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Twenty-nine PD patients with motor 
fluctuations and thirty-nine PD controls without 
fluctuations were enrolled. Exclusion criteria: 
atypical parkinsonism, dementia, orthopedic/ 
physiatric/neurological comorbidities. 
Participants underwent clinical evaluations 
including motor cognitive and Hauser diraries 
and 4-day continuous MHT unsupervised 
monitoring in echological settings.

Method: Wearable inertial sensors 
(Axivity®/Movisens®) were placed at L4-L5 to capture 
several gait parameters (including mean step time, 
variability, asymmetry, cadence, duration, step count); 
motor status was classified according to Expanded 
Hauser diary as ON, OFF1, OFF2, OFF3 states. 
Walking episodes were stratified into short (<20 steps) 
and long (≥20 steps) walking bouts. Statistical analysis 
used covariate-adjusted models (age, sex, LEDD) with 
Bonferroni correction for multiple comparisons.
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Mean step time robustly discriminates ON-OFF states, even in early OFF phases (OFF1), and differentiates PD 
with/without fluctuations. The heterogeneity in OFF-phase definitions and potential diary-sensor discrepancies (e.g., 
underreported OFF1 periods) highlight the need for individualized assessment of MHT and flucutaions. Limitations 
include the small sample size and lack of validated step time thresholds.

Step time is a practical, unsupervised marker for detecting motor fluctuations. Future studies should validate step time 
thresholds for clinical use, integrate digital diaries to reduce subjectivity, and combine gait with postural metrics (e.g., 
turning, transitions) for comprehensive monitoring.


