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            Abstract
Remote health assessments that gather real-world data (RWD) outside clinic settings require a clear understanding of appropriate methods for data collection, quality assessment, analysis and interpretation. Here we examine the performance and limitations of smartphones in collecting RWD in the remote mPower observational study of Parkinson’s disease (PD). Within the first 6 months of study commencement, 960 participants had enrolled and performed at least five self-administered active PD symptom assessments (speeded tapping, gait/balance, phonation or memory). Task performance, especially speeded tapping, was predictive of self-reported PD status (area under the receiver operating characteristic curve (AUC) = 0.8) and correlated with in-clinic evaluation of disease severity (r = 0.71; P < 1.8 × 10−6) when compared with motor Movement Disorder Society-Unified Parkinson’s Disease Rating Scale (MDS-UPDRS). Although remote assessment requires careful consideration for accurate interpretation of RWD, our results support the use of smartphones and wearables in objective and personalized disease assessments.
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                    Fig. 1: Data collection, processing and analysis of active performance assessments.[image: ]


Fig. 2: Personalized fluctuations in performance across assessment and association with on/off motor fluctuations and diurnal variations.[image: ]


Fig. 3: Association between mPower active assessments collected outside clinic and disease severity as measured in-clinic in the objectivePD cohort.[image: ]
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                Data availability

              
              The raw data from 67% of participants who have chosen to share their data broadly with all qualified researchers is available at https://doi.org/10.7303/syn4993293. Features, intermediate results and trained models for these participants are also available in Synapse (https://doi.org/10.7303/syn23277418). Access to data requires users to have their Synapse account validated, submit a data use statement and agree to terms of use. To aid in reproducibility and provide all final and intermediate results to the research community, we have redone the analysis presented here using the broadly shared data.

            

Code availability

              
              The code, a docker container with all installed packages and a snakemake script that reproduces all of the figure and analysis, is available in GitHub: https://github.com/Sage-Bionetworks/mPowerRerun.
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