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Editorial on the Research Topic
Methods and interventions to predict and tackle suicide risk

Suicide is a global public health problem, with a long history of research at both the
clinical and population health level. Suicide research is largely driven by the idea that it is
preventable (1, 2). A great deal of training of mental health practitioners is spent on
techniques aimed at assessing suicide risk, based on risk factors in the hope of predicting
and preventing suicide (3, 4). Unfortunately, the reality is that predicting suicide is
extremely challenging clinically (5, 6). As such, novel approaches to predicting and
tackling suicide risk at both the population and clinical level are needed-a challenge
accepted by the authors of the articles in this special edition.

Researchers continue the important work of identifying risk factors for suicide, and
demonstrate how they can be incorporated into a variety of risk prediction models. Petho
et al. provide evidence that inflammatory markers may be an important biological correlate of
suicide risk. This work builds on the literature identifying biological factors associated with
suicide, such as genetics and hypothalamic-pituitary axis dysfunction. While not directly
actionable at present in most clinical settings, biological insights increase the chance of
mechanistic breakthroughs, which may lead to novel treatment or prevention strategies.

In their contribution predicting suicide risk among Colombian students, Narvaez et al.
identified some risk factors that may be common across populations (e.g. family history of
suicide or exposure to trauma or substances), as well as other factors that may be
population-specific, such as being a student who has travelled in order to attend
university. Narvaez and colleagues’ findings suggest that further ‘fine tuning’ of these
models on population-specific characteristics may be necessary (7). This sheds light on the
need to conduct new, higher-quality research in regions that contribute a large percentage
to the global suicide rate, such as low- and middle-income countries (8).
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Bandara et al. explored using risk factors in intervention by
determining the population-attributable fraction of suicide in order
to identify which subpopulations, if their risk factors were modified,
would experience the greatest overall reductions in suicide. This
approach reverses the usual method of deriving risk factors from
individual data and then using these to identify potentially at-risk
populations and instead looks at determining which subpopulations
are at greatest risk of suicide. This method may be helpful in
identifying subpopulations at risk who may not otherwise receive
the same amount of attention as those traditionally considered at risk
of suicide.

The contribution of Tio et al. ties the above papers together, by
presenting a systematic review of machine learning studies using a
combination of biological (e.g. sleep, HPA axis measures),
psychological (e.g. symptom) and social (e.g. marital status)
markers to predict suicide-related outcomes. This study reminds
us of the potential value of combining markers using a
biopsychosocial model to optimize predictions.

Somé et al. present a more general review of machine learning
model predictions of different suicide-related outcomes. Encouragingly,
they find that, on some metrics, these models perform well, often
demonstrating area under the receiver operating curve values of greater
than 0.8. However, their review also raises some important concerns for
the field. Firstly, they noted that the most important predictors for
suicide-related outcomes varied depending on the data source and
modelling technique used. This dataset specificity may be caused by
unstandardized variable collection. This means that external replication
of models between datasets may be challenging, and that an optimal set
of predictors may remain elusive with the data currently available. In
addition, they found that the mean positive predictive value (PPV),
across models, was 0.412. This metric represents the proportion of
patients classified as at-risk who will actually experience the negative
outcome. This is a crucial metric for suicide prediction models if they
are to be applied at the individual level: deciding a patient is at risk for
suicide has significant implications, ranging from increased
intervention effort to preventative confinement, at the extreme.
Implementing these models in practice will require careful ethical
consideration (9). Finally, Some et al. note that the majority of machine
learning studies are conducted in Western nations. Variability in
optimal predictors occurs within these studies, which further
underscores the findings of Narvaez et al, which indicate the
importance of localizing models prior to use in order to ensure they
are effective within the target population.

This focus on implementation is exemplified in the contribution
by Minian et al. Echoing the work of Bandara et al., they select one
population known to be at risk of suicide, smokers. They detail their
approach to the implementation of a suicide reduction intervention
in primary care using a well-known change management technique:
plan-do-study-act cycles. They discuss important solutions to
common challenges in implementing suicide prevention (such as
improving links between primary and mental healthcare). Their work
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reminds us that even the most accurate predictive model will never
help a single patient unless it is linked to effective interventions which
can be feasibly implemented into clinical practice.

Overall, the articles in this Research Topic present a series of key
messages for the field of suicide prediction and prevention. The first is
that, due to the variability in predictors selected by models across
datasets, there remains significant value in research focusing on
identifying both general and population-specific risk factors. This
literature allows us to interrogate models generated using machine
learning (10, 11). The second is that machine learning models
perform well on some key metrics (12) but will likely require
health systems to do the hard work of data harmonization- likely
driven by the literature on risk factors— to produce large datasets,
which will allow for further model optimization. Further work on
models personalized to individual patients could offer insight into
managing population heterogeneity (13, 14). Thirdly, even optimized
models may benefit from localization, taking advantage of locally-
important risk factors to improve performance. Finally, those
creating predictive models of suicide-related outcomes must think
ahead to how their models will be paired with interventions and
implemented in order to generate positive outcomes for patients.

Author contributions

DB: Conceptualization, Supervision, Writing - original draft,
Writing - review & editing. SL: Conceptualization, Writing -
original draft, Writing — review & editing. TZ: Writing - review
& editing. TF: Writing - review & editing. DER: Conceptualization,
Writing - original draft, Writing — review & editing.

Conflict of interest

DB is a founder, shareholder, and officer of Aifred Health, a
digital mental health company whose current work is not related to
this piece.

The remaining authors declare that the research was conducted
in the absence of any commercial or financial relationships that
could be construed as a potential conflict of interest.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

frontiersin.org


https://doi.org/10.3389/fpsyt.2023.1285542
https://doi.org/10.3389/fpsyt.2023.1294666
https://doi.org/10.3389/fpsyt.2024.1291362
https://doi.org/10.3389/fpsyt.2024.1291362
https://doi.org/10.3389/fpsyt.2024.1291299
https://doi.org/10.3389/fpsyt.2024.1286078
https://doi.org/10.3389/fpsyt.2024.1431408
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

Benrimoh et al.

References

1. World Health Organization. Live Life: An Implementation Guide for Suicide
Prevention in Countries. Genéve, Switzerland: World Health Organization (2021).

2. World Health Organization. Suicide Worldwide in 2019: Global Health Estimates.
Geneve, Switzerland: World Health Organization (2021).

3. Bolton JM, Gunnell D, Turecki G. Suicide risk assessment and intervention in
people with mental illness. BMJ. (2015) 351:h4978. doi: 10.1136/bmj.h4978

4. Ryan EP, Oquendo MA. Suicide Risk Assessment and Prevention: Challenges and
Opportunities. Focus. (2020) 18:88-99. doi: 10.1176/appi.focus.20200011

5. Turecki G, Brent DA, Gunnell D, O'Connor RC, Oquendo MA, Pirkis J, et al. Suicide
and suicide risk. Nat Rev Dis Primers. (2019) 5:74. doi: 10.1038/s41572-019-0121-0

6. Franklin JC, Ribeiro JD, Fox KR, Bentley KH, Kleiman EM, Huang X, et al. Risk
factors for suicidal thoughts and behaviors: A meta-analysis of 50 years of research.
Psychol Bull. (2017) 143:187-232. doi: 10.1037/bul0000084

7. Rodante DE, Grendas LN, Puppo S, Vidjen P, Portela A, Rojas SM, et al.
Predictors of short- and long-term recurrence of suicidal behavior in borderline
personality disorder. Acta Psychiatr Scand. (2019) 140:158-68. doi: 10.1111/acps.13058

8. Grendas LN, Rojas SM, Puppo S, Vidjen P, Portela A, Chiapella L, et al.
Interaction between prospective risk factors in the prediction of suicide risk. J Affect
Disord. (2019) 258:144-50. doi: 10.1016/j.jad.2019.07.071

Frontiers in Psychiatry

03

10.3389/fpsyt.2024.1431408

9. Benrimoh D, Israel S, Fratila R, Armstrong C, Perlman K, Rosenfeld A, et al.
Editorial: ML and AI safety, effectiveness and explainability in healthcare. Front Big
Data. (2021) 4:727856. doi: 10.3389/fdata.2021.727856

10. Desai S, Tanguay-Sela M, Denrimoh D, Fratila R, Brown E, John A, et al.
Identification of Suicidal Ideation in the Canadian Community Health Survey—Mental
Health Component Using Deep Learning. Front Artif Intell Appl. (2021) 4.
doi: 10.3389/frai.2021.561528

11. Mehltretter J, Rollins C, Benrimoh D, Fratila R, Perlman K, Miresco M, et al.

Analysis of Features Selected by a Deep Learning Model for Differential Treatment
Selection in Depression. Front Artif Intell. (2019) 2:31. doi: 10.3389/frai.2019.00031

12. Grendas LN, Chiapella L, Rodante DE, Daray FM. Comparison of traditional
model-based statistical methods with machine learning for the prediction of suicide
behaviour. ] Psychiatr Res. (2021) 145:85-91. doi: 10.1016/j.jpsychires.2021.11.029

13. Kaurin A, Dombrovski AY, Hallquist MN, Wright AGC. Integrating a functional
view on suicide risk into idiographic statistical models. Behav Res Ther. (2022)
150:104012. doi: 10.1016/j.brat.2021.104012

14. Wang SB, et al. Idiographic Prediction of Suicidal Thoughts: Building
Personalized Machine Learning Models with Real-Time Monitoring Data. (2023).
doi: 10.31234/0sf.io/qh4jk.

frontiersin.org


https://doi.org/10.1136/bmj.h4978
https://doi.org/10.1176/appi.focus.20200011
https://doi.org/10.1038/s41572-019-0121-0
https://doi.org/10.1037/bul0000084
https://doi.org/10.1111/acps.13058
https://doi.org/10.1016/j.jad.2019.07.071
https://doi.org/10.3389/fdata.2021.727856
https://doi.org/10.3389/frai.2021.561528
https://doi.org/10.3389/frai.2019.00031
https://doi.org/10.1016/j.jpsychires.2021.11.029
https://doi.org/10.1016/j.brat.2021.104012
https://doi.org/10.31234/osf.io/qh4jk
https://doi.org/10.3389/fpsyt.2024.1431408
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

	Editorial: Methods and interventions to predict and tackle suicide risk
	Author contributions
	Conflict of interest
	Publisher’s note
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


