants. The study aimed to
recruit 20 nurse participants and retain 80% in the study over
time. We recruited 19 nurses and 18 (95%) participated in the
study. Of the 18, we retained 78% (n=14) at the posttraining
survey and 72% (n=13) at the 6-month follow-up. Retention in
the 6-month standardized patient role-play was 55% (n=10).
These retention rates were below feasibility cutoffsfor afuture
study, despite retention efforts: nurses were compensated for
their completion of these activities, provided with reminders
and encouragement to continue by research staff, and that
activities could be completed via any computer or smartphone
and location of their choosing so long as these devices had
access to the internet. It may be that recruitment and retention
was negatively impacted by stress and circumstances of the
COVID-19 pandemic, which was ongoing during the recruitment
and study period.

Limitations and Consider ations

As aformative evaluation of the eLearning training, this pilot
study was designed to examine feasibility and acceptability and
provide considerations for iterations on the training. Although
we explored |earning outcomes associated with the training as
part of these considerations, the study was not designed to
provide causal evidence of the effect of thetraining. In addition,
some participants were lost at follow-up, further reducing the
sample size.

Although nurses from across inpatient units and floors at the
hospital could be participants in the study, the sample only
comprised nurses from units who predominantly serve
traumatically injured (including burns) patients. This could
reflect variability in distribution of the study information and
flyer by unit, interest of nurses in receiving the training, or
availability of nursesto participatein avolunteer study that was
designed to require 6 to 7 hours of time over 6 months. The
study findings are limited in generalizability to the hospital and
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service setting the nurses work in, which has a preexisting
emphasis on suicide prevention: the state requires suicide
prevention continuing education for state licensure and in a
hospital that engages in a universal suicide risk screening
practice. Furthermore, nurses working in trauma care serve
patients on their units who have been admitted due to an injury
incurred during a suicide attempt. Our sample also
predominantly identified as White and female, so our results
may not generalize to nurses who identify as men, nonbinary,
or transgender or nurses who identify as multiracial, Hispanic
or Latino, or Black, Indigenous, or people of color. Percentages
of female- and White-identifying nurseswe observed are similar
to those observed nationally in the 2020 National Nursing
Workforce Survey, in which men account for 9% of the
registered-nurse workforce and 81% identify as White [83].

There arelimitationsto some of the measures used in this study,
as most were developed specifically for this study and do not
have known psychometric properties; however, the knowledge
and confidence measures devel oped demonstrated good internal
consistency reliability. The preexisting measures used were the
SUS and the SPIRS. The SUS is a well-validated scale and
demonstrated good internal consistency reliability in our study.
The SPIRS is an unpublished rating system for the Suicide
Safety Planning Intervention. The data were coded by asingle
rater, the first author (DD), who was trained to reliably code
with the devel opers of the scale. Although examining learning
outcomes using observational coding by atrained rater as well
of self-report is a strength of this study, for afuture evaluation,
having a second rater would increase the rigor of the design
[84]. We similarly sought to examine training engagement
through self-report and objective data from the Lyssn.io
platform. We were ableto obtain dataon how many times nurses
used Client Bot Emily over the course of the study but were
unableto capture these datafor Lyssn Advisor. The system does
routinely capture when a video or audio recording is uploaded
by auser, but for practical purposes, the study team did that on
behalf of participants, so we were unableto confirm nurses had
accessed the platform with use data. More granular objective
data on use from the platform may be valuable for a larger
evaluation to explore the relationship between the amount and
patterns of technology use and its association with learning
outcomes.

A final consideration is that training is only one step in the
complex process of implementation of anew practice. Previous
research with acute and intensive care nurses suggests there is
aneed and opportunity to engage patientsat risk of suicidewho
are hospitalized for medical reasons in suicide prevention
interventions; however, this setting also presents barriers to
doing so[19]. Primary barriersinclude the busy hospital setting
in which nurses face competing priorities and limited
uninterrupted timeto talk with patients about the sensitive topic
of suicide. Patients abilities to engage also vary over the
hospital stay; for instance, patients are often in pain, taking
opioid medications, recovering from surgery, or otherwise
experiencing alterationsin their cognition and mental status. It
may bethat in actual practice nurses may need to deliver suicide
safety planning with modifications, such as supporting patients
to effectively use computer technology that guides them through
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the safety planning process as opposed to relaying solely on the
nurse to complete the full intervention [85]. Either way, it
remains valuable for nurses to receive training that increases
their comfort, confidence, and skillsin providing suicide-related
careto patients.

Conclusions

Integrating suicide prevention in medical settings and training
health care workersin suicide prevention skillsis akey part of
the US National Strategy [11] to prevent suicide. Efficient,
accessible, and effective continuing education trainingsthat can
be brought to scale and meet this goal are needed. Novel
computer and web-based technol ogies now make it possible to
create el earning continuing educational opportunities that use

Darnell et al

uniquely to the training of nurses in the inpatient acute and
intensive medical care context and the feasibility and
acceptability of using 2 novel technologiesrelying on artificial
intelligence to provide nurses with opportunities to practice
suicide prevention skills and receive feedback on these skills.
The use of these technologies is promising for future training
in skillsfor suicide safety planning. Technol ogic modifications
that may enhance the training include increasing the virtua
patient conversational abilities and adding automated coding
capability for specific suicide safety planning skills. A
subsequent fully-powered trial of the elLearning training
incorporating these modifications could then eval uate the impact
on learning outcomes both in thetraining context and in routine
care with patients.

evidence-based learning methods. This study contributes
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