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We forecast future mental health risk using passive sensing only,
Enabling continuous, low-burden monitoring

Toward proactive, continuous behavior and mental health monitoring to 
support warfighter readiness

1. Why It Matters for Warfighters
Warfighter mental health directly 
impacts medical readiness, resilience, 
and mission effectiveness.

Current monitoring is largely reactive; 
problems recognized after 
performance has already declined.

Early identification of emerging risk 
before functional degradation occurs 
is critical for maintaining readiness.

Passive smartphone sensing + AI 
provides a scalable, low-burden 
pathway for continuous monitoring.

However, the design of deployable, 
proactive forecasting systems 
remains insufficiently understood.
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2. Our Approach – AI Forecasting Pipeline
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3. Study Design – Key Deployment Questions
Dataset: College Experience Study (CES)
• 215 participants, multi-year longitudinal study (2017 – 2022)
• Weekly PHQ4 assessments (4 questions: 2 anxiety + 2 depression)
• Passive smartphone sensing
• Five-fold cross validation

Can we forecast using only one person’s data?
• Privacy-preserving
• Data-scarce deployment

What model granularity works best?
• Population vs. Similarity-based vs. Personalized (fine-tuned)

Should forecasting use one-stage or two-stage AI?
•Which architecture delivers best final risk prediction?

Three Deployment-Relevant Questions

4. Evaluation Results
Result 1: Single-User Forecasting Is Feasible
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• Privacy-preserving
• On-device deployment possible
• Performance varies across individuals

Result 2: Population Models Generalize Best

• Population-level models consistently outperform 
similarity-based and personalized models.

Result 3: Mode Complex AI Is Not Necessarily Better
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• Two-stage pipelines often reduce final forecasting accuracy, even 
when intermediate activity prediction improves. 

Key Takeaways
• Single-user forecasting is achievable using only a person’s data, enabling privacy-

preserving, on-device solutions.
• Population-level models provide the most reliable risk forecasts across individuals.
• Mode complex, two-stage AI does not necessarily improve final prediction and can even 

reduce accuracy.
• Performance varies across individuals; models must be validated and monitored 

continuously.
• Simplicity, robustness, and privacy are key for deployable solutions.

5. Implications for Warfighter Readiness
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AI-enabled passive sensing can forecast future mental health 
risk before functional degradation occurs, providing a scalable, 
privacy-preserving foundation for proactive behavioral health 

monitoring that supports warfighter readiness & mission 
success.


