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Conclusions 

● Speech latency—the time between the end of a conversational prompt and the onset of a verbal 
response—integrates cognitive, linguistic, motivational and motor processes involved in speech production 
and turn-taking.

● Altered latency has been associated with schizophrenia, depression and MCI, but its value as a 
cross-condition digital biomarker remains unclear.

● Manual latency annotation is time-intensive and difficult to scale. Automated speech recognition, including 
Whisper, enables scalable extraction.

Methodological Question and Introduction

Data and Methods 

Results and Discussion

● Speech latency may not be a universal psychiatric biomarker but may provide a condition-sensitive 
measure of cognitive-temporal coordination during conversation.

● Automated extraction is feasible, but clinical utility will require improved temporal precision and 
population-specific refinement of ASR-based methods.

Figure 1. Schematic of the Modality dialogue platformTable 1: Participant Demographics. 1Depression 
participants did not have clinical diagnoses. We label participants 
with a PHQ-8 score < than 5 as Controls (indicating minimal 
symptoms) and those scoring 5 or above as Patients, following 
standard cutpoints.
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Research Question 1: Analytical validation —  Can an automated pipeline approximate manual annotation with 
sufficient accuracy across diverse clinical recordings?

Research Question 2: Clinical validation —  Does automated latency discriminate patients from controls and 
track symptom severity across conditions?

● Virtual guide (Tina) administered standardized 
picture description prompts; audio and video were 
recorded.

● Participants were instructed to respond 
immediately after the prompt, engaging rapid 
turn-taking, response planning, and spontaneous 
speech initiation.

Manual latency annotation
● Praat + synchronized video were used to mark 

prompt offset and response onset, including fillers 
but excluding non-speech noises.

● The same trained annotator applied the protocol 
across all cohorts while blinded to clinical status 
and symptom scores.

Statistical analysis
○ Mann–Whitney U tests and Glass’s Δ assessed 

patient–control differences using 
manually-annotated latency values; Spearman’s ρ 
tested associations with symptom severity.

○ Manual vs. automated latency was evaluated 
using MAE, MedAE, and Spearman’s ρ, with 
analyses repeated using automated measures.

Figure 2. Automated latency pipeline

Automated latency annotation
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Figure 3. Manual vs. 
automated speech 
latency for (a) 
schizophrenia (n = 
334), (b) depression (n 
= 148), and (c) MCI (n 
= 347).

Table 2: Group 
comparisons and 
automated–manual 
agreement. Δ refers 
to Glass’s Delta. 

Table 3: Symptom and severity correlations with speech latency
(Spearman ρ). Schizophrenia correlations are computed among
patients only (n = 119). The MCI cohort is not included because 
no clinical diagnostic test scores or continuous symptom 
severity ratings were available for correlation analysis.

● Speech latency was most strongly associated with 
schizophrenia and expressive negative symptoms, 
while depression and MCI showed weaker or 
non-significant effects, suggesting latency captures 
specific cognitive-motor dimensions rather than 
overall disease severity.


