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Estimation of Mortality Rate by Bayesian Statistics
- Construction of Prior Distribution from Data Analysis of Large Size Electronic
Medical Record-
Hiroki Furuhata™ "2, Taisuke Ogawa™, Ryosuke Matsuo™, Tomoyoshi Yamasaki*!, Kenji Araki ™,

*1 Department of Hospital Institutional Research, University of Miyazaki Hospital, *2 Graduate School of Medicine and
Veterinary Medicine, University of Miyazaki

This study has suggested a method of estimation of mortality rate within risk adjustment based on the conjugate
prior distribution, one of the most important methods in the Bayesian statistics. The prior probability was estimated
from the decision tree constructed by information collected at previous hospitalization. The posterior probability
was calculated by the conjugate prior distribution of beta distribution. The cohort for validation includes 22,658
patients (802 patients has died) from the electronic medical records of the University of Miyazaki Hospital. The
period of data collection was three years (from 1 April 2015 to 31 March 2018). As a result, the difference of mean
between crude mortality rate and posterior probability of mortality rate was very little. In addition, standard
deviation of the posterior probability was lower than the crude mortality rate. Therefore, this method can decrease
an error of target indicator, and would improve an evaluation method of service quality by wide introduction of the

method of estimation of the posterior probability.

Keywords: Bayesian statistics, Conjugate prior distribution, Decision tree, Electronic medical record.
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No BED M g BED i@i(p &8 T PMR
PN AREI%  Fii BER BEHR %)
1%L Bt 285 NA NA 416 48 1154
2L & 285 NA NA 507 54 1065

- 0or
3L B 75-82 NA NA 1642 102 621
475L B 65-74 NA NA 1865 89 477
5 7L ZtE  75-84 NA NA 1358 62 457
- 0or
6 72l -4 65-74 NA NA 1667 50  3.00
7 %L HiE  20-64 NA NA 3306 119 3.60
8 7zl B 1-19  NA NA 1160 12 1.03
9 7zl Lt 20-64 NA NA 3640 46  1.26
10 %L M 1-19  NA NA 693 8 1.15
11 HY NA >3 >3 L 569 56  9.84
12 Y NA NA >3 HY 493 33 6.69
13 HY NA 265 2 L 315 22 698
sy B T il 474 26 549
or 285
15 $HY B 75-84 1 L 312 1 353
16 HY =% NA 1 L 585 19 325
17 HY NA >75 1or2 HY 347 9 259
18 Y NA 65-74 1or2 HY 339 6 177
19 $Y B <65 1or2 NA 984 32 325
20 HY B <65 1or2 NA 329 4 122
21 HY i <65 2 NA 345 7 203
22 HY Ltk <65 1 NA 1078 16 148
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FEA T —ZICB A eRE BB, %= (Bayesian
adjusted mortality rate: BAMR) Ol 1T (a+c)/(a+b+n). 4>
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£ BEER

&t L  CMR
BEH BEH )
LEE 22658 802 3.54
BEO  HY 16456 562 3.42
N AW 6202 240 3.87
TR B 11890 522 4.39
ik 10768 280 2.60
Fih EHEGRERE) 55.1 (24.3)
R {E(R/ME, RAKIE) 63 (0, 103)
0 520 19 3.65
1-19 2317 32 1.38
20-64 9357 245 2.62
65-74 5196 194 3.73
75-84 4061 221 5.44
over 84 1207 91 7.54
BED FHEGEERE) 0.5(1.2)
AR o (R/ME, RAKIE) 0 (0, 25)
EIE 0 16456 562 3.42
1 3793 86 227
2 1222 59 4.83
3k 1187 95 8.00
BEDO  HY 3509 146 4.16
Fir L 2693 94  3.49
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J—K BEH E (%) FERE (%)
&S &5 ® CMR BAMR CMR BAMR
1 454 40 881 10.11 1.33 1.02
2 501 38 7.8 9.13 1.18 0.91
3 1774 117 6.60 6.41 0.59 0.42
4 1974 83 4.20 448 0.45 0.33
5 1361 67 4.92 474 059 0.41
6 1781 44 2.47 273 0.37 0.28
7 3266 107 3.28 344 031 0.22
8 1097 11 1.00 1.02  0.30 0.21
9 3542 46  1.30 1.28 0.19 0.13
10 706 9 127 122 042 0.29
11 285 24 842 937 1.64 1.00
12 902 71 7.87 7.46  0.90 0.70
13 182 15 8.24 7.44  2.03 1.18
14 314 13 4.14 495 112 0.77
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15 192 10 521 417 160 0.89
16 412 9 218 281 0.72 0.52
17 686 21 3.06 290 0.66 0.52
18 739 23 31 269 0.64 0.49
19 549 16 291 3.13 0.72 0.44
20 615 21 341 265 0.73 0.52
21 308 8 2.60 230 0.90 0.59
22 1018 9 0.88 1.19 0.29 0.24
ALL 22658 802 3.54 3.62 0.12 0.09
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m2(m+x)(m+n)2(m+n+1) (=>0)
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