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Abstract  

 

Purpose of review 

The purpose of this article is to present notable findings and developments in suicide 

prevention research and in particular, strategies to detect persons at risk for suicide as well as 

strategies to reduce suicide risk among the general population and specific risk groups.  

Recent findings 

Popular strategies to detect persons at risk for suicide include scanning social media posts, 

prediction models using electronic health record data as well as the use of experienced 

sampling methodology to enhance our understanding of the suicidal process. Emerging 

approaches to reduce suicide risk include the development of media reporting 

recommendations, mass media campaigns to improve knowledge, attitudes and behaviour, as 

well as technology-enhanced interventions.  

Summary 

Recently, promising approaches to detect individuals at risk for suicide as well as effective 

strategies to reduce suicide risk emerged. Whether these new opportunities will translate into 

an effective reduction in suicide rates remains to be demonstrated. 
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Introduction 

Globally, around 800.000 people die by suicide every year [1]. Additionally, the World 

Health Organization (WHO) estimates that the number of suicide attempts can be at least 20 

times higher [1]. Fatal or non-fatal suicide attempts generally leave family members, friends 

and other involved persons deeply affected, and result in significant costs for society [2]. In 

2013, the WHO member states committed themselves to a significant reduction in suicide 

rates by 2020 [3]; however, until today suicide rates in many states have only slightly 

decreased and some countries like the US [4] even reported an increase in suicide rates in 

recent years. In general, effective suicide prevention requires: (i) strategies to detect 

individuals at risk, as well as (ii) strategies to reduce suicide risk among the general 

population and specific at-risk groups. This article aims to provide an overview of recent 

developments in research in both of these domains. We present and discuss those topics and 

studies we felt are most influential in driving current discussions and developments in suicide 

prevention research. As a review focusing on emerging trends in youth suicide prevention was 

recently published [5], we will focus on developments in adult suicide prevention.  

Detecting persons at risk for suicide is difficult. Merely relying on self-report is error-

prone, as suicidality is often concealed for fear of hospitalisation and other expected negative 

consequences [6]. Therefore, for some time now, besides their professional experience, 

clinicians evaluate suicide risk based on a person’s membership within defined high-risk 

groups, such as those with history of suicide attempts, severe mood disorders or other 

psychiatric conditions, suicidal behaviour in the family and a variety of social factors. A 

multitude of such assumed risk factors exists; however, their accuracy in predicting suicide 

attempts was recently questioned. In their comprehensive systematic review, Franklin and 

colleagues [7] concluded that traditional suicide prevention research was not able to 

comprehensively identify causal risk factors for suicidal behaviour. Synthesizing results from 

365 studies from the past 50 years, they found that the accuracy of known suicide risk factors 
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in predicting suicide attempts is only slightly better than chance. Those findings emphasize 

limited knowledge regarding the validity of current suicide theories and an associated lack of 

approaches for early risk detection.  

Suicide is a complex phenomenon and a multitude of suicide prevention strategies 

among the general population and specific risk groups exists. Despite large numbers of 

interventions aiming to reduce suicide, in 2016, a thorough systematic review reported that 

comprehensive evidence for effectiveness merely exists for restricting access to means of 

suicide, treatment of mental illnesses and some school-based prevention programs [8]. Many 

other strategies seem promising; however, the authors argued that methodologically sound 

studies are needed to judge their effectiveness in reducing suicide.  

During the past two years, many interesting articles providing new evidence for 

established suicide prevention strategies as well as promising new approaches emerged. In the 

following paragraphs, we present notable approaches to (1) detect individuals at risk as well 

as (2) effective strategies to reduce suicide risk. 

 

(1) Detecting people at risk for suicide 

In recent years, new evidence regarding innovative and potentially effective approaches to 

detect persons at risk for suicide emerged, including scanning social media posts [9–16], 

prediction models using electronic health record data [17,18], as well as the use of 

experienced sampling methodology to enhance our understanding of the suicidal process [19–

25]. We will present these three approaches and initial findings in the following paragraphs. 

 

Social media 

Concerning suicide prevention, the Internet and social media is a double-edged sword. For 

example, the Internet offers unlimited and unchecked information about suicide methods, 

whilst increased exposure to suicide-related content might also increases distress and suicide 
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risk [26]. However, the freedom offered by the Internet also includes the possibility to 

anonymously share own suicidal ideation, and thereby reduces the threshold to express 

suicidal ideation and potentially address it with others. Scholars have argued that monitoring 

suicide-related social media posts could be used for detecting persons at risk for suicide and 

implementing early intervention; therefore this would help to prevent suicide [27]. Recently, 

researchers started to apply machine-learning technology to detect persons at risk for suicide 

based on their social media posting behaviour.   

Indeed, a big part of modern social life happens online, and social media platforms 

such as Facebook and Twitter are increasingly used to express personal experiences of 

suicidality [9]. Initial evidence suggests that suicide-related messages on social media can 

indeed be an indicator for suicide risk. In the US and South Korea, suicide-related Twitter 

posts or web-blog entries were found to be associated with national suicide rates [10,11]. 

Over the past years, the algorithms to correctly detect high-risk messages on social media 

have continuously been improving [12–14]; however, conclusive evidence for a link between 

suicide-related posts on social media and actual suicide risk (particularly suicidal behaviour) 

is lacking. One study found that posting suicide-related messages on Twitter was linked to 

increased levels of suicidality based on a self-report measure [15], suggesting that suicide-

related social media posts can reflect actual suicide risk at the individual level. Bryan and 

colleagues reported that among deceased military personnel, social media posts of those who 

died by suicide vs. those who died by other causes differed both by content and pattern, 

suggesting that suicide risk might not only be indicated by the content of social media posts 

but also their patterns and contexts [16].  

Despite these findings, the potential of this approach in improving the accuracy of 

suicide risk detection remains uncertain and more research on the link between suicide-related 

social media posts and actual suicide risk is needed. Scholars should also keep in mind that 

persons at high risk for suicide often do not seek help and conceal their suicidality due to 
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stigma, lack of time, preference for self-help and fear of involuntary hospitalization [6,28]. 

Approaches that include systematic screening of social media posts and consequent 

(unwanted) support or even the risk of involuntary hospitalization of persons detected to be at 

risk for suicide bear the risk of decreasing online help-seeking and disclosure when negative 

consequences are feared.  

 

Electronic health record data 

The detection of factors predicting future suicidal behaviour is difficult as suicidality is a 

multifactorial phenomenon with a multitude of risk factors working together. In addition, 

suicide is a rare event and large sample sizes are required to test the complex models 

predicting its occurrence. Due to their size and richness in information, electronic health 

record data offer the unique possibility to investigate the predictive power of large numbers of 

potential risk factors simultaneously. In 2017, Barak-Corren and colleagues [17] analysed 

data from almost two millions patients derived from two large medical centres in Boston and 

found convincing evidence that electronic health record data can indeed be used to predict 

future suicide. Their developed model included a multitude of potential risk factors 

(demographics, diagnostic codes, laboratory results, medications) and correctly predicted 

about half of all suicides and suicide attempts  occurring within 3-4 years after baseline. 

Those findings were confirmed by another study reporting similar results [18] and suggest 

that using electronic health record data to identify and support persons at risk for suicide 

could greatly contribute to preventing suicides. However, as existing studies did not include 

representative samples, the general validity of developed models needs further assessment. 

Furthermore, the potential of electronic health record data to detect persons at risk for suicide 

greatly depends on data registries actually including data about suicidal behaviour, which is 

often not the case.   

 

Thomas Niederkrotenthaler
Saves 5 words (and is pretty clear)

Thomas Niederkrotenthaler
Not necessary
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Experienced sampling methodology 

The field of suicide prevention research is characterized by great diversity in theories that try 

to explain and predict suicidality. Each theory includes a set of suicide risk factors, which on 

their own cannot fully explain suicide [7], resulting in a growing list with low specificity. One 

reason for limited knowledge about the occurrence, course, correlates and predictors of 

suicidality is due to past research measuring suicidality at one single point in time only, 

covering long retrospective periods, and/or assessing exclusively suicidal thoughts rather than 

suicidal behaviour [29]. To improve suicide prevention, information about the short-term 

predictors for suicidal thoughts and behaviour, and the factors that predict the transition from 

suicidal thoughts to behaviour is needed.  

One innovative approach with the potential to overcome some of these barriers and 

foster our understanding of the suicidal process is the use of experienced sampling 

methodology (ESM). ESM allows for real-time assessment of suicidality as well as its 

potential correlates and predictors. In ESM studies, suicidality and other factors of interest 

(e.g. affective states) are assessed briefly multiple times a day using smartphones or other 

wearable devices. Initial evidence suggests that ESM-based assessment increases the chance 

of persons correctly reporting their experiences with suicidality and does not increase or 

decrease suicidality among participants [19–21]. Existing ESM-studies showed that suicidal 

thoughts often occur in brief episodes with quick onset and changes even within hours [22–

24]. Additionally, one study reported that correlates, predictors of suicidality and predictors of 

change in suicidal thoughts need to be distinguished [22,25]. For example, it seems that 

hopelessness does correlate and predict suicidal thoughts a few hours later; however, it seems 

not to predict changes in suicidal thoughts. 

 ESM offers the novel possibility to provide information about the short-term correlates 

and predictors of suicidality and therefore improve our understanding of the suicidal process, 

detect persons at risk for suicide and foster the development of effective strategies for suicide 

Diego De Leo
A reference is needed here.
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prevention. However, existing studies using ESM mostly assessed suicidal thoughts rather 

than suicidal behaviour, had small sample sizes and followed participants over relatively short 

periods. If future studies address those limitations, ESM has great potential for generating 

knowledge needed for effective suicide prevention.  

 

(2) Interventions to reduce suicide risk 

Suicide is a complex phenomenon and its prevention requires a multitude of strategies 

working together [30]. Interventions to reduce suicide can be universal (i.e. target the general 

population), selective (i.e. target persons at risk) or indicated (i.e. target persons already 

experiencing suicidality). However, some interventions can be grouped within two or more of 

these domains. Below we present recent findings regarding the effectiveness of some popular 

strategies to prevent suicide.  

 

Media reporting recommendations 

It is well established that in line with the Werther effect, media reports about suicide can 

trigger imitational suicides (for a summary of past research see [31]). However, this is not 

always the case. During the past 10 years an increasing number of studies reported that 

responsible suicide-related media reports could not only avoid the harmful Werther effect, but 

also contribute to suicide prevention, what was termed the Papageno effect. In two early 

population-based ecological studies published in 2009 and 2010, Niederkrotenthaler and 

colleagues found that while sensationalist reports about suicide are associated with higher 

suicide rates, reports highlighting that coping with suicidal ideation is possible are associated 

with lower suicide rates [32,33]. A recent empirical study conducted in Germany reported that 

neutral language in media reports about suicide (e.g. using the term “suicide” rather than 

“Freitod/ free death”) can effectively prevent attitudinal support for suicide among readers 

[34]. While earlier studies surprisingly reported that articles including interviews with suicide 
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experts can lead to imitational suicides [33], new evidence supports the claim that this effect 

might be due to such articles often also including sensationalist content. Several randomized 

controlled trials (RCTs) found that stand-alone information about suicide prevention on 

websites and in newspapers had beneficial effects in terms of a reduction of suicidal ideation 

and an increase in suicide-prevention related knowledge [35,36]. These findings particularly 

applied to materials that featured experts and lay individuals speaking about personal stories 

of how to cope with suicidality. 

In summary, available studies support the existence of the Papageno effect, but further 

research is necessary to identify which specific contents work best for various target 

populations and outcomes such as suicidality, stigma, or help-seeking. When reporting about 

suicide, journalists should adhere to the updated recommendations recently published by the 

WHO [37].  

 

Mass Media Campaigns 

With the ultimate goal of reducing suicide, a multitude of social media campaigns to improve 

suicide-related knowledge (e.g. suicide warning signs), attitudes (e.g. to reduce stigma) and 

behaviour (e.g. to encourage help-seeking) targeting various audiences exist. Two recent 

systematic reviews independently concluded that mass media campaigns are indeed an 

important component of effective suicide prevention [38,39]. However, included studies 

varied in quality and reported heterogeneous findings. While findings regarding 

improvements in knowledge or attitudinal outcomes were fairly consistent, the impact of mass 

media campaigns on behavioural outcomes (such as help-seeking or self-harm) were 

inconsistent [39]. A novel campaign has been recently described by King and colleagues [40], 

who investigated the effects of a media campaign targeting suicidality, gender roles and help-

seeking among men. The results showed significant positive effects on help-seeking 

intentions. Despite promising initial evidence, more research testing the effect of mass media 
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campaigns on behavioural outcomes as well as the effects of specific campaign components 

including content, duration and coverage is needed.  

 

Technology-enhanced interventions 

Scholars have argued that technology-enhanced approaches might contribute to suicide 

prevention due to their wide reach and simple accessibility [27,41]. While this might be the 

case, comprehensive evidence for the effectiveness of technology-enhanced approaches in 

reducing suicide risk is still lacking. While Internet-based cognitive behavioural therapy 

(CBT) seems to be as effective as traditional face-to-face CBT in reducing psychiatric distress 

in general [42], in contrast to traditional CBT, Internet-based CBT was not found effective in 

reducing suicidality [43]. A systematic review by Witt and colleagues reported some evidence 

for the effectiveness of online and phone-based applications for the self-management of 

suicidal ideation and self-harm in reducing suicidality [44]. However, the authors criticised 

the low methodological quality of existing studies and their potential biases. In addition, 

caution is warranted when implementing technology-enhanced interventions: in comparing 

the effectiveness of psychotherapy alone (i.e. treatment as usual) and psychotherapy plus 

access to a supportive smartphone app (i.e. LifeApp’tite) in reducing suicide risk, Toole and 

colleagues observed smaller decreases in suicide risk among participants with access to the 

smartphone app [45]. In summary, existing studies on the effectiveness of technology-

enhanced interventions in reducing suicide risk were far from being conclusive. While some 

types of interventions might contribute to suicide prevention, others could even produce 

unintended harmful effects.  

 

Conclusion  

Big data and machine learning hold great promise for suicide prediction. First aid and 

emergency wards personnel would probably benefit from the availability of algorithms 
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permitting quick evaluation of their clients’ risk of suicide. Wearable technologies are 

currently used for checking heart and blood pressure, calories spent, and number of steps and 

their reliable indication on levels of anxiety and mood is expected; equally, suicidal ideation 

could be detected. Responsible media reports have great potential to contribute to suicide 

prevention by reducing suicidality and improving suicide-related knowledge and attitudes. 

Mass media campaigns could have similar effects, but more research is needed. Finally, some 

technology-enhanced approaches could effectively support people experiencing suicidality; 

however, unintended harmful side effects are possible. Whether the presented new 

opportunities will translate into an effective reduction in suicide rates remains to be 

demonstrated.  

 

Key points  

- Successful suicide prevention requires strategies to detect persons at risk as well as 

strategies to reduce suicide risk among the general population and specific risk groups. 

- Popular approaches to detect individuals at risk for suicide include scanning social 

media posts, prediction models using electronic health records data and the use of 

experienced sampling methodology to enhance our understanding of the suicidal 

process. 

- Media recommendations on how to report about suicide and mass media campaigns 

are promising approaches to reduce suicide risk among the general population and 

specific risk groups. 

- Some technology-enhanced approaches could be an effective complement or even 

substitute for traditional support strategies; however, unintended harmful side effects 

are possible and need to be thoroughly investigated and addressed.  
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