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SAFE-Home (Screening with Aggregated multi-run
for Fall-hazard Evaluation in Home environments):
Stabilized Screening of In-Home Fall Hazards by a Multimodal LLM:
An Exploratory Pilot Study

Yutaka Kuwae

Abstract

The objective of this study was to evaluate the diagnostic accuracy of a multimodal large language
model (LLM), GPT-4o, for detecting in-home fall-risk hazards from static photographs, using the
consensus judgment of physical therapists as the reference standard. This diagnostic accuracy study was
conducted on 140 indoor photographs simulating the home environments of older adults. The index test
was GPT-4o with the “SAFE-Home” protocol applied, which stabilizes the output through a majority
vote from three independent inferences on the same image. The reference standard was the consensus
judgment of two physical therapists. The method demonstrated high sensitivity (0.917) but moderate
specificity (0.603) and precision (0.710), with a tendency to produce numerous false positives. Most
false positives were attributed to the over-reading of minor features. In conclusion, while GPT-40 shows
potential as a high-sensitivity screening tool to augment expert assessment, its standalone use is
premature due to the challenge of over-detection. A human-in-the-loop framework is suggested as crucial

for practical application.

Keywords: Fall risk, home environment, GPT-40, screening, diagnostic accuracy





