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2011 
3.5 out of 10 adults in the US

2021 
9.5 out of 10 adults in the US

Our access to technology has skyrocketed in the past decade
Smartphone ownership in the US

Naturally, this has lead to increased interest infusing technology across 
psychology/psychiatry, but especially in the field of suicide.

I am going to talk about the role of technology in suicide 
research and prevention

1. How does technology help us better understand the everyday lives of people 
at risk for suicide? 

2. How can technology help us better predict suicide risk? 

3. How can technology help us better prevent suicidal thoughts and behaviors?

What I am not going to tell you today

1. Technology (smartphones, AI, machine learning, whatever) is a magic wand 
for reducing the suicide rate.  

2. Technology has no chance of ever improving our chances at reducing the 
suicide rate. 

My goal is to deliver a balanced perspective on 
technology’s role in suicide prediction and 

prevention



How does technology help us better 
understand the lives of people at risk for 

suicide?

Question 1:
How does technology help us better understand the 
lives of people at risk for suicide?

• Going to be talking about a set of studies that use EMA or Ecological 
Momentary Assessment 

• EMA involves repeated assessment of affect, suicidal thinking, etc. in the 
present moment.

Technology has helped us better understand what suicide 
risk looks like
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Kleiman, Turner, Fedor, Beale, Huffman, & Nock (2017). J. Abnormal Psychology. 

• Y axis = severity of suicidal thinking 

• X axis = responses throughout the study 

• Each participant has their own box 

• Red line = each participant’s average score

Technology has helped us better understand what suicide 
risk looks like
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About one third of all responses 
differed by 1 SD from the 
response from just 4-8 hours prior. 

1 SD is probably a qualitatively very 
different state than the prior one. 

• Y axis = severity of suicidal thinking 

• X axis = responses throughout the study 

• Each participant has their own box 

• Red line = each participant’s average score



What does this work tell us? 

• Suicidal thinking can escalate quickly (and de-escalate quickly as well). 

• Clinically: importance of frequent monitoring of the highest risk patients.  

• Suggests that we may have a small window of time to detect/intervene in suicide 
risk

How can technology help us 
better predict suicide risk?

Question 2:

Wearables and suicide risk

Papers on wearables and 
suicide each year since 2016
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Considerable interest in using wearable 
technology to help tell us when people are 
becoming suicidal.

This is an exciting idea if successful: wearable 
devices can provide a passive metric of risk 
without requiring patients/participants/etc to 
self-monitor or report. 

Wearables and suicide risk

Consumer and research grade devices are easily accessible.  

Important caveat: 
• There is likely not a “physiological signature” of suicide risk.   
• We instead focus on physiological correlates of relevant risk 

factors.  

Can measure a variety of these relevant risk factors: 
• Autonomic responses to stress (i.e., a correlate of agitation)  
• Factors relating to sleep



Some cautious optimism

There is a lot of work left to be done before they are ready for use in clinical deployment.  

They are expensive, imprecise, sometimes annoying to wear.   

Important to evaluate how much they tell us above and beyond “easier” assessment 
methods like self report. 

Does a wearable device add anything to what 
EMA data can tell us about whether  

 someone is going to have suicidal thoughts?

Does a wearable device add anything to what 
EMA data can tell us about whether  

 someone is going to have suicidal thoughts?

Study 1: 25 adult inpatients who wore at the Empatica Embrace and did EMA for 
inpatient stay + 28 days 

Study 2: 48 adolescent inpatients who wore the Philips Spectrum Actiwatch and did 
EMA for 28 days after leaving the hospital.  
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Study 1: Predicting the presence of suicidal thoughts in the next 
hour using EMA + physiological assessment of autonomic arousal
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Performance score = composite of various fit measures. Values closer to 100% mean better fit on more measures. 

Kleiman, E. M., Bentley, K. H., Maimone, J. S., Lee, H. I. S., Kilbury, E. N., Fortgang, R. G., ... & Nock, M. K. (2021). Can passive measurement of physiological distress help better predict suicidal thinking?. Translational psychiatry, 11, 1-6.
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Study 1: Predicting the severity of suicidal thoughts in the next 
hour using EMA + physiological assessment of autonomic arousal

Wearables make EMA data more accurate when predicting the severity of 
suicidal thoughts, but not the presence/absence of suicidal thoughts.

Kleiman, E. M., Bentley, K. H., Maimone, J. S., Lee, H. I. S., Kilbury, E. N., Fortgang, R. G., ... & Nock, M. K. (2021). Can passive measurement of physiological distress help better predict suicidal thinking?. Translational psychiatry, 11, 1-6.

Glenn, C. R., Kleiman, E. M., Kearns, J. C., Boatman, A. E., Conwell, Y., Alpert-Gillis, L. J., & Pigeon, W. (2021). Sleep problems predict next-day suicidal thinking among adolescents: A multimodal real-time monitoring study following 
discharge from acute psychiatric care. Development and Psychopathology, 33(5), 1701-1721.

Variables that did predict severity of suicidal thinking the next day:
Greater self-reported sleep onset latency 

(Time to fall asleep after going to bed)
Lower total self-reported sleep time

Rumination before sleep

Better self-reported sleep efficiency 
(More time in bed reported as asleep)

Better self-reported sleep quality

Having nightmares

Prior day’s self-reported sadness

Variables that did predict severity of suicidal thinking the next day (but in the wrong direction)

Variables that did NOT predict severity of suicidal thinking the next day:
Sleep onset latency

Less time awake after sleep onset

Self-reported wake after sleep onset
Total sleep time Better self-reported sleep efficiency Sleep efficiency

Study 2: Sleep and suicidal thinking
Machine learning model to determine factors related to next day suicidal thinking:

Glenn, C. R., Kleiman, E. M., Kearns, J. C., Boatman, A. E., Conwell, Y., Alpert-Gillis, L. J., & Pigeon, W. (2021). Sleep problems predict next-day suicidal thinking among adolescents: A multimodal real-time monitoring study following 
discharge from acute psychiatric care. Development and Psychopathology, 33(5), 1701-1721.

Variables that did predict severity of suicidal thinking the next day:
Greater self-reported sleep onset latency 

(Time to fall asleep after going to bed)
Lower total self-reported sleep time

Rumination before sleep

Better self-reported sleep efficiency 
(More time in bed reported as asleep)

Better self-reported sleep quality

Having nightmares

Prior day’s self-reported sadness

Variables that did predict severity of suicidal thinking the next day (but in the wrong direction)

Variables that did NOT predict severity of suicidal thinking the next day:
Sleep onset latency

Less time awake after sleep onset

Self-reported wake after sleep onset
Total sleep time Better self-reported sleep efficiency Sleep efficiency
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Blue = self report Green = wearable

Study 2: Sleep and suicidal thinking
Machine learning model to determine factors related to next day suicidal thinking:

To summarize

• Wearables that assess one metric of autonomic arousal (skin conductance) 
improve our ability to predict how severe suicidal thoughts will be, but not 
whether or not people will have suicidal thoughts.  

• Wearables that assess sleep may be limited in what (if anything) they can tell us 
about suicide risk.  

• Wearables alone have very little predictive ability of suicidal thinking. 



How can technology help us better 
prevent suicidal thoughts and behaviors?

Question 3:
How can technology help us better prevent suicidal thoughts 
and behaviors?

First, my philosophical perspective on this all

• We already have a lot of suicide risk reduction interventions that work well 
• Technology can make treatments more effective by making them easier to use at 

the moments they are most needed.  

• Technology will likely never replace the role of humans in therapy 
• But it will certainly make therapeutic content more accessible for those who can’t 

or won’t access therapy. 

Kleiman, E. M., Bentley, K. H., Glenn, C. R., Liu, R. T., & Rizvi, S. L. (2021). Building on the past 50 years, not starting over: a balanced interpretation of meta-analyses, reviews, and commentaries on treatments for suicide and self-
injury. General Hospital Psychiatry, 74, 18-21.

Making therapeutic content more accessible at the moment it 
is needed
• It can be very difficult to effectively use therapy skills in the midsts of a distressing suicide 

crisis. 

• Technology can help make it easier to access therapeutic content when distressed. 

• We’ve been running a series of studies that has the following setup: 

Individual sessions or workshop, 
conducted in-person or via 

telehealth. 

Smartphone app that delivers 
opportunities to practice 

therapy skills in everyday life. 

Bernstein, E. E., Bentley, K. H., Nock, M. K., Stein, M. B., Beck, S., & Kleiman, E. M. (2022). An ecological momentary intervention study of emotional responses to smartphone-prompted CBT skills practice and the relationship to clinical outcomes. Behavior Therapy, 53(2), 267-280. 
Kleiman, E. M., Bentley, K. H., Wacha-Montes, A., Taylor, M. E., Lozy, O., Conti, K., & Mayer, W. R. (In press). A pilot implementation-effectiveness trial of a single-session telehealth workshop and smartphone-based cognitive behavioral intervention for managing emotions among 
college students. Behavior Therapy.

Effect of using app to practice cognitive behavioral skills 
learned in 90-min workshop
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Intervention ”works” for about 65% of people who use these brief interventions. 

Gives us a sense of who might need a higher level intervention (which helps with resource allocation, etc.) 

Bernstein, E. E., Bentley, K. H., Nock, M. K., Stein, M. B., Beck, S., & Kleiman, E. M. (2022). An ecological momentary intervention study of emotional responses to smartphone-prompted CBT skills practice and the relationship to clinical outcomes. Behavior Therapy, 53(2), 267-280. 
Kleiman, E. M., Bentley, K. H., Wacha-Montes, A., Taylor, M. E., Lozy, O., Conti, K., & Mayer, W. R. (In press). A pilot implementation-effectiveness trial of a single-session telehealth workshop and smartphone-based cognitive behavioral intervention for managing emotions among 
college students. Behavior Therapy.



Making therapeutic content more accessible for those who 
may not be able to access therapy

• Recent collaboration with Shireen Rizvi at 
Rutgers 

• Tested whether her group’s (amazing!) videos 
that teach Dialectical Behavior Therapy skills 
improve participants’ ability to tolerate negative 
emotions. 

• Participants were college students, but this can 
(and will be) be applied to suicide risk reduction.

Rizvi, S. L., Finkelstein, J., Wacha-Montes, A., Yeager, A. L., Ruork, A. K., Yin, Q., ... & Kleiman, E. M. (2021). Randomized clinical trial of a brief, scalable intervention for mental health sequelae in college students during the COVID-19 pandemic. Behaviour Research and 
Therapy, 149, 104015-104015.

Check out youtube.com/dbtru for a TON of 
great animated video resources on DBT 

created by Dr. Shireen Rizvi and her group! 

Those in the intervention group did not improve, but those in the 
control group got worse!
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Rizvi, S. L., Finkelstein, J., Wacha-Montes, A., Yeager, A. L., Ruork, A. K., Yin, Q., ... & Kleiman, E. M. (2021). Randomized clinical trial of a brief, scalable intervention for mental health sequelae in college students during the COVID-19 pandemic. Behaviour Research and 
Therapy, 149, 104015-104015.

A good reminder to have a control group (and to address risk among 
college students!)

To summarize

• The optimistic parts 
• Technology allows us to understand suicidal thinking in ways not possible 

before  
• Technology offers us a way to make interventions more effective and to extend 

them to those who can’t or won’t access them. 

• The less optimistic parts 
• Some technology (especially wearables) are high-effort and expensive— and at  

this point may not provide much information about suicide risk.

How can technology improve how we predict and prevent 
suicidal thoughts and behavior?
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