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Passive sensing and EMA accumulate between visits, yet the signals often conflict
and a consultation lasts only minutes. Psychiatrists must quickly decide what matters, Research question How should Al interpretations of sensing data be explained so that

what supports it, and what remains uncertain.

02 | DESIGN REQUIREMENTS

clinicians can reason with them, rather than simply accept or reject them?

04 | THE EXPLANATION INTERFACE

We interviewed 12 psychiatrists in South Korea about how they
read patient data and what explanations they need. Three
requirements emerged:

DR1 Rapid Understanding

@ With limited time, clinicians preferred to see the main
concerns first and access details only when needed.

DR2 Evidence-Grounded Interpretation

éié Clinicians wanted Al interpretations to remain traceable to
the evidence behind them, including conflicting evidence.

DR3 Support for Clinical Inquiry

Clinicians valued follow-up questions that helped clarify
what remained uncertain before making a judgment.
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° Overview: synthesis first, rationale on demand m
Synthesized assessments first Details on demand
Overview [ - Discussion ] -

Labels retained as a preemptive risk call, but reframed as conditional on trend persistence with

medium confidence — and the specialists' checks became follow-up questions for the clinician

uuuuuuuuuuuuuuuuuuuuuuuuuuuuu

Across the domain appraisals, sleep irregularity (increased sleep duration and variable sleep timing), reduced activity and mobility, and minimal in-person
social activity are appearing together, and that these interconnected behavioral changes are the key factors sustaining behavioral withdrawal and impaired

stress recovery. Accordingly, Stress and Sleep were judged to remain in a persistent high-risk state, and the likelihood of worsening depressive symptoms S o e actty, and minimal socia exposure
Was assessed tD increase if these behaviﬂral pat‘[ernE C[}r‘]‘[inue. indicate impal ired re:overyarﬁ dddddd ioral wi ithdrawal —in:reasi nnnnnn ikelihood
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» Sleep irregularity persists: longer duration, unstable timing.
Dehate Highlig hts « Low activity, mobil ity, and in -person social contact cont inue.

* Stress is already at the clinical threshold, with limited recovery signals

The final decision prioritized the consistency of objective behavioral data and cross-domain evidence. Stress (HIGH) and Sleep (HIGH) were therefore | = | s
Primary pathway
maintained, and Depression (HIGH) was retained as a preemptive risk assessment reflecting behavioral changes and the upward trend rather thanthe | = | | s Imeguisrty # poorer eetorat e rocovery  sustaned strees.
Secondary pathway
current symptom level alone. Anxiety (LOW) was kept given the lack of direct escalation signals, with monitoring planned in case sustained highstress | = | rescsoe wity and soe ol contact  behavioral withdrawal - higher vuinerab ity to

drives a change. Overall, the predictions are supported by the consistency of the behavioral patterns, but as some EMA data remain limited, a medium
level of confidence is appropriate.
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Synthesis first (DR1) Rationale on demand (DR1)

® The synthesized assessment highlights key changes ® Agent assessments expand below the overview

® Debate highlights show how it was formed ® Full discussion: consensus and each specialist's vote

® The overview fits one screen for a quick first read ® Detailed reasoning is available on demand, not by
default

Claim with evidence Linked data trends Follow-up questions

DISPUTED Data trends EMA trends Sensor features [ - Questions ] “~ Interventions

e Evidence & Actions: from data trends to clinical inquiry

Claim: Objective sleep disturbance (increased total sleep with high night-to-night

timing variability) will likely produce subjective sleep impairment next week if Sleep duration x, Stepcount ¢ Hometime ¢ Study locat Sleep

sleep_duration remains elevated (mean_7d = 8.07 h) and sleep_start variability Have you been sleeping substantially more than usual or taking

persists (sleep_timing_shift mean =47.4 min, std high) . B Phone use duration ge Social level (self-report) daytime naps most days over the past week, and do you usually
i ?

v Supporting (4) wake feeling refreshed or unrefreshed?
¢ Objective sleep amount is elevated this 7-day window (mean_7 §I_g_q_p_ﬁ(:_i_l._1['_q'gi_9_rj]\ Sleep duration (h) » Why ask7j % Add note

8.07 h) and shows an increasing within-week signal . \ ) ) )

] o S ) o ] Stable-period baseline — Recent baseline Stress

* Sleep timing shows high within-week variability / drift (sleep_timing_shift mean \

=47.4 min; std_7d =55.34), indicating unstable bed/rise scheduling this week . 4 In the past few days, have any external stressors or schedule
* Cross-domain drivers that support persistence of disturbance: low daytime steps changes begun or persisted (work/school deadlines, caregiving,

(mean_7d = 3,623) and reduced mobility, which lower sleep homeostatic pressure . - iliness, travel) that you expect to last through next week?

........... —_'——-...____-.
and favor longer/fragmented sleep . . Why ask? . Add note
« Same-day perceived stress = 4.0 provides an arousal input that can worsen sleep
continuity if it persists. L N — Sleep  Depression  Stress

¥ Counter (2) Have you had any changes in routine (work/school schedule,

travel, medications, illness) that could explain sleeping more
and being less active and social in the past two weeks?
If yes, what changed and when?

* Subjective sleep complaint on EMA is currently low (sleep_dim_score = 0.0) and

EMA sampling is sparse (count = 2), so there is not yet concrete self-reported
sleep impairment to confirm objective-subjective translation .

* Nighttime activation signals are inconsistent (night_activity mean_7d = 5.55; . Why ask? % Add note

ambiguous this window .

Evidence-grounded (DR2) Clinical inquiry (DR3)

® Competing interpretations remain visible ® Questions are generated from unresolved findings

® Each claim shows supporting and counter evidence ® 'Why ask?' shows the uncertainty each one resolves
® Evidence links back to the longitudinal data ® Interventions connect findings to next steps

05 | KEY IMPLICATIONS & FUTURE DIRECTIONS

IDENTIFY

EVALUATE

ACT FUTURE DIRECTIONS

Lead with what matters Show the evidence, keep the disagreement  Turn uncertainty into questions e Explain the dI?fta itself: sensing quality,
Prioritized findings come first; the detailed Supporting and counter evidence tied to What the data cannot resolve becomes missing data, life context .
rationale stays one step away so a brief visit individual baselines let clinicians judge an patient-specific questions and grounded ® Evalu_ate_ in real cqn_sultatipns: practicing
IS not spent reading. interpretation rather than accept it. intervention ideas for the consultation. psychiatrists and clinical patients

e Make explanation interactive: clinicians
correct it, the system learns from it
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