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Abstract

Purpose of Review—To examine current trends in suicide and self-injury in the USA, as well 

as potential contributors to their change over time, and to reflect on innovations in prevention and 

intervention that can guide policies and programs to reduce the burden of suicide and self-injury in 

the USA.

Recent Findings—Suicide and non-fatal self-injury are on the rise in the USA. Reasons for 

such trends over time remain speculative, although they seem linked to coincident increases in 

mood disorders and drug use and overdose. Promising innovative prevention and intervention 

programs that engage new technologies, such as machine learning–derived prediction tools and 

computerized ecologic momentary assessments, are currently in development and require 

additional evidence.

Summary—Recent increases in fatal and non-fatal self-harm in the USA raise questions about 

the causes, interventions, and preventive measures that should be taken. Most innovative 

prevention efforts target individuals seeking to improve risk prediction and access to evidence-

based care. However, as Durkheim pointed out over 100 years ago, suicide rates vary enormously 

between societal groups, suggesting that certain causal factors of suicide act and, hence, should be 

targeted at an ecological level. In the next generation of suicide research, it is critical to examine 

factors beyond the proximal and clinical to allow for a reimagining of prevention that is life course 

and socially focused.
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Introduction

Suicide continues to be a central contributor to lives lost across the globe and among the 

most common causes of death, especially in young adults. The sequelae of suicide for 

families and communities reverberate in grief, stigma, and increases in psychiatric 

conditions. The present paper outlines current trends in suicide and self-injury in the USA, 

as well as hypotheses and evidence regarding contributors to changes over time in the 

suicide rate. Further, we examine evidence for innovations in prevention and intervention 

that can guide policies and programs to reduce the burden of suicide and self-injury in the 

USA.

Trends in Suicide and Non-fatal Self-Injury Among Adolescents and Adults

Suicide rates in the USAwere generally declining among most age groups of adults 

throughout the late 1980s and 1990s [1]. However, since 1999, suicide rates began to 

increase in almost all states and in almost every age group. Analyses from the CDC indicate 

that from 1999 to 2016, suicides significantly increased in 44 of 50 US states and that the 

rate of increase was heterogeneous by location and demographics [2]. For example, suicide 

increased by more than 30% in 25 states, with the highest increase in suicide occurring in 

North Dakota (an increase of 57.6%). However, states such as Nevada, which already had 

the highest rates of suicide in the country, did not observe a significant increase [2]. Trends 

towards increased suicide rates continued in 2017 [3], as the overall suicide rate in the USA 

increased from 13.5 per 100,000 to 14.0 per 100,000.

While the rate of suicide is increasing across all age and gender groups, there have been 

particularly high absolute increases in suicide among men aged 45 to 64 (https://

www.cdc.gov/nchs/data/databriefs/db241.pdf). Relative increases in suicide are greatest 

among those at young ages, due in part to a lower overall base rate. For example, the suicide 

rate among girls aged 10–14, among whom the suicide rate was 0.5 per 100,000 in 1999, 

tripled by 2016 [4••]. Suicide is currently the second leading cause of death among those 

aged 10–14, 15–24, and 25–34, with unintentional injury being the leading cause of death, 

indicative of the contribution of both unintentional injury and suicide to the declining life 

expectancy in the USA, given the young age of decedents (https://www.nimh.nih.gov/health/

statistics/suicide.shtml).

Available evidence indicates that regions of the USA with high suicide rates and high 

correlation among suicides per geographic area are those with high elevation [5], as well as 

those with high concentrations of demographic groups at risk of suicide such as those with 

indigenous populations (https://www.cdc.gov/mmwr/volumes/67/wr/mm6708a1.htm). 

Further, the strength of correlation among suicides in particular geographic areas over time 

is also increasing, suggesting that as suicides become more common, the overall size of 

areas with particular high suicide rates is also increasing [6]. Occupational exposures also 

influence suicide: the risk is markedly salient among members of the US military, especially 

those exposed to active combat and traumatic events in the field [7]. While members of the 

military historically had lower death rates than the general population, including suicide, 

death by suicide increased among US army members beginning in 2004 [8], and rates are 
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now approximately equal to the general population, due to the unprecedented increases 

among both civilians and military members [9].

The increasing trends in completed suicide lead to the question of whether there are 

increases in non-fatal self-injury as well, or whether the trends reflect rather lethality of 

attempts. Available data indicate that non-fatal self-injury is also increasing in the USA 

across age. Olfson et al. examined self-reported suicide attempts across two cross-sectional 

surveys of adults completed 10 years apart with similar sampling frames and measures and 

found modest increases in the rate of self-reported attempted suicide, from 0.62% in 2001–

2001 to 0.79% in 2012–2013 [10••]. Across demographic and clinical groups, those with the 

highest increases included young adults aged 21–34, those with high school or less 

education, and those with psychiatric disorders. Hospital-treated self-harm events increased 

from 5.1 to 7.1 per 10,000 population from 2001 to 2011 among middle-aged individuals, an 

increase larger than any other age group [11]. Other analyses of hospitalization data also 

demonstrate increasing trends in self-injury [12–14].

Non-fatal self-injury is increasing among youth. The prevalence of adolescents reporting 

that they “seriously considered attempting suicide” in the past 12 months in the USA 

increased from 14.5% in 2009 to 17.2% in 2017, an increase that was statistically significant 

(https://www.cdc.gov/healthyyouth/data/yrbs/pdf/trends/2017_suicide_trend_yrbs.pdf). 

However, it should be noted that overall trends since the mid-1990s suggest declines (e.g., 

prevalence was 29% in 1991). Emergency department visits and inpatient hospitalizations 

coded for suicidal ideation or attempt across 49 children’s hospitals in the USA increased 

from 0.66% of all encounters in 2008 to 1.82% in 2015 [15], and significant increases were 

observed across age, gender, and race, with the largest increases observed for 12–14 and 15–

17 year olds, girls, and non-Hispanic whites. Further, among youth less than age 18 in the 

USA, emergency department visits coded for suicide attempts and suicidal ideation doubled 

between 2007 and 2015, from 580,000 to 1.12 million, with no corresponding increase in 

total emergency department visits [16].

Trends in Mood Disorders Among Adolescents and Adults

Mood disorders, particularly depression, are strong risk factors for self-injury and suicide. 

Psychiatric autopsy studies of suicide decedents compared with living controls range in the 

prevalence of mood disorders, with a median estimate based on systematic review of 59% 

(range from 30 to 93%) [17]. Meta-analytic estimate from 3275 suicide decedents indicated 

a pooled prevalence of affective disorders, including depression and bipolar disorders, of 

43.2% [18]. Prospective data from the Danish registry among those with contact with the 

health system for a psychiatric disorder found an absolute risk of suicide after first contact of 

6.67% [19]. Given the increased risk of suicide associated with depressive and other 

affective disorders, it is also worth interrogating the evidence for recent increases in mood 

disorders.

Mood disorders are substantially increasing in recent years among adolescents, especially 

adolescent girls. Mojtabai et al. found that the prevalence of DSM-IV major depressive 

episodes increased from 8.7% in 2002 to 11.3% in 2014 (P < 0.001), with a greater increase 

among girls than boys [20]. Updated analyses of NSDUH through 2017 have demonstrated a 
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continued upward trajectory of MDE among girls [21••]. Independent data sources confirm 

that depressive symptoms have increased among girls in national representative US studies, 

compared with no significant change among boys [22••]. These national studies are 

augmented in building the evidence by other studies among young adults, particularly those 

in college, among whom data indicate that anxiety and depressive disorders are increasing 

across the past decade [23, 24].

The increases in the prevalence of affective disorders in general population samples among 

adolescents are notable given the recent history of this epidemiology. Sales of prescription 

medication to treat depressive and related mood disorders, among both adolescents and 

adults, increased substantially starting in the mid-1990s [25], as did outpatient visits to 

psychiatric clinics for treatment of depression [26, 27]. These increases prompted questions 

about whether mood disorders were increasing, or whether identification and ascertainment 

of cases for treatment were increasing without any change in the underlying incidence and 

prevalence. Available reviews and meta-analyses published in the mid-2000s found no 

evidence for increasing incidence and prevalence of mood disorders in the community when 

prospective studies were analyzed [28, 29]. These reviews, however, were published before 

the recent, cross-study-consistent increases in mood disorders in general population samples, 

which began around 2010, suggesting that a new evidence base is needed as we enter a new 

era of mood disorders among US adolescents.

Evidence regarding changes in affective disorders among adults is more mixed, but 

suggested sustained increases are occurring predominately among those with low socio-

economic status. Case and Deaton found that among middle-aged men with low education, 

the prevalence of non-specific psychological distress has been historically increasing from 

1997–1999 to 2011–2013 [30]. Goldman et al. documented that life satisfaction, positive 

affect, and psychological well-being decreased from 2011 to 2014 compared with 1995–

1996, and negative effect increased, but only for those who are socio-economically 

disadvantaged [31]. National survey data conducted annually has documented recent 

increases in psychological distress among adults and increases in major depressive episodes 

that are small in magnitude and primarily confined to young adults [21••], especially those 

with low levels of socio-economic status [20, 21••, 32]. These results are supported by other 

national data also documenting increases in moderate and severe depressive episodes, 

primarily among those with the lowest levels of education [33]. The range of increases is 

small, between 1 and 3 percentage points, and inconsistent across all levels of the life 

course, suggesting that continued surveillance is needed to determine whether these 

increases reflect temporary and time-limited noise in the data, or whether there is a sustained 

increase that may underlie changes in suicide risk in the USA.

Why Are Suicide Rates Increasing Among Adolescents and Adults?

The increases in suicide rates are occurring coincident with increases in mood and affective 

disorders among adolescents and, to an extent that is less well established, among adults. 

The reasons that these disorders are increasing in the population, as well as other potential 

reasons underlying suicide death, remain speculative. Suicide rates are increasing in tandem 

with unintentional injury deaths more broadly particularly due to opioid overdose, which 
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was exponentially increasing since approximately 1999 in the USA (https://www.cdc.gov/

nchs/data/health_policy/

AADR_drug_poisoning_involving_OA_Heroin_US_2000-2014.pdf ) [34], around the same 

time that suicides began increasing [35••]. Opioid overdose and suicide deaths share 

demographic correlates such as a greater preponderance of males, indigenous populations, 

and those in middle age, but the trends are to some extent discordant, given that there are 

different demographic groups that have had the largest increase in suicide compared with 

opioid overdose. Yet, some mechanisms linking the two epidemics could be that opioid use 

disorders increase both risk of overdose and suicide; available evidence finds that suicide 

among medical users of opioids increases with opioids dose [36], that communities ravaged 

by opioid overdoses may have collective trauma and psychological distress that would 

increase risk of suicide [37•], and that the availability of opioids could lead to greater access 

to lethal means. On the last point, there is limited evidence; currently, poisoning accounts for 

a minority of suicides in the USA (14.7% in 2015), and a minority of those poisoning 

suicides involved opioids [2]. That said, the number of deaths categorized as unintentional 

opioid overdoses that might have been suicides is difficult to adjudicate, given that the 

intentionality of death can be difficult to determine, especially among those with opioid use 

disorders which can increase the risk of suicidality.

Some have advanced the hypothesis that the increases in suicides, as well as overdose, 

alcohol consumption, and deaths due to alcohol, especially among middle-aged men and 

those with low educations, are the outcome of a long process that has included the erosion of 

a middle class with job stability for low-skill work, among other economic factors that may 

bring meaning to the lives of the working class [2, 37]. While such hypotheses are 

provocative, available analyses have largely been unable to provide compelling evidence. In 

a working paper by Ruhm [38], known measures of county economic decline such as home 

prices and unemployment predicted suicide, but explained less than 1% of the variation in 

rates over time. Further, Masters et al. reanalyzed vital statistics data by gender, age, and 

birth cohort and concluded that drug overdose rates increased across a wide range of age 

groups, especially those in young and middle adulthood, and did not mirror trends for other 

“despair”-related death such as suicide, suggesting that the drivers of opioid-related deaths 

in the USAwere factors that could influence a broad range of age groups simultaneously, but 

may be separate from mechanisms that increase suicide rates [39].

Suicides would also be expected to increase with increased access to lethal means. The 

leading method of suicide in the USA is with a firearm, responsible for 56.6% of male 

suicides in 2015 and 32.1% of female suicides. Among men, suffocation is second most 

common with 26.1% of suicides, followed by poisoning (9.5%). Among women, poisoning 

is slightly more common than firearms as a means of suicide, at 33%, followed by 

suffocation, responsible for 25.3%. While firearms represent a plurality of suicide deaths in 

the USA, available data suggest that firearm ownership is decreasing in the USA, rather than 

increasing [40]. Further, comparing causes of suicide death between 1999–2007 and 2008–

2015, while increases in suicide occurred for both firearm and suffocation suicides, the 

absolute and relative increase was higher for suffocation than for firearm suicides (https://

www.cdc.gov/mmwr/volumes/66/wr/mm6610a2.htm). There is no evidence to suggest that 
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means to suffocation are increasing in the USA; thus, increases in access to lethal means do 

not currently explain increases in suicide in the USA.

Innovations in Individual-Level Suicide Prevention: the Who and the When of Suicide Risk

Decades of research aimed at the identification of individuals at high risk of fatal and non-

fatal self-harm have yielded an array of biological [41–43], behavioral [44], and social [45, 

46] risk factors that decision-makers use, combined, for intervention purposes. However, 

suicide risk factor identification has contributed minimally to effective prevention efforts, 

and suicide risk reduction remains a largely unmet clinical need. Even the most widely used 

risk assessment scales, largely based on suicide risk factors, lack enough sensitivity, 

specificity, and predictive value to be clinically meaningful [47]: used alone, these scales are 

not useful to estimate an individual’s future risk of suicide [48].

A well-known reason for the lack of impact of suicide risk factor identification on suicide 

prediction is what Hawton termed a “base-rate problem” [49••] that leads to an excess of 

false positives in the clinical practice: on the one hand, most accepted risk factors for 

suicide, such as mood and substance abuse disorders or interpersonal conflict, are highly 

prevalent. On the other, suicide behaviors and specially death by suicide are relatively rare 

events over the lifetime of those classified as high risk. As a result, most people classified as 

“high risk” will never die by suicide, and a considerable amount of suicides will take place 

among people classified as “low risk,” as proved by substantial evidence from prospective 

studies. In 1983, Pokorny reported that, among a cohort of 4800 veterans, only 3.7% of 

high-risk predictions corresponded with true positives, and more than half of suicides took 

place in low-risk patients [50], a finding that has been replicated several times [51–53].

Notwithstanding, psychiatrists remain entrusted to conduct suicide risk assessments in a 

scientifically sound manner— e.g., using risk factors and scales, a phenomenon that Undrill 

sees as an approach to the management of the “institutional anxiety” suicide risk generates 

[54]. Notably, Mulder et al. have argued that risk categorization is not only clinically futile 

but also potentially harmful, in that it may “confuse clinical thinking” and lead to more 

coercive treatment options for those labeled “high risk” and a parallel misallocation of 

treatment intensity for those labeled “low risk” [55].

In the recent years, substantial attention within the field of suicide prediction has shifted 

towards new machine learning algorithms, derived from large databases of electronic health 

records. Tools derived from regression trees, neural networks, and other machine learning 

approaches have been shown repeatedly to outperform clinicians’ predictive assessments, 

generating new hopes in the suicide prevention field. Notable examples include Kessler and 

colleagues’ study featuring over 50,000 American soldiers discharged after a hospitalization 

[56], DelPozo-Banos et al.’s study using more than 2600 suicide cases and 52,000 paired 

controls from the UK [57], or Simon and colleagues’ study featuring 2,960,929 patients 

from seven American healthcare systems [58].

Critics with machine learning–derived predictive tools usually point out limitations 

regarding generalizability to different settings and transparency in the model developing 

process. The generalizability of predictions based on complex, data-driven statistical 
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approaches tends to depend on how similar the training dataset is to the new population in 

terms of variable distribution—different populations often require different model 

calibrations. In a comprehensive review, Belsher et al. simulated the variation of the positive 

predictive value of a series of machine learning algorithms for suicide prediction when 

implemented in hypothetical populations with different suicide rates, reporting high 

classification accuracy but an extremely low predictive validity in most populations [59]. 

This finding has somewhat “deflated some of the exaggerated hopes” associated with big 

data analyses and machine learning statistical methods [60] and, more importantly, 

emphasized the need for more accurate data recording in the clinical practice, wide 

availability of training datasets when legally possible, and transparent sharing of the exact 

analytic methods used in order to enhance the recalibration of a model before implementing 

it in a different population [61].

Another, less explored explanation for the lack of clinical impact of suicide risk assessments 

is that little is known about when this risk is higher, although time-related considerations 

would provide key insights for intervention planning. Most consistently accepted risk factors 

correspond to correlates that either remain stable over time, such as gender or family history 

of suicide [62], or take long periods of time to establish and eventually resolve, like most 

psychiatric diagnoses or a disadvantaged socio-economic status [63]. However, suicide risk 

factors interact over time in complex hierarchical networks that are inherently difficult to 

capture using solely long-term assessments of the relation between baseline characteristics 

and subsequent suicide. For example, while people with schizophrenia with a low premorbid 

life adjustment tend to show high suicide rates right after the onset of the disease, their long-

term suicide risk is low, as compared with counterparts with a better premorbid adjustment 

[64, 65]. In order to effectively act on suicide risk, we need to better understand short-term 

suicide risk factors and how they vary over time.

Suicidal ideation (SI), largely targeted as a way to prevent suicide as it usually precedes 

suicidal behaviors [66], is probably the most important time-varying risk factor for suicide. 

SI includes a spectrum of different experiences that range from passive ideas of death, 

through structured suicidal ideation, to the urge to attempt self-harm [67]. Most studies have 

measured suicidal thoughts using single-time-point measures, although recent evidence 

shows that SI undertakes dramatic within-person variations over short periods of time [68••]. 

Because single-point measures, like retrospective questionnaires, fail to capture such 

variation, past research has yielded interestingly mixed results. For example, while Kessler 

et al. estimated the risk of transition as 26% from ideation to an attempt and as 72% from a 

plan to an attempt [66], Baca-Garcia et al. found that passive and active suicidal ideation 

entailed the same lifetime suicide attempt risk [69], and Lee et al. estimated that, among 

suicidal ideators, making an attempt was in fact more frequent than planning it [70].

New technologies provide innovative measures of time-varying real-world determinants of 

suicide. In particular, computerized ecologic momentary assessment (EMA) allows for data 

collection “in the natural contexts of daily life” [71]. This technique measures participant’s 

domains of interest (whether these are emotions, cognitions, or behaviors) repeatedly, 

usually through smartphone-delivered assessments that can follow a timely schedule, or 

depend on the occurrence of a predefined behavior, or using both [72, 73••]. Hence, EMA 
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assesses exposures and outcomes in a real-time, real-world manner and can accurately 

characterize daily suicidal thoughts and their external and internal triggers [74]. In addition, 

EMA assessments are technically feasible, enhance the participants’ compliance, and do not 

reactivate their negative thoughts [71]. Recent studies using this technology have 

successfully characterized the mentioned variation in suicidal thoughts that high-risk 

individuals can experience over short periods of time [75] and linked it to predictors such as 

life challenges and inner affect state changes [76, 77].

Apart from improving our ability to accurately determine who is at risk and when is this risk 

higher, the potential impact of suicide prevention efforts relies greatly on the development, 

implementation, and scalation of effective prevention strategies. Despite remaining key 

knowledge gaps, certain clinical strategies are considered effective and recommended, 

especially among specific subsamples of psychiatric patients with increased suicide risk 

[78–80]. With respect to pharmacotherapy, clozapine [81–83] and lithium [84–86] show the 

most promising results for preventing suicide attempts among people with schizophrenia and 

bipolar disorder, respectively.

Psychosocial strategies for suicide risk reduction among people at high risk often fall within 

two categories: interventions directed specifically towards suicide risk and interventions 

aimed at intensifying their contact with mental health care providers. Among the first group, 

several psychotherapeutic interventions have been shown to decrease the intensity and 

frequency of suicidal thoughts and/or behaviors, either among all people undergoing mental 

health struggles or when tailored for clients with specific psychiatric diagnoses [87–89]. In 

general, these interventions enhance the client’s ability to cope with suicidal thoughts 

through the acquisition and strengthening of specific strategies and skills. However, 

psychotherapy for suicide behaviors has been called into question when compared with more 

feasible programs aimed at simply enhancing contact maintenance with providers over a 

sustained period of time [90]. For example, in a recent RCT meta-analysis, the WHO Brief 

Intervention and Contact (BIC), a program of 9 follow-up contacts significantly lowered the 

odds of suicide after an attempt by 80%, whereas cognitive-behavioral therapy (CBT) was 

not significantly protective [91].

A key target for contact enhancement strategies is patients discharged from the hospital 

following a suicide attempt, because they entail an exceptionally high risk of subsequent 

suicide attempt and completion [92], and they tend to experience barriers in their access to 

proper, outpatient mental healthcare, favoring loss of adherence during follow-up [93]. 

Motto and Bostrom pioneered this method by randomly assigning 843 patients who refused 

follow-up visits to either receiving a total of 24 letters over the following 5 years or a control 

group [94]. Two years after inclusion to the study, suicide was less than half likely among 

those who received the contact intervention, and up to 25% recipients answered back with 

thankful expressions. Accordingly, substantial attention has been put towards these low-

resource, nonintrusive brief contact interventions (BCI). In general, BCI use letters [95], 

postcards [96], telephone calls [97], and/or a combination of all of them [98] for contact 

maintenance. One particular brief intervention, the widely implemented safety planning 

intervention (SPI), includes prioritizing coping strategies, addressing access to suicidal 

means, and enhancing out-reach to professionals if suicidal urges emerge [99]. SPI was 
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recently combined with a telephone call strategy and showed almost 50% fewer suicidal 

behaviors than treatment as usual in a series of Veteran Affairs hospitals [100].

Population-Level Suicide Prevention: Suicidal Individuals Versus Suicidal Populations

Since Durkheim’s seminal book Le Suicide [101], it is accepted that suicide rates are 

determined, at least partially, by causal factors that act at an ecological level, “whose action 

is felt by society as a whole.” Using Rose’s words, “why some individuals have high blood 

pressure is a different question than why some populations have more burden of high blood 

pressure?” [102]. The use of group-level factors to model individual-level outcomes has 

been common in epidemiology, including psychiatric epidemiology, over the twentieth 

century. In an early example, Faris and Dunham documented that rates of psychosis were 

higher in urban areas of Chicago compared with rural areas [103], leading to a century of 

hypotheses about environmental determinants of schizophrenia risk [104].

Causal factors that are shared by a whole social group, such as urban dwelling, have been 

coined “integral variables” [105], and their effect cannot, by definition, be measured 

comparing individuals who are within the same group. Instead, they require between-group 

comparisons using ecologic designs that focus on groups of individuals as legitimate units of 

analysis [106, 107]. Several examples illustrate how suicide can be conceptualized from an 

ecological perspective: some countries, such as Latvia, have 5 times higher incidence rates 

than others, like Greece (https://data.oecd.org/healthstat/suicide-rates6), which prompts 

questions about the economic and cultural conditions that may be invariant across country 

but that can be examined to understand risk. In the USA, suicide rates in rural areas double 

those of urban areas [108]. Even within a city, like London, areas with higher ecological 

indices of social deprivation entail higher suicide rates [109].

However, suicide prevention efforts have characteristically tried to model suicide risk [110] 

and predict suicide relying solely on individual-level correlates. As mentioned, several 

current research initiatives seek to improve suicide prediction through machine learning 

algorithms based on datasets that include information from individuals’ medical records 

[58••], speech analysis [111], and real-world behaviors measured through cell phone 

geolocation [112].

In attempts to understand causation of suicide, researchers often choose a frame of reference 

that includes a finite set of potential causes [107] and depends mainly in their field of 

knowledge: for example, a psychiatrist and a sociologist will consider different potential 

causes. By discarding what is outside our frame of reference, we generate an asymmetry on 

the way we look at things that permits cause-effect directionality [112]. Hence, the frame of 

reference and the scope of interest of the researcher determine which potential causes are 

considered [107], and complex systems with dynamic interactions between ecological and 

individual factors and feedback loops are usually reduced to a simpler thought model. As a 

result, causal relations tend to be ascertained at a particular level of organization, usually the 

individual one in the field of suicidology, determined by the system delimited by our focus 

(factors within the system can be identified and related), and findings’ validity is often 

limited to such system.
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However, “a system never exists in isolation” [107]. As a result, there is growing interest in 

the study of how macro-level characteristics affect outcomes independently of individual 

variables, as well as how both levels interact [113]. In psychiatry, the interaction of the 

molecular, the individual, and the social levels in shaping mental suffering, disease, and 

illness was famously acknowledged by the late Engels’s synthesis of the bio-psycho-social 

medical model [114]. Multilevel epidemiology has emerged as a response to this interest, as 

both a thinking framework and a set of tools that allow for the consideration of a hierarchy 

of multiple levels of causation for epidemiologic analyses. Tools and analyses to integrate 

and analyze a wide range of potential predictive factors through data science initiatives and 

machine learning are growing [115–117••], with potential to aid in prediction tools for 

suicide risk. These tools can be partnered with rich exploration of the social and political 

settings with which suicide risk also occurs in order to inform the broader environmental 

factors that predict risk.

There are three broad categories of interventions aimed at lowering the risk of suicide at the 

population level: universal and specific education campaigns, regulations in mass media 

coverage, and restriction of access to means.

Two evidence-based educational strategies stand out: the implementation of school-based 

suicide prevention and intervention programs [118, 119] and the identification and training 

of the so-called “emergent gatekeepers” [120], people who may have contact with those with 

suicidal thoughts without having been trained and designated as professionals (teachers, 

police, etc.).

The well-established influence of media reporting of suicide stories on subsequent suicide 

rates [121–123], usually referred to as the “Werther effect” and framed within the broader 

behavioral contagion theory [124], has provided an opportunity for intervention through a 

variety of reporting recommendation guidelines [125]. In general, these guidelines seek to 

foster responsible, non-sensationalist coverage of suicide and related events.

Theoretically, media also plays a role in means restriction, because it can reduce the 

population’s “cognitive-access” [126] to suicide by purposely avoiding the coverage of key 

news, like an emerging suicide method or the suicide of a celebrity [123, 127]. However, by 

restriction of the access to suicide means we usually refer to a series of evidence-based 

interventions to physically prevent the population from accessing potentially lethal means 

such as pesticides [128], medications [129], suicide hotspots [130••], or firearms. The means 

reduction approach builds on evidence suggesting that ease of access influences the risk of 

attempting suicide [131], especially in impulsive suicidal behaviors [132]—the most 

frequent type as nearly half suicide attempt survivors report a suicidal process, the interval 

between the onset of a suicidal thought and subsequent suicide attempting, of 10 min or less 

[133]. Accessibility also impacts method choice: up to 85% self-poisoning patients report 

that easy availability obtained their choice of poison [134].

Method substitution is the flip side of this coin. Reducing the access to lethal means tends to 

be even more effective if the alternative method available for substitution has a lower 

associated lethality, due to a lower inherent deadliness or to a higher ability to abort mid-
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attempt. For example, firearms, which can be found in roughly 33% of homes and account 

for 51% of total suicides in the USA, have twice the associated lethality of gas poisoning 

and 50 times that of drug overdose [131]. Accordingly, several studies using a variety of 

epidemiological designs have concluded higher risks of suicide for people who live in a 

household with firearms [135], after controlling for potential confounders [136], as well as 

higher suicide rates in states where gun ownership levels are higher [137].

Conclusion

In summary, suicide remains a substantial global contributor to causes of death, especially 

among those at younger age, and is increasing at an unprecedented rate in the USA. Non-

fatal self-injury is also increasing, and together, the trends in self-injurious behavior raise 

questions about the causes, interventions, and preventive measures that should be taken. 

Prevention and treatment are often pointed towards high-risk groups, such as those with 

repeated suicide attempts, who are at increased risk of dying by suicide, but may miss the 

majority of suicide decedents who do not come into contact with the mental health care 

system and act impulsively. Conceptualizing suicide and its causes as a multilevel process 

that unfolds across the life course, with causes at higher geographic levels as well as 

individual levels, may be useful to develop programs that can have the most impact on 

population health, and innovative prevention and intervention programs that engage new 

technologies are in development but require additional evidence. Suicides are preventable 

and tragically destabilizing for individuals who recover from attempts, and for families of 

those affected. In the next generation of suicide research, it is critical to examine factors 

beyond the proximal and clinical to allow for a reimagining of prevention that is life course 

and socially focused.
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