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Abstract: i2b2 is the distributed architecture that the nodes at healthcare settings manage their health data with the
mechanism of aggregating result from the nodes in the single query. SHRINE has been developed to enforce the
audit and protection of privacy. However, in SHRINE, the nodes have to pass the data to Aggregator before
processing statistical disclosure control. So, SHRINE is vulnerable to the exposure of data due to a collusion of
groups of nodes other than the node. In this study, we implemented the secure computation based on a fully
distributed model without an Aggregator and integrated i2b2. The 24000 dummy observation facts for 3000 patients
consisting of items: Sex, Age, HbAlc, CR, eGFR, urine protein, CKD severity, medical institution number were
loaded into the each i2b2 node. We incorporated the secure computation engine with SDC feature developed in
2015. For the calculation of the maximum value and the correlation coefficient of fact data, the whole process time
were 44.27 and 128.81 seconds. The time taken to load the data were 17.81 seconds and 16.73 seconds. The overall
processing time has reached a practical level. The table design of i2b2 is a column—oriented design that can hold
various data, and there is a possibility that it may not be designed to demonstrate the maximum efficiency for queries
specifying multiple conditions. We plan to carry out detailed studies; the optimization the performance of the query
and database of i2b2, mapping the fact data with the Japanese standardized terminologies.
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9.099 3.845 8.742 11.446 3.021 6.285 3.070 1.881 2.200 1.870 1.862 1.994 1.818 1.909 59.042 28.946 28.566 0.295
1791 2.676 8052 10956  2.623 6.032 2.405 1.670 2.194 1.548 1.764 1.588 1.691 1.643 46633  18.026  17.606  0.218
0.628 0.953 6.439 9.458 1.113 4.327 1.109 0.397 0.762 0.395 0.395 0.391 0.395 0.392 27.154 0.056
2.306 2.856 8.390 11.347 3.060 6.053 2.965 1.725 2.362 1.899 1.849 1.916 1.847 1773 50.346 15.012 14.633 0.292
i2b2-2(F#172) 1.751 2.204 7618 10690  2.409 5.764 2.692 1417 2.010 1512 1.562 1572 1.562 1510 44272 13727 13344 0.206
pearson  anova  spearman iruskal-wallis
i2b27 L (#471) 11.033 16.859 42.710 39.196 109.798 0.073
i2b2-1(&471) 13.265 23404 44475 46221 127.365 13872 13500  0.269
i2b2-2(&471) 13.266 23275 47237 45657 129.434 12462 12028  0.266
11.038 16.860 43.644 38.638 110.180 0.060
13316  23.020 45340 45312 126988 12526 12141 0.277
13319 22671  46.622  46.196 128.809  12.240 11811 0.258
KBR(BEK1517) EREICE L BR((P) T — R HHAH TR DR
SDC# L SDCH Y
count sum mean var max median min count(sdc) sum(sdc) mean(sdc) var(sdc) max(sdc) median(sdc) min(sdc) AHBE T XHAA2b2) (xmls$=2)
i2b27% L (#471) 0.625 0.953 6.440 9.448 1.105 3.809 1115 0.387 0.770 0.390 0.384 0.388 0.390 0.396 26600  0.099
i2b2- 1) 9.095 3.843 8739 11440  3.021 6.282 3.067 1.878 2.197 1.867 1.859 1.991 1815 1.905 58.098  24.623 24115  0.420
i2b2-2(&471) 1.784 2,673 8.049 10.953 2.620 6.029 2.402 1.663 2188 1.546 1.760 1.585 1.688 1.640 46.581 17.806 17.237 0318
i2b27 L (5472) 0.622 0.950 6.436 9.456 1.110 4.320 1.106 0.391 0.759 0.393 0.392 0.389 0.392 0.389 27106 0.100
i2b2-1(5172) 2.304 2.854 8387 11344  3.050 6.051 2.962 1.724 2.360 1.895 1.846 1.913 1.841 1771 50302 23579  23.040 0451
i2b2-2(#472) 1.746 2.198 7.616 10.687 2.409 5.757 2.690 1.413 2.004 1.509 1.560 1.569 1.559 1.508 44.225 17.001 16.449 0.309
pearson  anova  spearman iruskal-wallis
i2b27% L (#471) 11032 16855 42705  39.193 109.785 0.109
i2b2- 13261  23.401  44.468  46.215 127.345  17.970  17.438  0.405
i2b2-2(8171) 13.257 23270 47232 45.652 129411 16726 16106 0392
i2b27% L (#472) 11.038 16.853 43.637 38.636 110.164 0.103
13.314 23.018 45.330 45.307 126.970 17.422 16.892 0.403
13.319 22.668 46.623 46.189 128.798 16.730 16.095 0.411
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