Re: Delayed Disease Onset Report in UK Biobank: Implications for Prodromal Studies in Parkinson’s Disease
(Zolfaghari et al., Movement Disorders, 2025)
Dear Editor,
We read with interest the report by Zolfaghari et al. describing delayed documentation of Parkinson’s disease (PD) diagnoses in UK Biobank (UKBB) and its implications for prodromal research. We welcome the opportunity to clarify how these observations relate to our study, “Wearable movement-tracking data identify Parkinson’s disease years before clinical diagnosis” 1, and to demonstrate the robustness of our findings under alternative assumptions regarding diagnostic delay.
We agree that delays in electronic health record (EHR) documentation are an important consideration in linked clinical dataset analyses, with modest delays of approximately 1–2 years widely anticipated in large-scale epidemiological datasets. To address this, in our original study, we explicitly compared observed versus expected PD prevalence and incidence in UKBB (Schalkamp et al. 1; Fig. 1 and Extended Data Fig. 2), identifying only slight under-ascertainment. The median divergence between observed and expected incidence was approximately two years (Fig. 1A), consistent with health-selection bias 2 and delayed reporting. Accordingly, we incorporated a conservative two-year margin into our definition of incident PD, excluding diagnoses recorded within two years after accelerometry from the prodromal group. 
Zolfaghari et al. propose a substantially longer delay (~6 years), based primarily on discrepancies between self-reported age at diagnosis and hospital-recorded dates. In our dataset, we observe a similar difference (mean 6.83 ± 5.07 years), but the distribution is strongly left-skewed with extreme values exceeding 30 years, making the median (5.52 years) a more appropriate summary. Importantly however, the reliability of self-reported diagnosis timing has been questioned 3, including in the UKBB 4, 5, and consequently prior work recommends prioritising primary care records where available 5.
Although primary care linkage remains incomplete in the UK Biobank, these records provide a closer approximation to routine clinical diagnosis. In our analysis, the median delay between primary care and hospital diagnoses was 2.84 years, closely matching an independent UK Biobank estimate of 2.31 years 6 and supporting the two-year correction used in our study.
To directly address these concerns, we reanalysed the data under alternative delay assumptions. Using a three-year delay informed by primary care records, individuals diagnosed within three years of accelerometry were reassigned to the disease group; prodromal participants continued to show significantly reduced residual acceleration compared with controls (Welch’s t-test, p = 2.92 × 10⁻¹⁹; Fig. 1C), with a reduced but still substantial detectable lead time of up to 4.67 years. Under a hypothetical six-year delay, PD prevalence and incidence became markedly distorted relative to population benchmarks 1, 7, and the age-at-diagnosis distribution shifted implausibly earlier 7 (Fig. 1). Despite these effects and a reduced sample size, residual acceleration remained significantly reduced prior to diagnosis (p = 3.93 × 10⁻⁴; Fig. 1D).
In conclusion, this issue underscores the inherent complexities of large-scale biobank analyses. Our response aims not only to contextualise our findings but also to contribute to best-practice discussions, particularly use of plots of cumulative expected versus observed cases each year to model assumptions for studies using the UKBB and similar resources.
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Figure 1 | Assumptions about delayed diagnostic reporting influence Parkinson’s disease prevalence estimates but not prodromal motor findings in UK Biobank.
(A)	The cumulative number of Parkinson’s disease diagnoses expected (dashed) 7 and observed (black) each year for the UK Biobank is shown. The red line indicates the observed cases when adjusting hospital reporting by six years. The decrease observed from 2015 onwards can be attributed to deaths occurring while no new hospital diagnoses are made (as we lack updates from 2015+6=2021 onwards). 
(B)	The age at diagnosis distribution is shown as the percentage of that age group receiving a diagnosis of Parkinson’s disease. The red bars indicate the distribution after the proposed 6-year adjustment of hospital reporting. The black bars indicate the distribution without these adjustments and the grey bars indicate that expected from a population according to the age distribution and person years in UKBB.  
(C–D) Reduced acceleration at the prodromal stage also observed when applying larger delay-margins. Reduced acceleration before diagnosis remains when correcting hospital diagnoses by C) 3 years (primary-informed delay), and C) 6 years (proposed by Zolfaghari et al). The continuous feature, average acceleration, is age, sex, and BMI corrected through coefficients learned from the unaffected control cohort. The boxplots show the median as the centre, the 25% and 75% quartiles as the bounds of the box, and the Q3+ 1.5*IQR/ Q1 - 1.5*IQR as the whiskers. The yellow boxes show the number of subjects in each group. 
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