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To what extent can large language model-based analysis of
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A large language model was used to: attention, all demonstrating substantial to near-perfect agreement. Lower agreement emerged
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world functioning, including spontaneous social engagement, naturalistic
communication, adaptive problem-solving, and motor behaviors that may
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We employed an integrated, multimodal analytic framework to evaluate developmental
trajectories across communication, motor, cognitive, and social domains for home videos
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assessed using Pearson correlation coefficients (a = 0.05). Domain-level agreement between
clinician developmental notes and LLM-derived behavioral indicators was analyzed using
frequency-based agreement coding, reporting percent agreement and divergence. For domain-
level pattern analysis, descriptive statistics summarized mean GSV change, direction of change,
and alignment with video-derived sighals across expressive communication, receptive
communication, fine and gross motor skills, and socialization behaviors.

enabling quantification of subtle developmental sighals across domains
(motor, language, cognitive, social-emotional, sensory).

» |ntegrating clinician-rated standardized measures with multimodal,
naturalistic data streams represents a next-generation measurement
approach, potentially improving sensitivity to functional change and
enhancing longitudinal developmental monitoring in clinical trials.

STUDY DESIGN CLINICIAN VS. LLM AGREEMENT ACROSS DOMAINS CONCLUSIONS

Study Design: Retrospective multimodal secondary analysis of participants Domain-Specific Concordance: LLM-based analysis of home videos
enrolled in two pediatric interventional clinical trials in rare and orphan demonstrated strongest agreement with clinicians in concrete, observable

indications that included standardized developmental assessments, - domains (i.e., expressive communication, problem solving, gross motor,

Across developmental domains, standardized measures and video-derived observations
demonstrated variable alignment. Expressive communication and social interaction showed
Improvements on standardized scales that were concordant with video-observed
behaviors. In contrast, receptive communication, fine motor and Gross Motor domains
showed discordant video observations, indicating that subtle motor behaviors and the
participant’s expressive language may not be fully captured by standard instruments.

Clinician vs. LLM Areement Across Developmental Domains

Caregiver-recorded home videos

Analyses focused on baseline and post-intervention timepoints
Participants: N = 41 participants with:

Inclusion for this analysis required:

= Complete Vineland-3 and BSID-4 Growth Scale Values (GSV)
= Sufficient video quality for behavioral interpretation

Home Video Data Acquisition

Naturalistic, caregiver-recorded videos

Unstructured home environments. Activities included:

behavioral sampling.
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attention), while more nuanced or context-dependent domains (e.g.,
emotional expression, exploration, receptive communication, fine motor)
showed lower concordance.

= Complementary Insights: Video-derived behavioral features captured
subtle, emerging, or context-specific skills that were sometimes discordant
with standardized measures, highlighting the added ecological value of
naturalistic home video assessment.

= Implications for Developmental Monitoring: Integrating automated video
analysis with standardized assessment data can enhance developmental
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