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Digital biomarkers capture progression across repeated visits

Step duration variability reflects multiple dimensions of disease severity

Repeated-measures correlations between digital and clinical outcomes
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Take Home Message
 Gait Variability Reflect Disease Severity: Higher step duration variability 

significantly correlate with worse clinical progression, worsening overall disease 
severity (Total PSPRS) and motor-balance function (CBFS).

 Reduced Mobility Strongly Impacts Quality of Life: As PSP symptoms progress 
and quality of life (QoL Total) declines, patients show a significant decrease in 
standing time, indicating a clear transition toward more sedentary behavior.

 Digital Biomarkers Objectively Track PSP Progression: Sensor-derived physical 
activity metrics demonstrate strong repeated measures correlations (repeated 
measure correlation up to 0.48, p < 0.05) across motor, quality of life, and health-
state assessments, highlighting their value for longitudinal, objective clinical 
monitoring.
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Take Home Message
 Step duration variability (SDV) 

captured multiple facets of PSP 
progression, including disease 
severity, motor disability, 
functional status, and quality of 
life.

 Increases in gait timing 
variability tracked worsening 
motor disease severity over 
time.

 Strongest repeated measure 
correlations were observed 
with Total PSPRS (|r|≈0.44–
0.46) and Motor CBFS 
(|r|≈0.39–0.42).

 SDV captures longitudinal 
disease progression rather than 
isolated gait abnormalities.

PAMSys Sensor
PAMSys is a Class II FDA-
listed wearable device for 

monitoring physical 
activity, posture and falls. 

Take Home Message
 PSPRS increased ~30% over 12 months, confirming progressive clinical deterioration.

 Step duration variability increased throughout follow-up, reflecting worsening gait 
instability.

 Standing percentage declined by ~27%, suggesting reduced mobility and functional 
capacity.

 Wearable biomarkers tracked the direction of PSPRS progression, supporting their 
validity as objective digital biomarkers..

 The largest changes occurred after 6–12 months, indicating this interval is likely most 
informative for detecting disease progression.
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