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This paper proposes a structure for a Risk Matrix of language associated with suicidal
behaviors. A Risk Matrix is traditionally used to understand the probability and severity of
different outcomes (behaviors) to assist in decision making. The purpose of our Risk Matrix is to
(1) understand the broader picture of suicide risk, (2) acknowledge that there are many risk
factors that influence suicide, and (3) to prioritize that comorbid risk factors can lead to the
greatest risk (Kessler, Borges, & Walters, 1999).
Approach
The following outline can provide the basis for training new classifiers using Zenti’s system. The
psychometric scales presented below are generally clinician administered or self reported. It is
proposed that we adapt these scales and apply them to Zenti subclasses, essentially turning
Zenti into the clinician assessing the patient based on their Tweets (or other social media
source). There are several challenges to this idea (not enough tweets from one user to
complete a questionnaire, overall insufficient data points, etc.), but we think it is possible to build
the intuition from these scales into Zenti.

Main Class: AtRisk
● All tweets identified as atrisk for suicide are categorized into this class. Subclasses are
then assigned based on the nature of the tweet.
● All types of risk (depression, gun ownership, family abuse, hopelessness, etc.) are
categorized under this class.
● Major risk factors as identified by the literature (see Bibliography at end of paper).
Bolded items are constructs that require scales for assessment.
o Suicide ideation
o Hopelessness
o Depression or psychological disorders
o Socioeconomic/demographic (age, race, income, gender)
o Drug abuse
o Chronic illness
o Social support/resiliency
Subclasses
Many of the subclasses will be simple to set up, as they are fairly simple to identify (e.g. gun
ownership, previous suicide attempts, etc.). Others such as depression and hopelessness are
broad constructs that will need previously validated scales to quantify and assess presence and
severity. The following subclasses provide scales and metrics that can be used to assess the
more broad risk factors. It is important to note that many of these scales are from Aaron Beck,
who was a psychiatrist and professor at University of Pennsylvania. While many of his scales
were developed in the 60’s and 70’s, they are still widely used today and are some of the few
that have predictive validity.
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Subclass/Construct: Suicide Ideation
● Scale: Scale for Suicide Ideation, or “SSI” (Beck, Kovacs, & Weissman, 1979), assesses
preparation and motivations for suicide.
● Factors/Variables: Measured on a 3point scale (0 to 2)
o Wish to live
o Wish to die
o Reason for living/dying
o Desire to make active suicide attempt
o Passive suicidal desire
o Time dimension: duration of suicide intention/wish
o Time dimension: frequency of suicidal language
o Attitude toward ideation/wish
o Control over suicide action/actingout wish
o Deterrents to active attempts (e.g. family, religion, irreversibility)
o Reason for contemplated attempt
o Method: Specificity/planning of contemplated attempt
o Method: availability/opportunity for contemplated attempt
o Sense of “capacity” to carry out attempt
o Expectancy/anticipation of actual attempt
o Actual preparation for contemplated attempt
o Suicide note
o Final acts in anticipation of death (e.g. insurance, will)
o Deception/concealment of contemplated suicide
Notes
: One limitation is that this scale only measures the 
current intensity of a person’s
attitudes, behaviors, and plans to commit suicide (Brown, 2001, p. 6). It is, however, one of the
most widely used scales to assess suicide ideation (Brown, 2001, p. 7). The SSI is one of the
few assessment tools that have documented predictive validity for completed suicide (Brown,
2001, p. 7). Concurrent validity with Beck Depression Inventory and Hamilton Rating Scale for
Depression (Brown, 2001, p. 6).
Subclass/Construct: Hopelessness
● Scale: Beck Hopelessness Scale (Beck, Weissman, Lester, & Trexler, 1974)
● Factors/Variables: True/False. Answers receive 0 or 1, 0 being an optimistic response
and 1 being a pessimistic response.
● Below are statements about each factor, and patients can rank each statement as to
whether it represents their feelings or not.
o Factor 1: Feelings about the future
▪ I look forward to the future with hope and enthusiasm
▪ In the future, I expect to succeed in what concerns me the most
▪ When I look ahead to the future, I expect I will be happier than I am now.
▪ I have great faith in the future.
▪ I can look forward to more good times than bad times.
o Factor 2: Loss of Motivation
▪ I might as well give up because I can't make things better for myself.
▪ When things are going badly, I am helped by knowing they can't stay that
way forever.
▪ I just don't get the breaks, and there's no reason to believe I will in the
future.
Created 03/2014

2

▪
▪
▪
▪
▪

All I can see ahead of me is unpleasantness rather than pleasantness.
I don't expect to get what I really want.
I never get what I want so it's foolish to want anything.
It is very unlikely that I will get any real satisfaction in the future.
There's no use in really trying to get something I want because I probably
won't get it.
o Factor 3: Future Expectations
▪ I can't imagine what my life would be like in 10 years.
▪ My future seems dark to me.
▪ I expect to get more of the good things in life than the average person.
▪ Things just won't work out the way I want them to.
▪ The future seems vague and uncertain to me.
Notes
: Predictive validity is high for this scale. A score of 9 or higher is a predictor of future
suicide completion (Beck, Steer, Kovacs, & Garrison, 1985). Beck, et al. (1985) found that
90.9% (total 
n
=207, suicide 
n
=11) of suicide completers scored 10 or more on the hopelessness
scale. “According to Beck’s formulation, hopelessness is a core characteristic of depression and
serves as the link between depression and suicide. Furthermore, hopelessness associated with
other psychiatric disorders also predisposes the patient to suicidal behavior” (Beck, et al., 1985).
Subclass/Construct: Depression
● Scale: Beck Depression Inventory (Beck, Ward, Mendelson, Mock, & Erbaugh, 1961)
● Factors/Variables: Measured on a 4point scale (0 to 3)
o Mood
o Pessimism
o Sense of Failure
o Lack of Satisfaction
o Guilty Feeling
o Sense of Punishment
o Self Hate
o Self Accusations
o Selfpunitive Wishes
o Crying Spells
o Irritability
o Social Withdrawal
o Indecisiveness
o Body Image
o Work Inhibition
o Sleep Disturbance
o Fatigue
o Loss of Appetite
o Weight Loss
o Somatic Preoccupation
o Loss of Libido
Notes
: The Beck Depression Inventory (BDI) suicide item has moderate concurrent validity with
the Scale for Suicide Ideation (SSI) and well established predictive validity (Brown, 2001, p. 25).
The BDI suicide item is useful as a screening tool for the SSI (Brown, 2001, p. 25). The Beck
Depression Inventory, Hopelessness Scale, and Scale for Suicide Ideation have high
convergent validity and thus are ideal when used together. Depression level changes are
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significant in suicide risk. Nanayakkara et al. (2013) found that going from no depression or low
depression to severe depression increases risk for suicide. Depression severity trends are thus
vital to track.
Subclass/Construct: Social Network
● Scale: This is an area where we believe we need to develop tools and metrics for
measuring the social aspect of suicide risk.
● Factors/Variables:
o Exposure to another person’s suicide or suicide attempt
o Positive or negative engagement on suicidal Tweets
Notes
: Nanayakkara et al. (2013) found that exposure to suicidal behavior in a friend or family
member equates to similar risk of suicide as does severe depression. Does this risk also apply
to members of a social network? Ideally we would generate a scale to measure this risk online
to see if it correlates to Nanayakkara’s findings.
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Suicide is a complex outcome of multiple, interrelated factors. This article presents the
epidemiology of completed and attempted suicide and discusses the known risk factors for
suicide within a framework designed to encourage a systematic approach to theory testing and
prevention. Mental and addictive disorders, frequently in cooccurrence, are the most powerful
risk factors for suicide in all age groups, accounting for over 90 percent of all completed
suicides. In combination with proximal risk factors such as access to firearms or other lethal
means, recent and severe stressful life events, and intoxication, they can form the necessary
and sufficient conditions for suicide.
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OBJECTIVE: To examine the role of depression and exposure to peer or family suicide and
their interaction as risk factors for adolescent suicide attempts. METHODS: The study used the
publicuse data set of the National Longitudinal Study of Adolescent Health (Add Health), which
is a nationally representative stratified sample of U.S. high school students. Sample size was
4,719. Analyses predicted suicide attempts from preexisting depression and exposure to suicide
of a friend or family member, controlling for previous suicide attempts, exposure, and
depression. RESULTS: The greatest risk for future suicide attempts (relative risk = 3.3), was
attributable to an attempt in the preceding year, controlling for preexisting and current
depression and exposure. There was a main effect of exposure with the next highest relative
risk of 3.2. A similar risk ratio, 3.2, was found for the difference between no depression and
current severe depression, controlling for past depression and attempts. There was no evidence
of an interaction between exposure to a peer or family member suicide attempt and depression.
Created 03/2014

7

Supplementary analyses found that exposure to a friend or family member suicide attempt or
completed suicide each added significantly to risk for adolescents regardless of depression
levels. CONCLUSION: Exposure to suicidal behavior in a friend or family member poses risk
equivalent to the risk posed by becoming severely depressed. Attending to such risks could
benefit clinical practice with adolescents and public health suicide prevention efforts.
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