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Methodological Question Under Investigation: Do errors early in the course of ePRO completion  

predict subsequent errors, thus presenting an opportunity for early intervention to improve data 

quality? 

Introduction: 

We have previously identified errors in administration and scoring clinician administered scales that 

are predictive of future errors and associated with increased placebo response. (Kott, Daniel et al, 

Daniel, Kott et al). More recently, we have explored data quality issues in scoring of electronically 

administered patient reported outcomes (ePRO) and  identified  significant, inter-related data 

concerns. (Kott, Curtin, et al. 2019). In the current post-hoc analysis, we  explored the longitudinal 

course of ePRO data issues in a clinical trial. We hypothesized that data errors presenting early in the 

trial would tend to be replicated throughout the course of the study.  

Methods: 

We utilized 2,783 ePRO  sleep diaries collected from 169 subjects. To assure a reasonable number of 

collected visits for each subject, we limited the analysis to only those subjects who collected at least 

10 diaries; therefore, the analytical dataset consisted of a total of 2,461 diaries collected among 102 

subjects. Each visit was tested for  the presence of the following data quality concerns: a) 

implausible values, e.g. awake time was indicated after time of leaving bed, b) repetitive responses, 

c) unexpected variability in responses, and d) unexpected duration of diary completion. We 

identified the presence of these data quality concerns in the first 25% of visits collected for each 

subject. Using chi-square test of association, logistic and negative binomial regression, we assessed 

the association between the presence of these data quality concerns in the first 25% of collected 

visits per subject with the presence of these errors in the remaining 75% of data.  

Results:  

Data quality concerns were frequent in the data, affecting 748 (30%) of visits. Significantly more 

errors were identified in the last 75% of collected visits than in the first 25% (p=0.001). The presence 

of data quality concerns in the early visits was significantly associated with the presence of the same 

data quality concerns in the later visits for all but the repetitive responses. Similarly, the incidence 

rate of data quality concerns identified in the later data was significantly increased in those subjects 

who had the same data quality concerns in the early visits. Because the presence of unexpected 

variability in the early visits directly predicted perfectly the presence of unexpected variability in the 

later visits, the incidence rate ratio could not be estimated for this data quality concern.  

Discussion: 

The current analysis expands on our recent exploration of data quality concerns identified in ePRO 

data. Unlike clinician reported outcome data, ePRO data in clinical trials is not commonly monitored 

in real time to enable rapid intervention to prevent future data errors. The current analysis indicates 

a significant association of ePRO data quality concerns presenting early in the trial with those data 

concerns identified later in the study at the subject level. The fact that the percent of affected visits 



increases over time indicates an opportunity for real time data quality monitoring of ePRO data to 

identify errors as early as possible to enable intervention to prevent future errors. Further, the 

association of all of the tested concerns with their subsequent occurrence is consistent with the 

notion that successful intervention may meaningfully improve the validity of collected data. We plan 

to repeat these analyses  on additional datasets of ePRO data and to demonstrate the impact of 

early identification and remediation in active programs.  


