Online Supplementary Material

This section presents methods and results for workflow time measurements.

Online Supplementary Methods
Measurements of the duration of each step of the workflow were repeated at least three times on different days to obtain a mean and standard deviation. All measurements were made at the Technipath Laboratory and reflect their method of organization. When it was necessary to sum the durations of multiple steps, the overall standard deviation was calculated using the standard formula [Saporta G. Probabilités, Analyse des données et Statistiques, Paris, Éditions Technip, 2006, 2nd edition]
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where σx and σy are the standard deviations of the durations of the two steps and rp is the correlation coefficient of the duration data. The value of rp falls between 1 and –1, where 1 indicates a perfect positive correlation between x and y, 0 indicates no correlation, and -1 indicates a perfect negative correlation.
Data on workflow duration were obtained from the report of Renshaw et al., 2016 [Renshaw AA, Underwood D, Aramoni G, Cash B, Croyle M, Deeds D, et al. Time consumed by microscopic and nonmicroscopic tasks in image-assisted gynecologic screening: implications for workload assessment. Cancer Cytopathol. 2016 Jul;124(7):501–7]. The raw data were not accessible; therefore, the correlation coefficients could not be calculated for the steps involving slide reading. These steps included reading the fields-of-view (FOV) and full manual screening. Since the duration of reading is directly proportional to the difficulty of the case, and the difficulty affects all reading steps, the correlation coefficient was assumed to be 1. The weighted average was calculated based on the time to perform each type of screening, multiplied by the proportion of cases requiring that type of screening. All data reported from Renshaw et al., 2016 are from their Table 3 in the publication.

The parallel processing of images in CytoProcessor permits the simultaneous analysis of multiple images. Calculations of the image analysis time in the CytoProcessor workflow are for an installation comprising 4 servers (each with 2 Intel Xeon E5–2630 v4 processors (2.2 GHz, 10 cores, 20 threads), 32 GB RAM), allowing the analysis of 4 slides instead of 1 in the same time. The analysis times can be further reduced by using more powerful processors.

We chose to report the screening time from Renshaw et al., 2016 (155 ± 89 s/slide) since it was based on 550 measurements, whereas our own data (117 ± 72 s/slide) were based on 108 measurements. The CytoProcessor screening time reported in online supplementary Table S1 is slightly overestimated, because it includes the time required to interpret the patient history summary. The patient history summary was a single line describing previous results and giving patient age and type of contraception. The time required to interpret this information is likely 5–10 s.

The time required to transfer slides to storage is slightly longer for the TIS workflow due to the extra work required to order the slides by barcode. In the TIS workflow, the slides were distributed to the screeners on multiple trays and must be put back in order. In the CytoProcessor workflow, the slides removed from the scanner are already ordered by barcode and can be placed directly in storage after a simple verification.

“Machine time” is expended in the background while workers are performing other tasks. The data presented in Table 8 result from summing up all steps to calculate human + machine time, or just those where human intervention is needed to calculate human time.
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