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Methodological question being addressed 

 

How can smartphone technology be used to measure clinically relevant patient symptoms and behaviors with the potential 

to be used as endpoints in clinical trials?  

 

Introduction 

 

Traditional symptom assessments in schizophrenia are highly subjective resulting in limitations sensitivity, and increases in 

time and costs associated with data collection. Digital measurement of endpoints hold promise to address these limitations 

and increase the scalability, reliability, and validity of remote clinical assessments. Negative symptoms of schizophrenia are 

a cluster of symptoms associated with significant functional impairments that have proven difficult to assess reliably. 

However, advances in machine learning have led to automated methods to quantify behavioral characteristics that can be 

used to quantify individual differences in negative symptomatology including facial activity, speech patterns, and patterns 

of movement. We outline a protocol design that leverages this technology to begin to establish the validity and reliability of 

this methodology for measuring clinically relevant patient behaviors in a clinical trial involving individuals with schizophrenia. 

 

Methods 

 

In this planned Phase IIB/III trial, patients with schizophrenia will perform smartphone based ‘tasks’ to measure verbal and 

visual interactions. Four different tasks will be deployed at logical timepoints and will be related to the standard, well-

established clinical endpoint assessments including An ecological momentary assessment will capture the patient’s general 

well-being near time of assessment twice a day, three days a week. A facial expression exercise will capture levels of facial 

expressivity once a week. An automated negative symptoms assessment will interview patients about their general well-

being, activities, social behavior, and mood once a week. Separate from AiCure technology, the clinical trial also includes 

an established endpoint for measuring symptoms of schizophrenia: The Positive and Negative Syndrome Scale (PANSS). 

Global Assessment of Functioning (GAF) and the clinician administered Clinical Global Impression scale (CGI) score. Digital 

variables measuring facial expressivity, verbal acoustics, content of speech, and patterns of movement will be extracted 

from the patients’ participation in tasks.  

 

Analysis Plan 

 

An observational study was conducted comparing patients with schizophrenia (n=21) to healthy controls (n=9), we 
hypothesize that specific features including the degree of facial expressivity, rate of speech, pitch variability, and head 
movement in response to each task will significantly negatively correlated with PANSS-N subscale and the single item 
blunted affect item while pause length between words will demonstrate a positive correlation with these items/subscales. 
All relationships will be examined for negative univariate linear relationship (tested with Pearson’s correlation with alpha 
<=.05). The slope parameter of the random effects of digital variables across time-points will be positively correlated with 
thee delta in GAF and CGI across the trial.      
 

Conclusions 

 

Negative symptoms of schizophrenia can potentially be objectively captured with current technologies to provide greater 

validity and reliability of data collection.   Such improvements should increase sensitivity to changes that might be introduced 

by clinical treatment. Improvements in digital measures of negative symptoms will be positively associated with indicators 



 

 

of general clinical functioning. If successful, such variables could be used as endpoints in clinical trials for better efficiency, 

greater value and reduced costs. 
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