A detailed description of the cumulative sum analysis.
To determine the reward for a successful procedure (s) and the penalty for a failed procedure (1-s), acceptable (p0) and unacceptable (p1) failure rates were established. Generally, the values of p0 and p1 are determined by the researcher, based on the reference study and clinical decision. In the case of radial probe EBUS-GS, the physicians were considered to have attained procedural competence when the success rate was > 70% (p0 = 0.3). The unacceptable failure rate was set at 40% (p1 = 0.4), in accordance with previous studies.1,2 Consequently, the reward and penalty for each procedure were as follows: s = 0.35 (reward for a successful procedure) and 1-s = 0.65 (penalty for a failed procedure). In addition, the values of α (type 1 failure rate) and β (type 2 failure rate) were determined to allow calculation of H0 and H1. Setting type 1 and 2 errors equal to one another is considered the best way to easily interpret CUSUM graphs; therefore, the value of each error in this study was set at 0.1. The results of H0 and H1, which denote lower and upper decision boundaries, were –4.97 and 4.97, respectively. For the further analysis of 50 patients with a peripheral lung lesion < 30 mm in diameter, p0 and p1 were set at 0.33 and 0.43, respectively.3 In these cases, the reward and penalty for each procedure were s = 0.38 and 1-s = 0.62. Consequently, H0 and H1 were calculated as –5.15 and 5.15, respectively. The outcome score of each consecutive procedure is presented as Xn, and the inherent risk for the procedure as Xo. In terms of the results, the CUSUM score is defined by the cumulative sum of Xn–Xo. The CUSUM graph shows the outcome trend for each physician; an upward projection of the graph denotes a failed performance and a stable or downward projection a stable procedure.
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