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Hallucinations
• Prevalent in many mental disorders
• Also occur in 10% of the general population
• Don't always portend serious negative outcomes
• Early intervention can improve outcomes

Smartphones 
• Ubiquitous
• Scalable behavioral measurement  platforms

Automated speech and language analysis 
•  Substrate for actionable clinical signatures

Hallucinations and poor outcomes do not always coincide



Our objective is to leverage novel data sets and cutting-edge computational 
methods to generate clinical signatures that can be used to inform scalable and 
timely risk detection and clinical decision making. 

Specifically, we aim to: 
1) Derive data-driven clinical signatures from mobile behavioral tasks to predict individual differences 

in severe negative outcomes among people experiencing hallucinations; 
2) Identify and mitigate inaccuracies in modelling across groups; 
3) Examine whether adding smartphone-captured behavioral data to information that is typically 

available in the clinical record improves model clinical utility; and 
4) Produce machine learning-ready data structures that adhere to FAIR (Findable, Accessible, 

Interoperable, Reusable) principles. 

Scalable predictive models to inform clinical decisions



• Prospective Cohort Study 

• Online recruitment of 2000 
individuals 18 years or older in the 
USA who experience hallucinations 
for one year of data collection.

• Data collected from the subjects 
directly via data collection system 
downloaded on their device.

Computable phenotypes in the wild



Smartphone Behavioral Measurement (SBM)
• Ecological Momentary Assessment (EMA)
• Audio Diaries
• Verbal Recall Task

Infrequent outcomes – intermittent extended data capture

Clinical Records
• Clinical History
• Psychiatric Symptoms
• Functional Impairment 

Clinical Outcomes
• Relevant ED visits
• Hospitalizations
• Suicide attempts / 

behavior



E.g. “clinical records data”

History: Clinical, service use, demographics

Depression: Patient Health Questionnaire, 

9-item Version (PHQ-9)

Anxiety: Generalized Anxiety Disorder 

Questionnaire, 7-item version (GAD-7)

Symptoms (General): DSM-5 Cross-Cutting 

Symptom Measure (DSM-5-CCM)

Functional Impairment: WHO Disability 

Assessment Schedule (WHODAS)



VERBAL RECALL

Smartphone-based behavioral measurement

EMA AUDIO DIARY
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Cohort to (slightly more recent) date
Race N (%)

American Indian/Alaskan Native 11 (3.5%)

Asian 14 (4.5%)

Black/African American 104 (33.2%)

Middle Eastern/North African 6 (1.9%)

Native Hawaiian/Pacific Islander 5 (1.6%)

White 190 (60.7%)

Other 8 (2.6%)

Prefer not to say/not reported 0

Ethnicity

Hispanic/Latino Origin 50 (15.8%)

Not Hispanic/Latino Origin 266 (84.2%)

Unknown/Prefer not to say 0
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Excerpt From: The Center Cannot Hold: My Journey through Madness 
By Elyn R. Saks

I fall.

I used to be good at the broad 
jump, because I’m tall. 

The memo materials have 
been infiltrated. 

They’re jumping around.

Elvevåg B, Foltz PW, Weinberger DR, Goldberg TE. Quantifying incoherence in speech: an automated 
methodology and novel application to schizophrenia. Schizophrenia research. 2007 Jul 1;93(1-3):304-16. 

Bedi G, Carrillo F, Cecchi GA, Slezak DF, Sigman M, Mota NB, Ribeiro S, Javitt DC, Copelli M, Corcoran CM. Automated 
analysis of free speech predicts psychosis onset in high-risk youths. npj Schizophrenia. 2015 Aug 26;1(1):1-7.. 
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Our objective is to leverage novel data sets and cutting-edge computational 
methods to generate clinical signatures that can be used to inform scalable and 
timely risk detection and clinical decision making. 

Specifically, we aim to: 
1) Derive data-driven clinical signatures from mobile behavioral tasks to predict individual differences 

in severe negative outcomes among people experiencing hallucinations; 
2) Identify and mitigate inaccuracies in modelling across groups; 
3) Examine whether adding smartphone-captured behavioral data to information that is typically 

available in the clinical record improves model clinical utility; and 
4) Produce machine learning-ready data structures that adhere to FAIR (Findable, Accessible, 

Interoperable, Reusable) principles. 

Why so perplexed? 
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Tauscher JS et al. Automated detection of cognitive distortions in text exchanges between clinicians and 
people with serious mental illness. Psychiatric services. 2023. https://pubmed.ncbi.nlm.nih.gov/36164769/

Tauscher JS et al. Automated Flagging of Cognitive Biases in the Spoken Language of People Hallucination 
Experiences. Journal of Technology in Behavioral Science. 2025 Sep 11:1-0./

https://pubmed.ncbi.nlm.nih.gov/36164769/
https://pubmed.ncbi.nlm.nih.gov/36164769/
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Computational psychiatry in the wild?



Acknowledgements

• Now: 
• NIMH, NLM, IMPACT-MH, Garvey 

Institute for Brain Health Solutions

• Then: 
• NIMH, NLM, NIA, NIH Common Fund
• Garvey Institute for Brain Health 

Solutions


	Slide 1:   Developing Data-Driven Clinical Signatures for People Who Experience Hallucinations 
	Slide 2:  Hallucination Assessment through Longitudinal Observation (HALO)
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10: Data collection infrastructure
	Slide 11: Data to date
	Slide 12: Data to date
	Slide 13: Forthcoming attraction
	Slide 14: Cohort to (slightly more recent) date
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25: Acknowledgements

