UMass Chan Medical School
eScholarship@UMassChan

University of Massachusetts Medical School Faculty Publications

2017-05-15

Computer Administered Safety Planning for Individuals at Risk for
Suicide: Development and Usability Testing

Edwin D. Boudreaux
University of Massachusetts Medical School

Et al.

Let us know how access to this document benefits you.

Follow this and additional works at: https://escholarship.umassmed.edu/faculty_pubs

b‘ Part of the Emergency Medicine Commons, Health Information Technology Commons, Mental and

Social Health Commons, Psychiatry Commons, and the Psychiatry and Psychology Commons

Repository Citation

Boudreaux ED, Brown GK, Stanley B, Sadasivam RS, Camargo CA, Miller IW. (2017). Computer
Administered Safety Planning for Individuals at Risk for Suicide: Development and Usability Testing.
University of Massachusetts Medical School Faculty Publications. https://doi.org/10.2196/jmir.6816.
Retrieved from https://escholarship.umassmed.edu/faculty_pubs/1320

This material is brought to you by eScholarship@UMassChan. It has been accepted for inclusion in University of
Massachusetts Medical School Faculty Publications by an authorized administrator of eScholarship@UMassChan.
For more information, please contact Lisa.Palmer@umassmed.edu.


https://escholarship.umassmed.edu/
https://escholarship.umassmed.edu/faculty_pubs
https://arcsapps.umassmed.edu/redcap/surveys/?s=XWRHNF9EJE
https://escholarship.umassmed.edu/faculty_pubs?utm_source=escholarship.umassmed.edu%2Ffaculty_pubs%2F1320&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/685?utm_source=escholarship.umassmed.edu%2Ffaculty_pubs%2F1320&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1239?utm_source=escholarship.umassmed.edu%2Ffaculty_pubs%2F1320&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/709?utm_source=escholarship.umassmed.edu%2Ffaculty_pubs%2F1320&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/709?utm_source=escholarship.umassmed.edu%2Ffaculty_pubs%2F1320&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/704?utm_source=escholarship.umassmed.edu%2Ffaculty_pubs%2F1320&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/908?utm_source=escholarship.umassmed.edu%2Ffaculty_pubs%2F1320&utm_medium=PDF&utm_campaign=PDFCoverPages
https://doi.org/10.2196/jmir.6816
https://escholarship.umassmed.edu/faculty_pubs/1320?utm_source=escholarship.umassmed.edu%2Ffaculty_pubs%2F1320&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:Lisa.Palmer@umassmed.edu

JOURNAL OF MEDICAL INTERNET RESEARCH Boudreaux et al

Original Paper

Computer Administered Safety Planning for Individuals at Risk
for Suicide: Development and Usability Testing

Edwin D Boudreaux', PhD; Gregory K Brown?, PhD; Barbara Stanley’, PhD; Rajani S Sadasivam', PhD; Carlos A
Camargo Jr*, DrPH, MD; Ivan W Miller’, PhD

1University of Massachusetts Medical School, Worcester, MA, United States
Zperelman School of Medicine of the University of Pennsylvania, Philadelphia, PA, United States

3Department of Psychiatry, Columbia University College of Physicians & Surgeons and New York State Psychiatric Institute, New York City, NY,
United States

“*Massachusetts General Hospital, Boston, MA, United States
>Butler Hospital and the Warren Alpert Medical School of Brown University, Providence, RI, United States

Corresponding Author:

Edwin D Boudreaux, PhD

University of Massachusetts Medical School
55 Lake Avenue North

Worcester, MA, 01655

United States

Phone: 1 508 334 3817

Fax: 1 508 421 1490

Email: edwin.boudreaux@umassmed.edu

Abstract

Background: Safety planning is a brief intervention that has become an accepted practice in many clinical settings to help
prevent suicide. Even though it is quick compared to other approaches, it frequently requires 20 min or more to complete, which
can impede adoption. A self-administered, Web-based safety planning application could potentially reduce clinician time, help
promote standardization and quality, and provide enhanced ability to share the created plan.

Objective: The aim of this study was to design, build, and test the usability of a Web-based, self-administered safety planning
application.

Methods: We employed a user-centered software design strategy led by a multidisciplinary team. The application was tested
for usability with a target sample of suicidal patients. Detailed observations, structured usability ratings, and Think Aloud
procedures were used. Suicidal ideation intensity and perceived ability to cope were assessed pre-post engagement with the Web
application.

Results: A total of 30 participants were enrolled. Usability ratings were generally strong, and all patients successfully built a
safety plan. However, the completeness of the safety plan varied. The mean number of steps completed was 5.5 (SD 0.9) out of
6, with 90% (27/30) of participants completing at least 5 steps and 67% (20/30) completing all 6 steps. Some safety planning
steps were viewed as inapplicable to some individuals. Some confusion in instructions led to modifications to improve
understandability of each step. Ratings of suicide intensity after completion of the application were significantly lower than
preratings, pre: mean 5.11 (SD 2.9) versus post: mean 4.46 (SD 3.0), #,,=2.49, P=.02. Ratings of ability to cope with suicidal
thoughts after completion of the application were higher than preratings, with the difference approaching statistical significance,
pre: mean 5.93 (SD 2.9), post: mean 6.64 (SD 2.4), t,,=—2.03, P=.05.

Conclusions: We have taken the first step toward identifying the components needed to maximize usability of a self-administered,
Web-based safety planning application. Results support initial consideration of the application as an adjunct to clinical contact.
This allows for the clinician or other personnel to provide clarification, when needed, to help the patient build the plan, and to
help review and revise the draft.

(J Med Internet Res 2017;19(5):e149) doi:10.2196/jmir.6816
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Introduction

Background

Suicide and suicide attempts have increased over the past 10
years in the United States despite efforts by national
organizations to reduce them [1-4]. Safety planning is a common
suicide prevention tool designed to help an individual develop
a plan for managing his or her suicidal thoughts. Although no
universally accepted safety planning method exists, the Safety
Planning Intervention [5,6] has gained widespread acceptance
in the suicide prevention community and has been incorporated
into numerous treatment guidelines and interventions [5-8]. The
Safety Planning Intervention [5] is collaboratively built by a
clinician with a patient and encourages individuals to engage
in six sequential steps when feeling suicidal: (1) identify early
warning signs, (2) employ internal coping strategies, (3) distract
with social engagement or change of environment, (4) access
suicide-protective social support, (5) seek help through crisis
resources, and (6) restrict access to lethal means. The Safety
Planning Intervention has a strong empirical foundation
supporting each of its six steps [5], as well as evidence that it
improves the average number of outpatient mental health visits
for suicidal patients during the 6 months following the index
emergency department (ED) visit, when compared with
treatment as usual [9].

Although the Safety Planning Intervention is quick when
compared with other suicide prevention interventions such as
cognitive behavioral therapy, it commonly takes 20 min or more
to administer [5,10-13]. Given that many health care settings,
such as EDs and primary care settings, are characterized by
multiple competing demands and suffer from serious time
constraints on how much time can be spent with individual
patients, the time it takes to build a collaborative safety plan
remains an important barrier limiting adoption and
implementation in clinical practice [10]. Moreover, it takes
clinician training and practice to build a high quality,
personalized safety plan [5]. Consequently, not having ready
access to well-trained clinicians who know how to build a good
safety plan is a barrier that further impedes widespread
implementation in most health care settings, especially those
not specifically devoted to providing behavioral health care.
Novel approaches to safety planning that decrease staff burden
by making the process less time-intensive, which support the
systematic building of high-quality plans, and remain effective
in preventing suicidal behavior are needed.

Safety Planning

With the ubiquity of computers and Internet access in modern
society, a Web-based, self-administered safety planning
application could offer tremendous potential for accomplishing
these objectives and improving scalability of safety planning.
Supporting this premise, several mobile phone apps designed
for self-administered safety planning are currently available
[14-16]. However, these safety planning apps are not designed
to be used as clinical tools in health care settings; as a result,
they have significant limitations, including being dependent on
a patient having a mobile phone, downloading the app
successfully, and completing the safety planning steps, most of
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which require extensive text entry, during a clinical encounter.
Should these barriers be resolved, review by the clinician on
the patient’s phone is not practical. Moreover, there is no
published data on the usability of these mobile phone safety
planning apps. Thus, we designed, built, and tested the usability
of a Web-based, self-administered safety planning application
that could be completed on a desktop, laptop, or tablet computer.
Our goal was to have the application include standardized
instructions, “as needed” access to video instructions, and ready
downstream access to the safety plan for Web-based editing,
reprinting, and sharing with other clinicians and caregivers. We
do not intend for the Web-based application to replace the
clinician; rather, we expect it will make building safety plans
more efficient for the clinician by reducing the total time
required to build a safety plan by offloading the bulk of the
orientation to the safety plan and the creation of the plan itself
to the computer. The clinician will still maintain a role in
reviewing the safety plan and editing it, as needed.

Before such a system can be widely promoted, the usability of
the application must first be established, and the alpha version
of the application adapted based on user feedback. The final
system’s impact on clinical workflow, such as whether clinician
efficiency improved when compared with traditional safety
planning, and impact on suicide-related outcomes, such as
whether suicidal behavior decreases, needs to be conducted.
This paper describes the development process and initial results
of the usability testing (ie, the first step). This is important,
because usability can be seriously impacted by a variety of
factors, even with a seemingly simple task, such as completing
an online form. For example, usability can be adversely
impacted by context or setting (eg, busy, distracting medical
settings) and patient population (eg, mixed demographics, mixed
computer literacy, medically ill, psychologically distressed).
Moreover, this is the first systematic test of the transition of
modalities from clinician administered to self-administered, and
the team needed to validate that users could create at least the
initial draft of the safety plans themselves.

Methods

Overview of Application Development

We employed a user-centered, iterative software design strategy.
Our development was funded through the Emergency
Department-Safety Assessment and Follow-Up Evaluation
(ED-SAFE) [17] and overseen by one of the ED-SAFE’s
Principal Investigators (EDB). The team comprised
psychologists, psychiatrists, emergency physicians, nurses,
informaticians, software engineers, and additional subject matter
experts, including the developers of the Safety Planning
Intervention [5] (GKB, BS), and included both experienced
researchers and active clinicians. The entire team was intimately
involved with every step of the design and testing process to
ensure that the application was firmly rooted in the latest
advances in safety planning and was user-friendly. It was built
to be compliant with applicable health care security and privacy
standards, including the Health Insurance Portability and
Accountability Act (HIPAA).
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The computer application used the same six steps as the Safety
Planning Intervention, but the order of the steps was changed
to put means restriction first, rather than last, because members
of the team noted that it is important for the individual to restrict
means to suicide immediately upon discharge from the hospital.
Presenting means restriction first aligned with the presumed
order of action and priority upon discharge. The new order,
along with associated instructions and response options used
for the application, is presented in Figure 1. Multimedia
Appendix 1 contains some representative screenshots.

The original Safety Planning Intervention, like other versions
of safety planning, is designed to be completed by clinician
interview, with the patient’s responses documented in text on
a template paper form. We considered simply computerizing
this by presenting instructions for each of the six steps followed
by an open text field to allow the patient to enter his or her
free-text responses. However, this was viewed by the design
team to be a potential barrier because of the need for computer
keyboard literacy and with potential for lengthening the time
of administration. Consequently, to facilitate rapid, user-friendly
completion, multiple choice options were developed for the first
three steps. The response options were created by soliciting
suggestions from subject matter experts, iterative review by the
development team and consultants, and revision based on patient
input to select the final response options and to perfect the
wording. A free-text field was included for each step to allow
individuals to input their own responses, if and when they desire.
This combination of multiple choice and free-text balanced the
need for simplicity with the goal of personally tailored planning.
Each of the six traditional Safety Planning Intervention steps is
presented sequentially, with easy-to-follow instructions and a
“MORE” button that provides additional detail, if needed. A
brief instructional video was developed to provide additional
instructions to the patient, accessible as needed.

Once all the six steps have been completed, the individual
reviews and “confirms” the safety plan. The printed version is
formatted similar to the traditional Safety Planning Intervention
and is designed to fit on a single page for ease of printing,
access, and manipulation. The safety plan is stored on a secure
server, and the individual can access the plan from any computer
or mobile phone with Internet connection. The safety plan can
be edited, printed, saved as a portable document format (PDF)
and shared with others by email through a secure email service.

Setting and Participants

The usability testing was set in an urban, tertiary care hospital
in Central Massachusetts. Consecutively presenting adult
patients being evaluated for an acute psychiatric emergency in
either the ED or inpatient psychiatric unit were screened during
research assistant (RA) shifts. Inclusion criteria included 18
years of age and endorsement of active suicidal ideation in the
past two weeks. Exclusion criteria included persistent severe
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medical illness, severe emotional distress, cognitive
insufficiency (eg, dementia, psychosis, altered consciousness),
incarceration, and insurmountable language barriers.

Usability Testing Procedures

Eligible patients, who agreed to participate, signed written
informed consent. We used a “Think Aloud” protocol testing
approach [18,19]; although the participants interacted with the
application and completed their safety plan, they were asked to
vocalize their thoughts, feelings, and opinions about each screen.
Think Aloud informs how a user approaches the interface and
his or her mental processes when utilizing the interface.
Additionally, Morae (TechSmith version 3.2.1, 2010) usability
software was used [20-22]. It allows for video and audio
recordings of the subject being tested, including recording clicks,
keystrokes, and other events. For our purpose, one reviewer
reviewed the audio recordings and summarized the issues
identified by the participant. Structured usability ratings and
open-ended questions asking about pros, cons, and
recommendations for improvement were obtained by the RA.
All problems or difficulties encountered throughout the protocol
through Think Aloud, direct observation, and patient interview
were documented in detail and reviewed with the study team
weekly. Software, instructions, and item wording were modified
in response to feedback.

Because there was some concern that having patients engage
in self-administered safety planning could actually have the
paradoxical effect of increasing momentary intensity of suicidal
ideation, participants provided ratings of suicidal ideation before
and after engaging in the safety planning. Conversely, engaging
with the application could have the effect of improving an
individual’s perceived ability to cope with suicidal thoughts, so
ratings of ability to cope with suicidal thoughts were obtained.
The medical records of each participant were reviewed for one
month before and after the enrollment date to assess acute
suicide-related health care utilization.

Measures

Demographics and Descriptives

Age, sex, race (white, black or African American, Asian or
Pacific Islander, American Indian, Alaska Native, Aleut, Other),
ethnicity (Hispanic, non-Hispanic), and insurance type (private,
Medicare, Medicaid or State, other, none) were documented on
all enrolled patients. In addition to demographics, we abstracted
the following information from their medical record: presence
of alcohol abuse (current intoxication or evidence of any
problem use), intentional illegal or prescription drug misuse
(current intoxication or evidence of any problem use), presence
of depressed mood, disposition (discharged home, admitted to
medical unit, admitted or transferred to psychiatric or substance
abuse unit), and emergency physician discharge diagnosis.
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Figure 1. Safety planning application steps.

Step 1: Remove Access
Putting some distance between you and the things you can use to hurt yourself is important. It makes it
less likely you will act on your suicidal thoughts when they happen. And it gives the suicidal feelings
time to diminish. It is best to limit your access to things that you can use to hurt yourself.

Ask yourself: What things should I remove or limit my access to? What might I use to hurt
myself? Do this when you are not in a crisis state or get someone to help you if you are in crisis.

Step 2: Warning Signs
People usually have warning signs when they are becoming suicidal. Knowing your warning signs will
help to remind you to use your safety plan. Doing so can help avoid a suicidal crisis.

Ask yourself: What are my specific warning signs a crisis is developing?

Step 3: Distracting Activities
If you are feeling suicidal, distracting yourself from these thoughts and feelings can help you get through
the crisis. Do things that are engaging and calming rather than upsetting to you, e.g. listen to calming not
upsetting music.

Ask yourself: What engaging and calming activities can I do to distract myself?

Step 4: Distracting People and Places
The people in your life can help you when you’re feeling suicidal in two ways. Step 4 describes the first
way and the next step describes the second way. First, they can serve as distractions from your problems
by taking your mind off things that are bothering you. People can help take your mind off your problems
without you ever talking about your suicidal feelings. In this step, you don’t discuss your suicidal
feelings. Instead, you can just be with the other person and use them to distract yourself. Perhaps you can
do something interesting together. If you don’t have a person to distract you, you can go to a place where
other people are, like a coffee shop or the gym. Sometimes just being around others can help distract you
from your problems.

Ask yourself: Who helps me to take my mind off of my problems? Where can I go to take my
mind off of my problems? (Do not list places where drugs or alcohol are used.)

Step 5: Social Support

The second way people can help is by providing you support and help you solve your problems. In other
words, you can turn to them to help you through your suicidal crisis by talking with them about the
problems you are having. Choose people who are likely to be positive and helpful.

Ask yourself: Which family members or friends can I talk to to help me feel better? Who can help
me get through the crisis? Who is supportive? (Sometimes people feel there are no family members or
friends who can help them through a suicidal crisis. If this is true for you, simply go to the next step,
which will provide ideas on other supportive people.)

Step 6: Professional Help
There are professionals who can and want to help you! Even if you cannot reach your doctor, you can
always call the Lifeline (crisis hotline). The Lifeline has trained people who can help you through your
Crisis.

Ask yourself: Where can I get help?

Safety Planning Application

All patients were provided the laptop on the “home” page. They
registered by creating a username and strong password and then
read and responded to each of the six steps sequentially, as
summarized in Figure 1.

Process Log

The RA completed a process log for each participant,
documenting any problems noted, the solutions applied, and
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the outcome. Problems were categorized based on the following
domains: technical failure (eg, Internet disconnection, hardware
dysfunction), computer literacy (eg, mouse use, text entry),
safety plan step completion (eg, trouble understanding how to
respond, applicability of the step), interruptions during safety
plan completion (eg, clinical care, meals, visitors), and use of
proxy to help complete the plan (eg, family member or visitor).
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Usability Ratings

All participants provided structured usability ratings (1=strongly
disagree, 2=disagree, 3=neutral, 4=agree, 5=strongly agree)
across a variety of specific tasks, including ability to easily
move between screens, ability to understand the language of
the safety planning steps, confidence in being able to create a
safety plan, helpfulness of the instructional video (if watched),
desire to send the safety plan to someone else by email,
likelihood of using the safety plan if suicidal thoughts arise in
the future, and understanding of how the safety plan can help
manage suicidal thoughts. These domains were identified by
the study team as tasks considered important for usability and
most consistent with the ultimate goal of the application.
Open-ended questions were used to assess the positive and
negative impressions of the application, as well as
recommendations for improvement. The ratings and interview
were administered by the RA after the participant completed
their safety plan.

Suicide Ratings

Two aspects of suicidal ideation were measured immediately
before and after engagement with the application: suicidal
ideation intensity (O=none, 10=constant) and perceived ability
to cope with suicidal ideation (0=no ability to cope, 10=strong
ability to cope). Although standardized, validated instruments
measuring suicidality have advantages, there were two reasons
we used simple 0-10 point items instead. First, we enrolled
subjects in the ED setting. This setting is very time-sensitive,
and patients were often uncomfortable or distressed, so we
wanted the total participant burden to be as light as possible,
precluding lengthier scales. Second, we were interested in
detecting changes over a very short period of time—pre- and
post-engagement with the software. Standardized scales are not
designed to detect short-term state-changes in suicidal ideation.

Emergency Department Utilization Review

The medical records for the month before and after the index
visit were reviewed. All ED visits were noted and classified
based on whether or not they were related to suicidal ideation
or behavior (0=no, 1=yes). Only medical records associated
with the study’s health care system were accessible. Although
it would have been advantageous to acquire medical records
from other health systems, this proved infeasible because of
patient confidentiality laws.

Data Analysis

The primary outcomes reflecting usability were summarized
using descriptive statistics, including proportions, means, and
standard deviations (SDs). The safety planning application
technical completion rate was defined as the proportion of
participants who initiated the application and were able to
complete navigation from start to end without critical technical
failures, usability issues, or other interruptions resulting in an
aborted encounter. The safety plan step completion rate was
defined as the proportion of participants who provided at least
one response for each of the six steps. This completion rate was
also calculated for each of the six steps individually. Process
problems were summarized as present or absent based on the
categories described in ‘“Measures—Process Log” section.
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Descriptive statistics were calculated on usability ratings for
each domain described in “Measures—Usability Ratings”
section. Additional analyses included paired sample ¢ test
comparing suicidal ideation intensity and ability to cope with
suicidal ideation pre-post safety plan administration, as well as
a paired sample ¢ test comparing suicide-related acute health
care visits in the one month before and after the index visit.
Statistical Package for the Social Sciences 22 (IBM, Armonk,
NY) was used for all analyses.

Results

Demographics and Descriptives

A total of 69 patients with suicidal ideation or a suicide attempt
were approached by the RA; of these, 37 met all of the eligibility
criteria, and 81% of those eligible (30/37) consented to
participate and were enrolled. The average age of the sample
was 39 years old (SD 14 years), with 47% (14/30) being male,
83% (25/30) indicating white race, and 10% (3/30) indicating
Hispanic ethnicity. The majority (n=25/30; 83%) were insured
by Medicaid or another state program. The clinical
characteristics of the sample were as follows: presence of alcohol
abuse (current intoxication or evidence of any problem use),
30% (9/30); intentional illegal or prescription drug misuse
(current intoxication or evidence of any problem use), 30%
(9/30); presence of depressed mood, 53% (16/30); and
disposition, 10% (3/30); discharged home; admitted to medical
unit, 3% (1/30); and admitted or transferred to psychiatric or
substance abuse unit, 87% (26/30). The most common primary
emergency physician discharge diagnosis was mood-related
(eg, depression, emotional distress, emotional crisis), which
was assigned to 60% (18/30). The remaining had a variety of
medical and substance abuse diagnoses.

Usability

Multimedia Appendix 2 summarizes the usability statistics. All
participants successfully registered, viewed all six of the safety
planning build screens, and created a final, one-page safety plan
PDF that could be printed, saved, or shared by secure email.
However, completeness of the safety plan varied. The mean
number of steps completed was 5.5 (SD 0.9), with 90% (27/30)
completing at least 5 steps and 67% (20/30) completing all six
steps.

It was found that 3 of the first 5 subjects experienced some type
of technical failure, including interrupted Internet connection
and “frozen” screen resulting from a glitch in the Morae usability
software. At the time of enrollment, these problems were
rectified by the RA, and they did not prevent the participants
from resuming the application and completing their safety plans.
Root causes were identified and addressed, resulting in none of
the final 25 enrollees experiencing technical failures.

In total, 40% (12/30) of the participants reported or demonstrated
at least one problem related to computer literacy, including
unfamiliarity with using the mousepad and with typing on a
keyboard. This did not result in any aborted safety plans, but it
did require some modest technical assistance from the RA on
occasion. It was found that 23% (7/30) of the participants
reported or demonstrated problems with the actual process of
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building the safety plan that was not related to general computer
literacy. The initial registration process caused some confusion
because it required creation of a strong password; instructions
around this process were improved, resulting in the final 20
enrollees reporting no problems with the registration process.
Some participants needed clarification on how to complete
individual steps. Most commonly, early in the study, patients
confused Steps 4 and 5, because both involve identifying people
who can help the individual in some way. Although Step 4
instructs the individual to identify people who can help distract
from suicidal thoughts, Step 5 instructs the individual to identify
people they can confide in and who can actually help them
manage their suicidal thoughts and associated problems. Some
of the confusion arose because the same set of people applied
to both steps. This overlap is acceptable for building a safety
plan, but the instructions initially were unclear, creating
uncertainty within the participants. On the basis of the
participant feedback, the instructions were modified to help
clarify this distinction between the two steps. Instructions were
improved, resulting in no difficulty identified with
comprehension for the final 10 enrollees.

Completion of Step 5 (identifying individuals who can help the
individual through a suicidal crisis) demonstrated the highest
incompletion rate; this was not only because of the
aforementioned confusion with Step 4, but also because some
participants simply did not have anyone with whom they felt
comfortable talking about their suicidal thoughts. Consequently,
they left it blank. This perceived lack of personal relevance was
a common cause for other steps being left blank as well. For
example, Step 1 (lethal means restriction) was not answered
by an individual who reported not having any lethal means
accessible to him, and Step 6 (professional services to access
when suicidal) was left blank by an individual who had no
existing physician or clinician and did not know the address of
the nearest ED, so could not populate any of the fields. The
software was modified to allow patients to select “skip or does
not apply.”

Interruptions during the process were relatively common
(n=8/30; 27%) due to testing, meals, and visitors. These
interruptions did not prevent the individuals from building a
safety plan, but it often required them to pause the process and
resume later. Although the instruction video was available to
all, only 17% (5/30) chose to watch it, with the others stating
that they did not think they needed to because the text
instructions were clear.

In general, the usability ratings were strong, with the averages
ranging from 3.8 (helpfulness of the video; n=5) to 4.4
(understanding safety plan step instructions). It was found that
80% (24/30) of the participants agreed or strongly agreed that
they would use their safety plan in the future if they experienced
suicidal ideation. Open-ended comments generally supported
the favorable usability.

Suicide Ratings

Ratings of suicide intensity after completion of the application
were significantly lower than preratings, pre: mean 5.11 (SD
2.9) versus post: mean 4.46 (SD 3.0), #,,=2.49, P=.02. Ratings

of ability to cope with suicidal thoughts after completion of the
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application were higher than preratings, with the difference
approaching statistical significance, pre: mean 5.93 (SD 2.9),
post: mean 6.64 (SD 2.4), t,,=—2.03, P=.05.

Suicide Related Acute Health Care

The total number of ED visits related to suicide decreased from
an average of 1.00 (SD 0.45) visit in the month before the index
visit to an average of 0.07 (SD 0.25) after the index visit,
t=11.34, P<.001. In the month before the index visit, 93%
(28/30) of patients had one or more suicide-related ED visits;
in the month after the index visit, 7% (2/30) of participants had
one or more suicide-related ED visits.

Discussion

Principal Findings

We designed and built a self-administered safety planning
application for use with patients at risk for suicide and assessed
its usability in 30 suicidal patients. All 30 participants were able
to successfully navigate the software and produce a safety plan.
Self-reported usability ratings were generally positive, even
with early recruits using the initial version that had not yet
benefited from adjustments resulting from user testing. However,
our observations revealed important parameters surrounding
the application’s usability and optimal deployment, including
the need for technical problem solving during early deployment,
ensuring the availability of clinical or other personnel to help
with usability issues if and when they arise, and review and
editing of the safety plan with a clinician, with particular
attention given to understanding skipped steps.

We experienced technical problems in 3 of the first 5
participants. These were navigated in real-time by the RA,
allowing the 3 participants to complete the safety plan, and root
cause analyses reduced technical failures to 0 for the final 25
enrollees. This experience highlighted the importance of
identifying and addressing rudimentary technical issues before
and during initial clinical deployment. Despite generally positive
self-reported usability ratings, 40% (12/30) of participants
self-reported or demonstrated upon direct observation at least
one minor computer literacy issue. None of these computer
literacy problems prevented the individual from building a safety
plan; instead, it simply caused the build to take longer than it
would have otherwise taken if the issues had not been
encountered and, at times, resulted in the RA having to provide
instruction, such as showing the individual how to use the
mousepad.

It was found that 33% (10/30) participants skipped at least one
of the six steps, which was due to two primary reasons. First,
some of the instructions were not clear about exactly what the
step required of the individual. Most of the confusion centered
around Steps 4 and 5, as described in the “Results” section.
Both Steps 4 and 5 required the participant to identify people
who can help the individual in some way, with Step 4 identifying
people who can help distract from suicidal thoughts and Step 5
identifying people they can confide in and who can actually
help them manage their suicidal thoughts and associated
problems. This led to confusion because many individuals did
not understand the distinction, or pointed out that the same set
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of people applied to both steps. With improvements to the clarity
of the instructions, these issues were resolved. Second,
individual steps that were not viewed as applicable or personally
relevant, were skipped. This occurred most frequently with Step
5, which many patients chose to skip because they had no one
in their social network with whom they felt comfortable
divulging their suicidal thoughts. Reluctance to discuss suicide
is not uncommon; it may also be reflective of the tendency for
suicidal individuals to be socially isolated [23,24]. As a result,
the software was modified to allow an individual to indicate if
he or she desired to skip the step. It is important for clinicians
to review skipped steps with the patient to determine the reason
and to help problem-solve alternatives. Safety planning is
primarily a process of helping patients to learn to use coping
strategies during a suicidal crisis. We believe clinicians, who
are competently trained in this intervention, are an essential
component. However, the degree of clinical involvement
required when using the safety planning Web application could
be minimized and streamlined. The two models—traditional
safety planning administered by a clinician using a paper-based
form versus safety planning facilitated by the self-administered,
Web-based application with clinician review—warrants further
study in a randomized clinical trial examining not only clinical
efficacy on suicide-related outcomes but also workflow
efficiency, cost effectiveness, and clinician and patient
satisfaction.

The application allowed multiple choice and free-text options
for the first three steps. All participants completed the first three
steps, with the vast majority choosing at least one of the multiple
choice response options for each step. Every multiple choice
response option across the three steps was selected by at least
one participant. Free-text responses were entered by many as
well, ranging from 23% (7/30) for Step 3 to 53% (16/30) for
Step 1. This pattern supports continued use of multiple choice
options, their relevance supported by their selection by patients,
as well as inclusion of the free-text capabilities to allow for
added personalization.

Engagement in the application did not appear to increase suicidal
ideation intensity; in fact, the pattern was the opposite. Statistical
decreases in suicidal ideation intensity, and increases in
perceived ability to cope with suicidal ideation, were observed
when comparing pre- and post-ratings. ED visits related to
suicidal ideation or behavior also decreased in the month after
enrollment, when compared with the number of visits in the
month before enrollment. These indices were exploratory and
interpretation should be conservative, because there was no
control condition against which to compare performance.
Moreover, decreases in ED visits after the index visit could be
the result of other interventions delivered to mitigate the
participants’ suicide risk, such as inpatient psychiatric
hospitalization, which occurred in 87% (26/30) participants.
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Limitations

The safety planning application is subject to the limitations
inherent in a Web-based platform; it requires a computer,
Internet connectivity, some computer literacy, and general
literacy. The use of multiple choice options may funnel patients
into options that are not tailored to them, a scenario that the
option of free-text fields may only partly counteract. The study
was a usability study, not a trial, so it did not follow patients
prospectively or have a control condition against which to
compare the application’s impact on suicidal ideation or
behavior. Furthermore, although a self-administered version
has scalability, it may lack the personalization and expert
guidance that a clinician-administered version has. For example,
the clinician-administered version aids patients in determining
which strategies and individuals will be most helpful and safest
for them, allowing for a collaborative evaluation of their value,
a task that patients, on their own, may not be able to accomplish.
Another limitation was the sample size. It was small and may
not represent all suicidal patients. This is acceptable for early
usability tests; further testing in a large-scale trial should also
seek to better identify subpopulations for whom the intervention
is most appropriate and effective. Finally, the RA attempted to
preserve naturalistic, real-world administration. However, she
was present to observe and document problems and answer any
questions. This is an inevitable tension in early usability studies
that are also designed to obtain information to improve the
software through using real-time feedback.

Conclusions

A computerized, self-administered safety planning system that
produces high-quality safety plans anywhere, anytime is highly
innovative. Although most medical settings are usually fraught
with pressing time demands for clinicians, leading to
deprioritizing interventions like safety planning, patients often
have considerable downtime as they are waiting for tests,
clinicians, consultations, or procedures. Many settings simply
lack the available interventionists to provide safety planning
during the encounter. Our application has strong potential to
address this problem. However, before its full impact can be
tested, establishing its usability in challenging real-world settings
is an essential first step. We have built the application with
downstream dissemination in mind and have taken the first step
toward identifying the components needed to maximize usability
and foster adoption in clinical settings. It is not intended to be
a stand-alone intervention. Rather, it is intended to allow the
patient to begin the safety plan and allows for the clinician or
other personnel to provide clarification, when needed, to help
the patient build the plan, and to help review and revise the
draft. A deployment where the patient can ask questions and
receive technical assistance, whereas having clinicians inquire
about skipped steps to clarify the reasons for the omission, is
optimal. The next step is to demonstrate clinical efficacy of this
model.

The authors would like to acknowledge the editorial assistance of Brianna L Haskins, MS, of the Department of Emergency
Medicine, University of Massachusetts Medical School, Worcester, MA, USA. This project was funded by the National Institute

http://www.jmir.org/2017/5/e149/

RenderX

J Med Internet Res 2017 | vol. 19 | iss. 5 | e149 | p.7
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Boudreaux et al

of Mental Health (UO1IMHO088278, Administrative Supplement). This was a collaborative award from the NIMH, whose
representatives were a member of the larger study team, though none participated in this substudy. None of the authors have
financial disclosures.

Authors' Contributions

EDB advised on study design, data analysis, interpretation, and write-up. GKB, BS, CAC, and IWM were involved in the write-up.
RS advised on data analysis, interpretation, and write-up.

Conflicts of Interest

None declared.

Multimedia Appendix 1

Safety planning intervention Web application steps 1-5 screenshots.

[PDF File (Adobe PDF File), 762KB - jmir v19i5¢149 appl.pdf’]

Multimedia Appendix 2
Usability statistics (N=30).
[PDF File (Adobe PDF File), 39KB - jmir_v19i5¢149_app2.pdf ]

References

1.

10.

11.

12.

13.

14.

15.

Chakravarthy B, Frumin E, Lotfipour S. Increasing suicide rates among middle-age persons and interventions to manage
patients with psychiatric complaints. West J Emerg Med 2014 Feb;15(1):11-13 [FREE Full text] [doi:
10.5811/westjem.2013.12.19513] [Medline: 24578763]

Centers for Disease Control and Prevention. Suicide now claims more US lives than vehicular crashes. JAMA 2013 Jun
19;309(23):2432. [doi: 10.1001/jama.2013.6689]

Curtin SC, Warner M, Hedegaard H. Increase in Suicide in the United States, 1999-2014. NCHS Data Brief 2016 Apr(241):1-8
[FREE Full text] [Medline: 27111185]

Ting SA, Sullivan AF, Boudreaux ED, Miller I, Camargo CA. Trends in US emergency department visits for attempted
suicide and self-inflicted injury, 1993-2008. Gen Hosp Psychiatry 2012;34(5):557-565 [FREE Full text] [doi:
10.1016/j.genhosppsych.2012.03.020] [Medline: 22554432]

Stanley B, Brown GK. Safety planning intervention: a brief intervention to mitigate suicide risk. Cogn Behav Pract 2012
May;19(2):256-264. [doi: 10.1016/j.cbpra.2011.01.001]

Stanley B, Brown GK. Mental Health. 2008. Safety plan treatment manual to reduce suicide risk: veteran version URL:
http://www.mentalhealth.va.gov/docs/va_safety_planning_manual.pdf[accessed 2016-10-14] [WebCite Cache ID 61F5SM8Qtf]
SPRC. ZERO Suicide in health and behavioral health care URL: http://zerosuicide.spre.org/ [accessed 2016-10-14] [WebCite
Cache ID 6IF5gVa7E]

American Psychiatric Association. Practice guideline for the assessment and treatment of patients with suicidal behaviors.
Am J Psychiatry 2003 Nov;160(11 Suppl):1-60. [Medline: 14649920]

Knox KL, Stanley B, Currier GW, Brenner L, Ghahramanlou-Holloway M, Brown G. An emergency department-based
brief intervention for veterans at risk for suicide (SAFE VET). Am J Public Health 2012 Mar;102(Suppl 1):S33-S37. [doi:
10.2105/AJPH.2011.300501] [Medline: 22390597]

Chesin MS, Stanley B, Haigh EA, Chaudhury SR, Pontoski K, Knox KL, et al. Staff views of an emergency department
intervention using safety planning and structured follow-up with suicidal veterans. Arch Suicide Res 2016 Apr 20:1-11.
[doi: 10.1080/13811118.2016.1164642] [Medline: 27096810]

Stanley B, Brown GK, Currier GW, Lyons C, Chesin M, Knox KL. Brief intervention and follow-up for suicidal patients
with repeat emergency department visits enhances treatment engagement. Am J Public Health 2015 Aug;105(8):1570-1572.
[doi: 10.2105/AJPH.2015.302656] [Medline: 26066951]

Stanley B, Chaudhury SR, Chesin M, Pontoski K, Bush AM, Knox KL, et al. An emergency department intervention and
follow-up to reduce suicide risk in the VA: acceptability and effectiveness. Psychiatr Serv 2016 Jun 01;67(6):680-683. [doi:
10.1176/appi.ps.201500082] [Medline: 26828397

Rings J, Alexander P, Silvers V, Gutierrez P. Adapting the safety planning intervention for use in a veterans psychiatric
inpatient group setting. J] Ment Health Couns 2012 Apr;34(2):95-109. [doi: 10.17744/mehc.34.2.a77036631424nmq7]
Larsen ME, Cummins N, Boonstra TW, O'Dea B, Tighe J, Nicholas J, et al. The use of technology in suicide prevention.
Conf Proc IEEE Eng Med Biol Soc 2015;2015:7316-7319. [doi: 10.1109/EMBC.2015.7320081] [Medline: 26737981]
Vahabzadeh A, Sahin N, Kalali A. Digital suicide prevention: can technology become a game-changer? Innov Clin Neurosci
2016;13(5-6):16-20 [FREE Full text] [Medline: 27800282]

http://www.jmir.org/2017/5/e149/ J Med Internet Res 2017 | vol. 19 | iss. 5| e149 | p.8

RenderX

(page number not for citation purposes)


http://www.jmir.org/article/downloadSuppFile/6816/47678
http://www.jmir.org/article/downloadSuppFile/6816/47678
http://www.jmir.org/article/downloadSuppFile/6816/51702
http://www.jmir.org/article/downloadSuppFile/6816/51702
http://escholarship.org/uc/item/0p91956z
http://dx.doi.org/10.5811/westjem.2013.12.19513
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24578763&dopt=Abstract
http://dx.doi.org/10.1001/jama.2013.6689
https://www.cdc.gov/nchs/data/databriefs/db241.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27111185&dopt=Abstract
http://europepmc.org/abstract/MED/22554432
http://dx.doi.org/10.1016/j.genhosppsych.2012.03.020
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22554432&dopt=Abstract
http://dx.doi.org/10.1016/j.cbpra.2011.01.001
http://www.mentalhealth.va.gov/docs/va_safety_planning_manual.pdf
http://www.webcitation.org/6lF5M8Qtf
http://zerosuicide.sprc.org/
http://www.webcitation.org/6lF5gVa7E
http://www.webcitation.org/6lF5gVa7E
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14649920&dopt=Abstract
http://dx.doi.org/10.2105/AJPH.2011.300501
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22390597&dopt=Abstract
http://dx.doi.org/10.1080/13811118.2016.1164642
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27096810&dopt=Abstract
http://dx.doi.org/10.2105/AJPH.2015.302656
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26066951&dopt=Abstract
http://dx.doi.org/10.1176/appi.ps.201500082
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26828397&dopt=Abstract
http://dx.doi.org/10.17744/mehc.34.2.a77036631424nmq7
http://dx.doi.org/10.1109/EMBC.2015.7320081
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26737981&dopt=Abstract
http://europepmc.org/abstract/MED/27800282
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27800282&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Boudreaux et al

16. Larsen ME, Nicholas J, Christensen H. A systematic assessment of smartphone tools for suicide prevention. PLoS One
2016;11(4):e0152285 [FREE Full text] [doi: 10.1371/journal.pone.0152285] [Medline: 27073900]

17.  Boudreaux ED, Miller I, Goldstein AB, Sullivan AF, Allen MH, Manton AP, et al. The emergency department safety
assessment and follow-up evaluation (ED-SAFE): method and design considerations. Contemp Clin Trials 2013
Sep;36(1):14-24 [FREE Full text] [doi: 10.1016/j.cct.2013.05.008] [Medline: 23707435]

18.  Kushniruk AW. Analysis of complex decision-making processes in health care: cognitive approaches to health informatics.
J Biomed Inform 2001 Oct;34(5):365-376 [FREE Full text] [doi: 10.1006/jbin.2001.1021] [Medline: 12123153]

19. Kushniruk AW, Patel VL. Cognitive computer-based video analysis: its application in assessing the usability of medical
systems. Medinfo 1995;8 Pt 2:1566-1569. [Medline: 8591502]

20. Yen P, Bakken S. Usability testing of a web-based tool for managing open shifts on nursing units. Stud Health Technol
Inform 2009;146:81-85 [FREE Full text] [Medline: 19592813]

21. Choi J, Bakken S. Heuristic evaluation of a web-based educational resource for low literacy NICU parents. Stud Health
Technol Inform 2006;122:194-199. [Medline: 17102247]

22.  TechSmith. 2014. Morae URL.: http://www.techsmith.com/morae.html [accessed 2016-10-14] [ WebCite Cache ID 61F6yttYJ]

23.  King CA, Merchant CR. Social and interpersonal factors relating to adolescent suicidality: a review of the literature. Arch
Suicide Res 2008;12(3):181-196 [FREE Full text] [doi: 10.1080/13811110802101203] [Medline: 18576200]

24.  Van Orden KA, Witte TK, Cukrowicz KC, Braithwaite SR, Selby EA, Joiner TE. The interpersonal theory of suicide.
Psychol Rev 2010 Apr;117(2):575-600 [EREE Full text] [doi: 10.1037/a0018697] [Medline: 20438238]

Abbreviations

ED: emergency department

ED-SAFE: Emergency Department-Safety Assessment and Follow-Up Evaluation
HIPAA: Health Insurance Portability and Accountability Act

PDF: portable document format

RA: research assistant

SD: standard deviation

Edited by R Calvo; submitted 14.10.16; peer-reviewed by S Berrouiguet, G Wadley, J Thrul; comments to author 17.11.16; revised
version received 20.01.17; accepted 08.02.17; published 15.05.17

Please cite as:

Boudreaux ED, Brown GK, Stanley B, Sadasivam RS, Camargo CA Jr, Miller IW

Computer Administered Safety Planning for Individuals at Risk for Suicide: Development and Usability Testing
J Med Internet Res 2017;19(5):e149

URL: http://www.jmir.org/2017/5/e149/

doi:10.2196/jmir.6816
PMID:28506957

©Edwin D Boudreaux, Gregory K Brown, Barbara Stanley, Rajani S Sadasivam, Carlos A Camargo Jr, Ivan W Miller. Originally
published in the Journal of Medical Internet Research (http://www.jmir.org), 15.05.2017. This is an open-access article distributed
under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/2.0/), which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work, first published in the Journal of
Medical Internet Research, is properly cited. The complete bibliographic information, a link to the original publication on
http://www.jmir.org/, as well as this copyright and license information must be included.

http://www.jmir.org/2017/5/e149/ J Med Internet Res 2017 | vol. 19 | iss. 5| e149 | p.9

RenderX

(page number not for citation purposes)


http://dx.plos.org/10.1371/journal.pone.0152285
http://dx.doi.org/10.1371/journal.pone.0152285
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27073900&dopt=Abstract
http://europepmc.org/abstract/MED/23707435
http://dx.doi.org/10.1016/j.cct.2013.05.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23707435&dopt=Abstract
http://linkinghub.elsevier.com/retrieve/pii/S1532-0464(01)91021-4
http://dx.doi.org/10.1006/jbin.2001.1021
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12123153&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8591502&dopt=Abstract
http://europepmc.org/abstract/MED/19592813
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19592813&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17102247&dopt=Abstract
http://www.techsmith.com/morae.html
http://www.webcitation.org/6lF6yttYJ
http://europepmc.org/abstract/MED/18576200
http://dx.doi.org/10.1080/13811110802101203
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18576200&dopt=Abstract
http://europepmc.org/abstract/MED/20438238
http://dx.doi.org/10.1037/a0018697
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20438238&dopt=Abstract
http://www.jmir.org/2017/5/e149/
http://dx.doi.org/10.2196/jmir.6816
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28506957&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

	Computer Administered Safety Planning for Individuals at Risk for Suicide: Development and Usability Testing
	Let us know how access to this document benefits you.
	Repository Citation

	Untitled

