Using Al-driven platform to Detect Negative Symptoms of Schizophrenia Through Facial and Acoustic Analysis
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METHODOLOGICAL QUESTION SPEECH, VOCAL AND FACIAL Al PROGRAM BASELINE DEMOGRAPRICS

- The automatic analysis of facial and acoustic expressions is an evolving Computer-based negative symptom measure: For NEMSI, participants interact with an avatar that provides a Sl — vy r—r— e L
field that finds several clinical applications. One of these applications is the series of emotionally-ambiguous, valence-neutral tasks including a series of reading aloud tasks composed Age (in years) 39.95 11.69 42.14 12.19 Negative Subscale 35 24.38 3.12
study of facial and speech productions in individuals with schizophrenia, of sentences and a passage; an eyebrow raising task, an image description task, and a free speech task Gender n : n : oanes T 3 saad 1100
which is a major indication of negative symptoms of this illness. One feature related to a topic of interest from the list provided. e % Xy - 3571 Mordorocatis symotom T 3a 2567 267
of Negative symptoms is the reduction of facial movements and emotional The session takes 8-10 minutes to complete, during which the software produces facial and vocal metrics. — Mardr Disorganized Symptom | 36| 16.22 3,51
facial expressions and is a transdiagnostic feature of schizophrenia. e ultimodal O etrics | Speech and Facial Data from the program includes: oack 2 = > 222 Marder Anxiety Symptom 35 623 233

= Current methods of assessing negative symptoms depend on verbal report = Phonation Asian 0 0 0 O iChiZF;_phrcter(;i_z Compare<d SOOSC
from patients and/or caregivers and a clinical interview. These interviews facial d=6.3s » Cepstral Peak Prominence (level of noise in vocal — Os;i?\;;gagetv\;eg;eg;eie(gts o I_)I é‘ffor
can be insensitive to change in treatment, subjective, requires extensive a=908mm2 signal, measures dysphonia) Hispanic 17 18.57 20 6452  most NEMSI metrics. Significant
training and subject to cultural disparities. v=4.2mm/s = Speech Intelligibility (SIT), Duration, and Rate (with e -5 oLA2 10 225 metrics are presented in the charts

« Facial and speech changes in negative symptom may be difficult to track e and without pauses) below
and quantify with only interview methods. With passive (real-world) data Sl « Articulation Rate and Loudness Speech Metrics: Schizophrenia and Healthy Controls Facial Metrics: Schizophrenia and Healthy Controls
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collection, combined with patented algorithms and machine learning, we
are starting to see examples of Al-driven biosensors that can predict early
signs of diseases in advance of an actual event. Similarly, digital
therapeutics platforms can be used to supplement clinical interviews for
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AIMS

= Aim 1: Toinvestigate whether negative symptoms can be meaningfully s conanion | - « Head Tilt
measured using Al-enabled vocal and facial analysis software called | arder Nooaie | Sorscais Neaative BNSS = |
. . . Symptom Symptom Total Score Blunted Affect Avolition Anhedonia Asociality Alogia
Neurological and Mental Health Screening Instrument (NEMSI) by comparing vEv——
speech metrics (e.g., prosody, rate, intelligibility, pausing duration etc.) and Jaw Velocity 0.445 0,433 0.481
. . “ . T Articulatory: Total Mouth Surface [-0.439 -0.418 -0.349
video metrics (e.g., specific facial and head movements) to clinician-rated Eyebrow Movement 5445 a1 S e
psyChometﬂC assessments for negat|ve sym ptoms Relationship with NEMSI I\életricts and Clinician-Rated Negative Lip Aperature -0.441 -0.334 -0.44 -0.339
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= Aim 2: To investigate the f_eaSlb”lJ[Y_ E'and user experience (patlen.t) of NEMSI e Wbst@®  Toml  Blunted Ll donia Asociality Alogia ) Relationships with Al Facial Metrics and Clinician-Rated Assessments
through system acceptability, usability, engagement, and benefits; and to _ Symptom  Symptom  S¢0'®  Affect e = Facial Features
identify if participants’ negative symptoms, and levels of persecutory pRee e Ve Ry N aa—— - Jaw velocity (mean and maximum speed of the jaw) was negative correlated with
Ideation would impact their use of the system. posaking Rate_ Odds 0468 e PANSS Negative symptoms and BNSS Total Score
K AR 10502 ' 0463 S I v e [ - Total Mouth Surface area and eyebrow movement was also negatively correlated with
M ETH O D S Ameualon atatll A~ roiscore N PANSS Negative Symptoms, the BNSS Total Score and Blunted Affect
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= Experimental Approach: At the first visit, the following instruments are administered: oIt Srooet Duration i — ——— L. TS 1 and Anhedonia
sociodemographic and clinical questionnaire, PANSS, BNSS, CDSS, CGI-S, AIMS, SAS, ST Speaking Rate o o " I o Rt o s
BARS and NEMSI. The Second ViSit Occurs Within a One_Week periOd and iS done by - b . . . .ZIF)TOI:Zaer:::JSSilsepniiChArticmation - -
the same clinician to assess for test-retest reliability and intra-rater reliability. The R ES U LTS : R E LIABI LITY AN D VALI D ITY
second visit includes the same instruments in addition to the CGI-l (severity of illness, = Reliability NEMSI Al (Time 1 and Time 2): ICC = 0.981
improvement, and degree of change). Healthy controls only performed the NEMSI. Relationships with NEMSI Facial and Speech Metrics and Clinician-Rated Assessments = Reliability PANSS Marder Negative Symptoms (Time 1 and Time 2): ICC = 0.954
= Speech Articulation is how clearly the speaker pronounces words. When some sounds are slurred together or . iabili i i : —
= Patient Eligibility: Inpatients with diagnosis of schizophrenia, age 18 - 60, English g Y P P & Re .|a.0| ity BNSS TOt_aI Score (Time 1 and Time 2): ICC = 0.954 _
cneaking. WRAT-IV Reading Score > 8th srade. Negative svmptoms as evidenced b dropped out of a word, the word may not be understood = Validity of NEMSI with 1. BNSS Total Score = 0.804, 2. PANSS Marder Negative
P & & =oth g V€ ymp y - The loudness of speech articulation was positively related to the BNSS Total Score Symptom = 0.803, BNSS Alogia = 0.812, BNSS Avolition = 0.844
score of = 18 on PANSS Marder Negative Symptom Factor - The phonation of articulation loudness was positively related to Alogia (poverty of speech) « Internal Consistency of NEMSI: 0.877 Test-Retest Reliability NEMSI: p < 0.01
o o | S | - Spontaneous Speech was positively related to the PANSS Negative Symptom Subscale
* Healthy Qontrol El!g'b'“ty: Individuals with no prior history of mental iliness, age 18 - = Speech Intelligibility (SIT) refers to how well someone can be understood when they're speaking CONCLUSIONS
60, English speaking. - Speaking Rate was negatively correlated with Blunted Affect (better speaking rate, less blunted affect)
- Analysis: Reliability (ICC), concurrent, convergent, divergent and discriminative validity I‘Q;]?[Zfrf; [S)i‘:;it(')‘;”w"gzs ggilis\éecg(r)rrerzizdwvivtﬁhB?Jr?lgg)2\% f’;r;?efvoo":i'f;(’)ﬁsaoncéakltg ai‘;‘d Alogia * Speech and facial Al technology could aid in negative symptoms assessments
of NEMSI speech and facial metrics to the BNSS, PANSS Marder Negative factor and P ’ & * The NEMSI showed adequate reliability, validity, and internal consistency
the CDSS = Additional testing on larger sample sizes, reproducibility, and generalizability of the
software is warranted.
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