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Abstract
This review reports on current and emerging technologies for suicide
prevention. Technology-based programs discussed include interactive educational and social networking Web sites, e-mail outreach,
and programs that use mobile devices and texting. We describe
innovative applications such as virtual worlds, gaming, and text
analysis that are currently being developed and applied to suicide
prevention and outreach programs. We also discuss the benefits and
limitations of technology-based applications and discuss future
directions for their use.
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Introduction

S

uicide is a serious public health problem worldwide. In the
United States, there are more than 33,000 suicides per year,
making suicide the nation’s 11th leading cause of death.1
Suicide and attempted suicide cost $33 billion annually in
the United States, including $32 billion in lost productivity and $1
billion in medical costs.2 Further, suicide rates in the U.S. military
have been trending upward, with record high numbers reported in
recent years.3 These facts call for the development and evaluation of
effective and innovative methods for suicide prevention.
Traditional approaches to suicide prevention outreach include the
use of mailings, brochures, billboards, radio, television, and telephones. The advancement of technologies, such as the Internet and
smartphones, and their increased use by the general population
provide new opportunities for effective suicide prevention and outreach.4 In this article, we review existing technologies used in suicide
prevention and outreach, with a focus on primary and secondary
prevention programs that increase awareness, provide education and
support, and connect individuals with services. Our goal is to raise
awareness of extant programs, provide information useful for the
development of new programs, and encourage the evaluation of
technology-based suicide prevention programs.
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Web-Based Suicide Prevention
More than 220 million people in the United States have access to
the Internet at home or work, with worldwide access over 1.7 billion.5
The increasing availability and popularity of the Internet has expanded opportunities for suicide prevention. Existing online suicide
prevention programs include Web sites that provide information
about treatment resources, self-help and resources for helping others,
and anonymous counseling services. The National Suicide Prevention Lifeline (www.suicidepreventionlifeline.org), for example, provides a free 24-h hotline as well as links to other suicide prevention
resources. The site also links to the Veterans Suicide Prevention
Hotline and a live chat feature for veterans and others in the military
community.
One advantage of Web-based outreach and prevention programs is
that persons in crisis can access information at all times of day and
are not limited to seeking help during conventional business hours.
Further, some users prefer the privacy and anonymity afforded by the
Internet and may choose to initially visit a Web site instead of calling
a telephone hotline or seeking help in-person. Community discussion
forums, blogs posted by suicide prevention experts, and selfassessment tests that provide feedback and recommendations can be
also integrated into these sites. The Web site afterdeployment.org, for
example, provides a depression self-assessment, contact information
during times when the user is experiencing significant distress, as
well as content identifying when signs and symptoms should be
evaluated by a clinician.
Engaging and interactive multimedia content can also be integrated
into the design of suicide prevention Web sites. For example, the
National Suicide Prevention Lifeline’s www.lifeline-gallery.org Web
site features suicide survivor stories presented by avatars (a user’s
graphical or animated representation of self). Users create and design
the appearance of their avatars, write a description about their experiences with suicide, and then record their voices or choose a computer-generated voiceover to tell their stories. As of March 2010, users
had shared more than 600 stories. The innovative use of these avatars
provides a personalized, interactive experience while helping users
maintain anonymity. In sum, Web-based suicide prevention programs
not only connect individuals with services, but can also create interactive and engaging environments for support and education.

SOCIAL NETWORKING AND ONLINE COMMUNITIES
On social networking sites such as Facebook and MySpace, users
create Web-based personal profiles and link to friends’ profiles.
Online social networking allows users to communicate within personalized social networks by posting text, e-mail, instant messaging,
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and links to other sites and resources. An advantage of social
networking sites for suicide prevention and outreach is that they
facilitate social connections among peers with similar experiences.
These sites have the potential to foster supportive interactions with
others and create a community among those who are coping with
similar challenges.
Several Facebook pages are devoted to suicide prevention. One
popular fan page is ‘‘Suicide Prevention’’ (retrieved from Facebook,
2010), which has more than 44,100 fans.6 The page provides links to
suicide prevention Web sites and hotlines as well as information about
the warning signs of suicide. The site builds community by allowing
users to upload images of loved ones who have died by suicide and
allowing others to comment on pictures and personal stories.

WEB-BASED VIDEO AND PODCASTING
Online video content is another useful tool for suicide prevention
and outreach. Video can provide information about the warning signs
of suicide or how to seek help. The popular video-sharing Web site
YouTube allows anyone with Internet access to view videos and registered users can upload their own. We searched the YouTube site for
videos that involved suicide prevention (key words: suicide prevention), and as of May 18, 2010, our search yielded 2,680 hits. The results
consisted of a wide range of videos on the topic of suicide prevention,
including many public service announcements. One public service
announcement created by the Veteran’s Administration features actor
Gary Sinise encouraging distressed Veterans and Service Members to
seek help. Nonprofit organizations and university-sponsored videos
promoted suicide prevention awareness programs and both national
and institutional resources. Other videos were created by individual
users and feature contents such as personal accounts of getting help as
well as memorials of loved ones who died by suicide.
Podcasting is another excellent way to provide information about
behavioral health to the general public. Podcasting is the distribution
of a series of digital audio and video media files (podcasts and
vodcasts) that are released episodically via the Internet. They are
available for automatic or manual download to a personal computer
and can be transferred to a personal media device such as an iPod or
other MP3 player. An advantage of podcasting for suicide prevention
is that the content can be subscribed by and automatically delivered
to users. Thus, users receive updated podcasts effortlessly and these
podcasts are available whenever a crisis arises.
A number of suicide prevention podcasts currently exists (a March
28, 2010 search for podcasts on iTunes with the key words ‘‘suicide
prevention’’ returned 63 hits). For example, the Center for Disease
Control (CDC) currently has five podcasts on the topic of suicide
available on their Web site, such as ‘‘understanding suicide’’ and
‘‘coping with traumatic events podcast.’’7 These podcasts provide information about the warning signs of suicide and prevention resources.

Outreach via e-Mail
Suicide prevention programs that use e-mail to contact at-risk
populations are also a promising method for outreach. A primary
advantage of e-mail outreach is that it reaches a large number of

people efficiently and affordably. Many international suicide prevention organizations currently provide support via e-mail. Samaritans (www.samaritans.org) is a British organization that provides a
volunteer-run e-mail support service. Users receive personalized
responses from counselors within 12 h of initiating contact.
E-mail is also effective for large-scale community outreach programs. For example, Haas et al.8 contacted college students at risk for
depression and suicide via e-mail. Students first completed an online
behavioral health survey, and then an automatic computer-generated
scoring system categorized participants into high-, moderate-, and
low-risk groups based on level of depression and suicidal ideation.
Mental health providers received e-mail notifications of students’
scores and subsequently contacted the participants who were ranked
moderate and high risk to initiate e-mail correspondence. The students who participated in e-mail correspondence with a therapist had
approximately three times greater likelihood of entering into face-toface treatment compared with the students who did not take part in
e-mail correspondence.
Another potentially effective use of e-mail outreach for suicide
prevention is sending caring letters to patients at high risk for suicide
following discharge from inpatient psychiatric treatment, when risk
for repeated suicide attempt is heightened.9–11 Motto12,13 found that
periodically sending personalized correspondence to inpatient psychiatric patients after discharge significantly reduced later suicides
when compared with those who did not receive letters. The ‘‘caring
letters’’ concept is the first psychological intervention that has reduced suicide in a randomized clinical trial.14,15 The National Center
for Telehealth and Technology is currently conducting a pilot Caring
Letters study at Madigan Army Medical Center (MAMC) to evaluate
the feasibility of the program for possible expansion to other military
hospitals. The protocol includes both traditional regular mail as well
as the option for e-mail correspondence. The primary advantage of
the caring e-mail correspondence is that it reaches service members
despite geographic location. An e-mail–based suicide prevention
program is ideal for mobile populations such as military service
members and university students.

Mobile Devices and Smartphones
Hand-held mobile devices, including cell phones and other
‘‘smart’’ hand-held communication devices (e.g., iPhone, Blackberry,
Droid), are rapidly becoming a cultural standard for communication.
Many smart mobile devices include Web browsers that transmit
content specifically designed for the device’s capabilities. These devices can deliver evidence-based assessment tools and are appropriate for suicide prevention because they are carried on-person and
are accessible at all times of day. Smart devices also provide immediate two-way contact with support systems and providers during a
crisis or to manage unexpected acute symptoms.
Apps (applications) are programs designed for mobile devices. Apps
can be designed to help users self-assess and monitor psychiatric
symptoms including suicidal ideation. Users can personalize content
and access hotline links, psychological tools (e.g., relaxation exercises), and appointment reminders. The Automatic Thought Record, for
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example, is a tool common in cognitive behavioral treatment of depression16; an app could provide a more discreet and readily available
mode of completing the records, compared with the photocopied
worksheets typical in cognitive behavioral treatment. Content can also
be stored and delivered to mobile devices that help individuals cope
with crisis. For example, virtual versions of the ‘‘Hope Box’’ or ‘‘Survivor Kit’’ could include multimedia pictures, letters, poetry, coping
cards, and prayer cards that serve as reminders of pleasant events or
positive relationships that communicate that life is worth living.17
Text messaging or ‘‘texting’’ is a fast, economical, and simple
communication between users and can be used to send reminders of
treatment appointments. Texting is especially popular among adolescents, with over 50% of adolescents with cell phones sending at
least 50 text messages per day.18 Text messaging for prevention
services has been increasing both nationally and internationally. In
Great Britain, the Samaritans added a text messaging component to
their crisis intervention programs in 2006. They have since received
over 200,000 text messages without large-scale marketing efforts.19
In the United States, the Crisis Call Center, a suicide prevention organization, has collaborated with the University of Nevada, Reno, to
implement a crisis text messaging service. Another example is the
Mississippi Department of Health working with communications
provider AnComm to pilot an anonymous text messaging helpline
program for adolescents and schools.20 Teens can anonymously send
texts to report incidents and seek help during crises.

Other Innovative Uses of Technology
for Suicide Prevention
VIRTUAL WORLDS
Virtual worlds are software-based programs that provide immersive and interactive environments. Second Life (SL), for example,
is an online virtual world that enables users or ‘‘residents’’ to interact
with each other via avatars. Residents can explore, meet others,
participate in individual and group activities, create and trade virtual
property and services, or travel throughout the virtual world. SL has
grown rapidly since its launch in 2003 and has millions of users.21
Virtual worlds provide an innovative opportunity for suicide
prevention and outreach. Behavioral health services on SL can be
used as an adjunct to care or for aftercare.22 The Survivors of Suicide
Project
(http://secondlife.com/destination/survivors-of-suicideproject) is a ‘‘sim’’ (simulation) in SL that provides suicide prevention
information and support. Most of the objects in the sim are clickable
and provide information regarding suicide prevention. Visitors
coping with loss due to suicide can also light virtual remembrance
candles to honor their loved ones. Another example is the Survivors
of Suicide Group (www.survivorsofsuicide.com/). The group consists
of family or friends of those lost to suicide and suicide attempt survivors. The sim allows users to post writings and art to promote
healing after the death of a loved one by suicide.

COMPUTER AND WEB-BASED GAMING
Computer and Web-based gaming provides another opportunity
for suicide prevention, especially because of its appeal among

52 TELEMEDICINE and e-HEALTH J A N U A R Y / F E B R U A R Y 2 0 1 1

younger persons. In 2008, the U.S. Army developed an interactive
suicide prevention DVD called Beyond the Front. Used both individually and in groups, this video-based game provides personal
stories of two fictional U.S. soldiers who face various difficulties.
Interspersed by dramatic video, users are provided with options to
choose the best course of action for the characters. Games are also
integrated into social networking Web sites such as Facebook
and MySpace. Linked users can receive notification of their
friends’ choice of games and then elect to play the games themselves. Although our search did not find any social networking
games geared toward suicide prevention on a social networking platform, social networking sites are a logical next step for
creative interventionists.

TEXT ANALYSIS
Computerized text analysis uses software to categorize words or
syntax using specified criteria. For example, Linguistic Inquiry and
Word Count Version 2007 software (LIWC2007)23 evaluates various
emotional, cognitive, and structural components present in individuals’ verbal and written speech. This technology can search text
within e-mails or Web site postings to identify persons who might be
at risk for suicide. Such technology could allow for large-scale automated surveillance of Web sites and blogs to identify users at high
risk.
Text analysis can also be integrated into Web sites and e-mail
services. For example, the popular online search engine Google has
integrated a feature into its search engine that displays a link and
message about the National Suicide Prevention Lifeline at the top of
the search page when key word searches indicate suicidal ideation or
intent (e.g., ‘‘I want to die’’). Users can then access suicide prevention
resources immediately to receive help.

Discussion and Future Directions
This review demonstrates the increase in efforts to leverage
technology for suicide prevention and outreach programs. One of the
most significant benefits common to many of these technological
applications is their ability to overcome barriers to care. Technology
can increase the geographical reach of suicide prevention programs
by bringing care to remote and underserved communities. Further,
these programs provide efficient and near instantaneous access to
information that is not limited to conventional business hours. This is
important because crises frequently emerge in the absence of
healthcare providers and technology-based applications can provide
solutions when conventional resources are not available. Other major
obstacles that individuals face when considering behavioral health
treatment include social stigma, concerns about privacy, and not
knowing where to begin to seek care. The use of innovative and
creative technology for suicide prevention programs can help to
address these issues and promote widespread prevention and intervention. Further, technology that leverages innovative entertainment and communication capabilities may enhance the appeal and
effectiveness of prevention programs for targeted populations who
are at risk.

TECHNOLOGY-BASED SUICIDE PREVENTION

Technology-based programs also have limitations. Limited access
to Internet and other technologies is one obstacle to care. Moreover,
technology-based programs must accommodate the communication
habits and technology preferences of current and future users.
Available technologies and popular preferences for using those
technologies are constantly changing. These systems and applications also need to be culturally relevant to be accepted by end-users.
Further, it is important for those developing technology-based programs to consider best methods for reaching groups at particular risk
of suicide.
Other issues to consider are confidentiality and privacy concerns
as well as clinical safety. Although use of the Internet can provide a
sense of anonymity, fear of a possible breach of confidentiality can
prevent individuals from participating in suicide prevention programs. Further, providers must consider risks to confidentiality when
responding suicide risks that are communicated via texting, e-mail,
or other electronic method. This can create both ethical and legal
issues if not addressed before initiation of prevention and outreach
programs. Also, although texting and e-mail provide almost immediate delivery of messages, users may falsely expect immediate responses. It is therefore important to clearly indicate expected
response time. Protections around anonymity provided by technology may also limit safety if an individual is expressing indications of
self-harm intent. Safety plans to address these issues must be considered and clearly stated.
Although social networking sites and chat rooms can foster supportive interactions among those who are coping with similar challenges, these services could also increase risk for suicide behavior
among vulnerable persons. For example, shared instructions for
suicide methods, bullying, and potential suicide pacts are a relevant
concern. The establishment of usage guidelines as well as the monitoring of content on Web sites, chat rooms, and other media can help
limit these problems.
The unregulated quality of resources available on the Internet is
also a concern. Many established organizations, such as the National
Suicide Prevention Lifeline and the Crisis Call Center, follow ethical
guidelines and use evidence-based practice. There are many Web
sites geared toward suicide prevention that might not follow available standard of care guidelines. This can be a problem because users
might not be able to discern between such reputable sites and other
resources made by well-meaning laypeople. Another concern is the
potential for media to exacerbate suicide risk by glamorizing suicide.24 The establishment of media guidelines, such as those published by The Centers for Disease Control and Prevention,25 can help,
although more research is needed to evaluate the effectiveness of
such controls.
There are several future directions for the evaluation of technologybased suicide prevention that we recommend for consideration.
There is currently a dearth of published outcome-based research of
technology-based suicide prevention programs that limits conclusions about their effectiveness. We therefore recommend systematic evaluations of technology-based programs that include
measurable outcomes such as suicide, nonfatal self-harm behaviors,

and treatment utilization. An evaluation of the ‘‘caring letters’’ concept that uses e-mail for outreach, for example, is one possibility.26
A large, randomized, controlled trial could compare a caring e-mails
intervention to usual care as a way to reduce suicide deaths and
rehospitalizations after patients are discharged from inpatient psychiatric treatment.
We also recommend research that evaluates the preferences for
and use of evolving technologies such as social networking Web
sites, smartphones, and virtual worlds among both clinical populations and the general public. Several published studies have reported
the power of sharing information through peers on social networking
sites.27–29 A gap exists, however, in outcome-based research regarding the effectiveness of social networking sites to connect persons to behavioral health resources or on how these sites might
influence behavior or attitudes toward suicide prevention. Studies
that evaluate the number of visits to suicide prevention Web sites as
well as usage of Web links to additional referral information or
services will also help to evaluate the effectiveness of Web-based
suicide prevention programs. Further, we recommend assessing costeffectiveness as part of future program evaluations of technologybased suicide prevention programs. This information will be especially
useful for comparing new technology-based to traditional suicide prevention programs and for determining when to expand
programs.
In conclusion, technology has an important role in suicide prevention and its use will continue to grow. Although technology can
provide opportunities for effective outreach and suicide prevention,
technology is a tool that cannot replace careful clinical case management and use of empirically supported interventions and assessment. Further evaluation of technology-based programs to
identify best practices, determine cost–benefit, and provide empirical support for their use is needed. Researchers might also
consider the use of emerging technologies such as virtual worlds
and texting and engage actively in assessing the effectiveness of
these technologies. Further, more research on the integration of
suicide prevention content into popular Web sites and social networking sites is recommended. With innovation and thorough
evaluation, these new modes of communication and entertainment
can help to save lives.
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