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92% Accuracy in 
Early Parkinson’s 
Classification 
Clinical ink Technology  
in the WATCH-PD Study 

Digital biomarkers are  
emerging as a promising area of 
development for complementing 
existing assessments in various 
therapy areas. Could they be 
meaningful in Parkinson’s Disease 
where early diagnosis is difficult 
and existing biomarkers depend 
on the subjective judgment  
of clinicians? 

We teamed up with academic 
researchers and two biopharma 
leaders to determine the answer…

THE CHALLENGE

A common primary endpoint in pivotal clinical studies of 
Parkinson’s Disease (PD) is a rating scale completed in part 
by patients/caregivers and in part by clinicians. While this 
traditional assessment, the Unified Parkinson’s Disease 
Rating Scale (UPDRS), is qualified by regulators, it is an 
imperfect stand-alone tool for characterizing disease,  
as it is episodic and can be subjective. Drug developers 
and clinicians have long sought biomarkers than can 
generate more objective, richer, quantitative metrics  
of disease probability, severity, and risk for progression.

The Clinical ink team partnered with the University  
of Rochester and two bio-pharmaceutical companies  
on WATCH-PD to explore the viability of consumer- 
grade digital health technologies (DHTs) as a method  
for capturing patient data to complement traditional  
in-clinic measures. The team posed two research questions:   

Can at-home kinematic measures acquired via 
wearable sensors provide greater insight into  
disease progression than clinic visits alone?

Can a customized wearable/mobile platform  
used outside of the clinic meaningfully supplement  
in-clinic measures of PD motor and non-motor  
symptom progression? 

Q1

Q2
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THE RESULT

Using Clinical ink’s advanced data analytics platform, we 
were able to derive 3,622 data features from WATCH-PD’s 
nine different digital assessments, 39.5 percent of which 
were selective for PD status. By incorporating the 100 most 
selective features into a logistic regression model, Clinical 
ink data scientists were able to accurately distinguish 
healthy volunteers from patients with early-stage PD  
92 percent of the time, with 100 percent sensitivity and  
89 percent specificity. 

The model thus provided preliminary support for the use 
of Clinical ink technology in generating digital biomarkers 
associated with PD status. Critically, the platform 
demonstrated that more frequent and extensive remotely 
monitored measures hold the potential to yield greater 
insights into disease progression.

The next step will be to seek regulators’ qualification of 
these novel digital assessments so that they can be used 
as primary endpoints in clinical trials of treatments for early 
PD. Ultimately, the goal is for these measures to be adopted 
industry-wide as a way to help diagnose movement 
disorders, screen patients for trials, and evaluate patients’ 
progress and the efficacy of treatments in development.
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THE SOLUTION

Based on years of prior projects and research, our 
team developed the WATCH-PD application in just 
three months, pulling from off-the-shelf modules. The 
solution combined remote and in-clinic measurements 
of cognitive, psychomotor, voice, and mobility tasks – 
all aligned with the UPDRS – and was designed using 
Clinical ink’s mobile sensors, BrainBaseline™ platform, 
and digital biomarkers technology.  

Working together, the multi-stakeholder team 
conducted the WATCH-PD study to test the technology 
across 19 study sites, with 50 healthy volunteers and 83 
PD patients. The participants were all outfitted with an 
iPhone and an Apple Watch and, over 12 months, were 
asked to:

• Visit the clinic six times. 

• Wear their iPhone and Apple Watch for seven days 
after their clinic visits. These devices collected data  
on their tremors, gait and balance – continuously  
and passively. 

• Complete tasks on their iPhone to assess their mood, 
fatigue, and cognition. 

• Perform psychomotor and speech tasks on their 
iPhone to assess measured finger tapping, fine  
motor coordination, verbal phonation, and reading. 

• Complete motor tasks on their iPhone and Apple 
Watch to measure their gait, balance, and tremors. 

Clinical ink’s team and technology managed  
the hardware, provided study training, and 
supported the mobile applications. Our 
BrainBaseline™ platform stored, processed, 
monitored, and exported the findings. 
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Clinical ink is the global life science company that brings data, technology, and patient-centric research 
together. Our deep therapeutic-area expertise, coupled with Direct Data Capture, eCOA, eConsent, 
telehealth, neurocognitive testing, and digital biomarkers advancements, drive the industry standard for 
data precision and usher in a new generation of clinical trials.

By harnessing digital data, we power sponsors, CROs, researchers, and patients to recenter decentralized 
trials and rewrite the clinical development experience.
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