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METHODOLOGICAL QUESTION

SPEECH, VOCAL AND FACIAL Al PROGRAM

BASELINE DEMOGRAPHICS

= Can negative symptoms in schizophrenia be meaningfully measured using an Al-
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changes in negative symptom patients are difficult to track and quantify with
conventional techniques. A rising number of conversational agents (or chatbots) are
equipped with artificial intelligence (Al) architecture which are non-invasive and can
capture facial and speech movements efficiently.

AIMS

Toinvestigate whether negative symptoms can be meaningfully measured
using Al-enabled audiovisual dialog system called Neurological and Mental
Health Screening Instrument (NEMSI| assessment) by comparing speech
metrics (e.g., prosody, rate, intelligibility, pausing duration etc.) and video metrics
(e.g., specific facial and head movements) to clinician-rated psychometric
assessments for negative symptoms.

METHOD

= Experimental Approach: At the first visit, the following instruments are administered:
sociodemographic and clinical questionnaire, PANSS, BNSS, CDSS, CGI-S, AIMS, SAS,
BARS and NEMSI assessment. The second visit occurs within a one-week period and
IS done by the same clinician to assess for test-retest reliability and intra-rater
reliability. The second visit includes the same instruments in addition to the CGl-I
(severity of illness, improvement, and degree of change). Healthy controls only
performed the NEMSI assessment.
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Schizophrenia compared to HC
ANOVA showed a significant difference (p < 0.05) between patients and HCs for most NEMSI speech
and vocal metrics, all upper facial metrics, and some lower facial metrics; NS = not significant

RESULTS: FACIAL EXPRESSION AND GESTURES
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RESULTS: SPEECH AND VOCAL METRICS
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Relationship between Clinician Outcomes and NEMSI Speech and
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Relationships with Al Facial Metrics and Clinician-Rated Assessments

= Asociality or lack of motivation to engage in social interaction or activities was
positively correlated to multiple facial metrics: lip aperture, jaw velocity and
mouth surface

Negative Symptom Subscale (PANSS) was positively correlated to Eyebrow
movements

RESULTS: RELIABILITY AND VALIDITY
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Spearman Correlations depicted between clinician outcomes and NEMSI assessment speech and vocal metrics. p < 0.05 significant; No statistical correction was performed.

= Patient Eligibility: Inpatients with diagnosis of schizophrenia, age 18 - 60, English

_ _ _ . = Reliability NEMSI Al (Time 1 and Time 2): ICC = 0.982
speaking, WRAT-IV Reading Score = 8th grade, Negative symptoms as evidenced by Relationships with Al Speech and Vocal Metrics and Clinician-Rated Assessments = Reliability PANSS Marder Negative Symptoms (Time 1 and Time 2): ICC = 0.953
score of > 18 on PANSS Marder Negative Symptom Factor. = Reliability BNSS Total Score (Time 1 and Time 2): ICC = 0.956
= Articulation is how clearly the speaker pronounces words. When some sounds are slurred together or = Validity (Pearson r) of NEMSI with 1. BNSS Total Score = 0.801, 2. BNSS Alogia =
= Healthy Control Eligibility: Individuals with no prior history of mental iliness, age 18 - dropped out of a word, the word may not be understood 0.812, 3. BNSS Avolition = 0.844
60, English speaking. - The loudness of speech articulation was positively related to the BNSS Total Score = Internal Consistency (Cronbach o) NEMSI: 0.867 Test-Retest NEMSI: p < 0.01

- The phonation of articulation loudness was positively related to Alogia (poverty of speech)
- Spontaneous Speech was positively related to the PANSS Negative Symptom Subscale
= Speech intelligibility (SIT) refers to how well someone can be understood when they're speaking
- Speaking Rate was negatively correlated with Blunted Affect (better speaking rate, less blunted affect)
- Speech Duration was positive correlated with Avolition, Anhedonia, Asociality and Alogia B

- Internal Silence was positive correlated with Blunted Affect, Avolition and Alogia " The NEMSI assessment showed good to excellent reliability, validity, and internal consistency
" Additional testing on larger sample sizes, reproducibility, and generalizability of the software is warranted

= Analysis: 1. Reliability (Intra Class Correlation Coefficient, ICC) 2. Validity: concurrent,
convergent, divergent and discriminative using Pearson r correlation of NEMSI
assessment speech and facial metrics to the BNSS, PANSS Marder Negative factor
and the CDSS. 3. Internal Consistency of NEMSI using Cronbach Alpha «, 4.
comparison of HC and schizophrenia using ANOVA and descriptive statistics

CONCLUSIONS

" Speech and facial Al technology could aid in negative symptoms assessments
" NEMSI variables articulation rate and average mouth surface have strong correlations to negative




