
Suicide as System Collapse and the Need for Deep Phenotyping
Gregory Witkop, MD; Richard J. Davidson, PhD; Kerry J. Ressler, MD, PhD; Matthew K. Nock, PhD

Every field of medicine that has reduced mortality through preci-
sion care and biology-based prevention has done so by studying and
caring for the most critically ill patients in their specialty. This ap-
proach is grounded in the study of point of system collapse, where
signals of biological dysregulation are most dense and intense. From
tensile strength under conditions of maximal shearing stress in ma-
terial science to ejection fraction in patients after myocardial infarc-
tion, the signal to noise ratio to determine causes of system failure
and recovery is most clear when system function is most critical. De-
fining, studying, and treating the patients at highest risk of death has
saved lives in critical states while preventing more from reaching
that state.

Psychiatry is a singular exception. Suicide and suicide at-
tempts represent system collapse in psychiatry. Suicide is a leading
cause of death worldwide and the third leading cause of death among
individuals aged 15 to 29 years.1 Despite being the most lethal
mental health outcome, suicide receives 0.7% of mental health
research funding, with 0.03% dedicated to treatment, despite an
annual US economic cost of suicide and nonfatal self-harm of $510

billion.2 Currently, patients are stabilized as inpatients and dis-
charged with a verbal plan to stay safe. There is a roughly 270-fold
increased risk of suicide in the month following the administration
of our most powerful intervention (ie, inpatient hospitalization).3

We advocate that psychiatry follow the path of cardiology, on-
cology, and other disciplines when they moved from verbal descrip-
tion and late-stage presentation toward direct observability of
biological states. The use of electrocardiography, telemetry, angi-
ography, biomarkers, genomics, and longitudinal monitoring did not
only improve classification; they enabled entirely new interven-
tions. Psychiatry now possesses analogous opportunities through
deep phenotyping, wearable sensing, digital monitoring, and rapid
neuromodulatory and behavioral interventions.

We now have an ethical, clinical, and scientific responsibility to
prioritize the intensive longitudinal study of patients with suicidal
thoughts so psychiatry can build the metrology, mechanisms, and
the treatment end points required for precision treatment.

Fifty years of traditional research using infrequent assessment to
make predictions has not improved our ability to predict suicidal
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A, Current approach relies on relatively infrequent use of patient verbal report
and clinician interview/observation during hospitalization to assess risk and
make treatment recommendations. B, Proposed approach: striped bands
denote repeated discrete sampling; solid bands denote continuous acquisition.

Orange shading marks the period of highest postdischarge risk. EHR-ML
indicates machine learning applied to electronic health record data;
EMA, ecological momentary assessment; JITAI, just-in-time adaptive
intervention.
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behavior.4 The recent Precision Psychiatry Roadmap called for deep
phenotyping, multimodal integration, ecological measurement, lon-
gitudinal trajectories, and biology-informed frameworks that move
beyond diagnostic categories.5 Applying this roadmap to patients with
suicidal thoughts would immediately exceed the current standard of
care and create a new standard for the field. Recent studies have dem-
onstrated how intensive digital monitoring can improve our under-
standing and prediction of changes in suicidal thoughts over short time
spans.6,7 Genetic and brain-imaging studies similarly have produced
breakthroughs in understanding and have helped identify potential
treatment targets.8 However, these approaches and discoveries have
not yet been integrated, used to intensively assess within-person tra-
jectories, and translated for clinic-based research with patients in the
midst of psychiatric system collapse.

This proposed shift requires changes to how psychiatric research
is currently conducted and regulated. The next step is within-person
longitudinal studies with deep phenotyping, beginning at admission
followingasuicideattemptandcontinuingthroughinpatienttreatment,
discharge, and at least one year of recovery (Figure). Admission would
include multimodal phenotyping across cognition, emotional regula-
tion, decision-making, sleep, physiology, ecological context, and digi-
tal behavior. In many settings, inpatient psychiatric care remains fo-
cused primarily on stabilization and safety management rather than
onintensivemechanism-targetedtreatmentlinkedtomeasurablefunc-
tional end points. Hospitalization should become an opportunity to
reduce immediate danger and to measure and improve adaptive func-
tion itself. During hospitalization, treatment would shift toward rapid
intensive interventions with measurable functional end points.

After discharge, those end points would be monitored to iden-
tify deviations from recovery trajectories before relapse or reat-
tempt. The after-discharge period would provide an opportunity
to explore the value of a strength-based approach derived from key
skills of flourishing. Well-being skills have been shown to play a criti-
cal role in sustaining enduring positive change.9

The overall goal is adaptive preventive care analogous to moni-
toring in other chronic high-risk conditions. The Precision Psychia-
try Roadmap biomarker taxonomy (diagnostic, monitoring, predic-
tive, prognostic, and pharmacodynamic-response) provides the
regulatory grammar for US Food and Drug Administration qualifi-
cation of the end points these trajectories generate. Using this ap-
proach would create a direct translational bridge between neuro-
science, longitudinal behavioral measurement, and clinical care by
studying measurable recovery trajectories in the same individuals
over time.

We must reframe the regulatory/ethical frameworks that have
historically constrained suicide research. Individuals with suicidal
thoughts are frequently excluded from psychiatric studies despite
being among the populations most relevant to understanding acute
risk and treatment response. Professional National Institutes of
Health–supported consensus has been reached regarding safe and
ethical study of those at risk for suicide using intensive within-
person methods.10 Institutional review boards and government over-
sight bodies should fast-track promising studies and treatments the
same way it does for other leading causes of death. Prioritizing
the study, understanding, and prevention of suicidal behavior should
be an organizing principle of psychiatry.
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