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Introduction

ALS
• A progressive neurodegenerative disease that affects nerve cells in the brain and spinal cord
• Loss of speech, mobility, and respiratory functions

• Limited success and patient satisfaction with respect 
to disease progression and symptomatic relief*.

• Lack of objective, sensitive, and patient-centric
measures

• An urgent need for the clinical outcome measures that 
can increase the probability of success of clinical trials 
in ALS

ALS 
Drug 

Development

Actigraphy
• Hip-worn accelerometry outcomes were able to capture the 

functional decline (van Eijk, et al., 2019; Holdom et al., 2023)
• Wrist-worn activity measures were related with future decline 

in fine-motor function (Holdom et al., 2023)
• Functional mobility – walking is meaningful
• Wrist-derived gait measures can increase compliance, 

adherence and reduce clinical trial costs
*The Voice of the Patient, ALS drug dev 

survey, the ALS association, Oct, 2019

After 24 weeks, Sanofi assessed the change from 
baseline on an ALS severity scale, ALSFRS-R.
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Objectives

Can wrist-based DHT measures of gait distinguish between ALS and the controls?

Can wrist-based DHT measures of gait track the ALS progression?

How to the wrist-based DHT measures of gait correlate with the clinical measure?

1

2

3



4

Study overview

Objective – To observe the progression of the disease, and potentially 
differentiate patient subtypes.

Procedures
▪ GT9X on their non-dominant wrist (accelerometer)
▪ Continuous recording for 7-8 days.
▪ 104 ALS and 54 controls (since 2015)
▪ Multiple collection periods (sessions)
▪ Sessions are separated by 3-4 months

Natural History Study

Assessing functional decline in ALS using actigraphy
PI: Frederik Steyn, PhD
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Algorithm and measures

Raw accel
25 Hz

Delgado et al.

Non-
rhythmic

rhythmic

time-domain 
analysis

spectral analysis

Bertschi et al.  

Steps

Cadence

speed

distanceanthropometric data

age, height, weight, sex

Inputs Data processing pipeline Outputs – gait 
metrics 

25 Hz
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Q1: Can wrist-based DHT measures distinguish between ALS and 
the controls?

Session 0, Days 2-6, Controls = 58, ALS = 104

Step count Gait speed (m/sec) Cadence (steps/min) Distance (m)

* p < 0.05

* * *
*
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Q2: Can DHT-derived measures track the ALS progression?

Step count Gait speed (m/sec) Cadence (steps/min) Distance (m)

Session 0-3, Days 2-6, N = 34 ALS,

Each session separated by 3-4 months

****
******** *

* p < 0.05, ** p < 0.005

speed_50: ** at Sessions 2 & 3 

speed_95: ** at Session 3 

cadence_50: no significance change

cadence_95: * at Session 3
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Q3: How to the DHT measures correlate with the clinical measure?

ALS Functional Rating Scale – revised (ALSFRS-R)

Each item: 0 to 4 (normal), max score: 48

• High score – higher functional status

• Functional areas:

• Speech

• Salivation

• Swallowing

• Handwriting

• Cutting food and handling utensils

• Dressing and hygiene

• Turning in bed and adjusting bed clothes

• Walking, climbing stairs

• Breathing, respiratory
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Pearson r=0.61, p=0.0

Pearson r=0.54, p=0.0

Pearson r=0.23, p=0.02

Pearson r=0.24, p=0.01

Pearson r=0.24, p=0.02

Pearson r=0.39, p=0.0

Pearson r=0.43, p=0.0

Pearson r=0.26, p=0.01

Pearson r=0.54, p=0.0

Pearson r=0.53, p=0.0

Q3: How to the DHT measures correlate with the clinical measure?
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Pearson r=0.56, p=0.0

Pearson r=0.65, p=0.0

Pearson r=0.09, p=0.38

Pearson r=0.05, p=0.59

Pearson r=-0.05, p=0.6

Pearson r=0.47, p=0.0

Pearson r=0.42, p=0.0

Pearson r=-0.03, p=0.76

Pearson r=0.66, p=0.0

Pearson r=0.65, p=0.0

Q3: How to the DHT measures correlate with the clinical measure?



11

Gait bouts
Removing the ‘noise’ in the data?

*
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Summary 

Can DHT-derived measures distinguish 
between the ALS and the controls?

Yes: step counts, distance, speed (mean, median), 
cadence (mean and median)

Can DHT-derived measures track the disease 
progression?

Yes: step counts, distance, speed (mean, median), 
cadence (mean and median)
95th perc of speed, cadence only at session 3

How to the DHT-derived measures 
correlate with clinical measures ?

All measures are significantly correlated with ALS-
FRS
Step count, distance (high effect size)
Gait speed (medium effect size)
Cadence measures (low effect size)

1

2

3
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Next steps

Statistical analyses

▪ How reliable the outcome measures are based on the variability in the data ?
▪ How much data is enough for getting the desired measures?

▪ How should we aggregate the data to improve the effect sizes?



Questions?



Thank You
for Your Time.

rakesh.pilkar@theactigraph.com

mailto:rakesh.pilkar@theactigraph.com
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