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Background: The National Database of Health Insurance Claims and Specific Health Checkups of Japan (NDB) is a
comprehensive database of health insurance claims data under Japan's National Health Insurance system. The
NDB uses two types of personal identification variables (referred to in the database as “ID1” and “ID2”) to link
the insurance claims of individual patients. However, the information entered against these ID variables is prone
to change for a number of reasons, such as when claimants find or change employment, or due to variations in the
spelling of their name. In the present study, we developed a new patient-matching technique that improves upon
the existing system of using 1D1 and ID2 variables. We also sought to validate a new personal ID variable (1D0)
that we proposed in order to enhance the efficiency of patient matching in the NDB database.

Methods: Our study targeted data from health insurance claims filed between April 2013 and March 2016 for
medical hospitalization, diagnosis procedure combinations, medical outpatient treatment, and dispensing of
prescription medication. We developed a new patient-matching algorithm based on the 1D1 and ID2 variables, as
well as variables for treatment date and clinical outcome. We then attempted to validate our algorithm by
comparing the number of patients identified by patient matching with the current ID1 variable and our proposed
IDO variable against the estimated patient population as of 1 October 2015.

Results: The numbers of patients in each sex and age group that were identified with the 1DO variable were lower
than those identified using the ID1 variable. By using the IDO variable, we were able to reduce the number of
male and female patient matches by 5.8% and 6.4%, respectively. The numbers of infant, elderly, and young
female patients identified using the ID1 patient-matching variable were all higher than their corresponding
estimates. Conversely, the numbers of these patients identified with the IDO patient-matching variable were all
within their corresponding estimates.

Conclusion: Our study findings show that the proposed 1DO0 variable delivers more precise patient-matching results
than the existing 1D1 variable. The IDO variable is currently the best available technique for patient matching in
the NDB database. Future patient population estimates should therefore rely on the 1DO variable instead of the
ID1 variable.

Keywords: health insurance claims in Japan, patient identification, personal identifiers
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50~545%| 3,754,610 | 3,532,066 | 222,344 5.9% 3,961,085 94.8% 89.2%
55~50%%| 3,620,039 | 3.372.870 | 247,169 6.8% 3,785,723 95.6% 89.1%
60~645%|  4.141.780 | 3.782.352 | 359428 8.7% 4,303,891 96.2% 87.9%
65~69%%|  5137.773| 4,787,250 350514 6.8% 4,984,205 103.1% 96.0%
70~748%] 3905513 | 3765333| 140,180 3.6% 4,113,371 94.9% 91.5%
75~798%|  4,002,735| 3400676 | 593,059 14.8%] 3,489,439 114.7% 97.7%
80~845%| 2965788 | 2944547 | 21241 0.7%| 2,967,094 100.0% 99.2%
85~80%%| 2135719| 2116096 19,623 09%| 2,060,616 103.6% 102.7%
90~94g%|  1,142237| 1,130903] 11,334 1.0% 1,015,785 112.4% 111.3%
95~ 9958 374850 | 371411 3,439 09% 296,082 126.6% 125.4%
1008 LLE 76.207 75.684 523 0.7% 53,380 142.8% 141.8%

A 625,347

&5t] 65128376 | 60,934,147 [ 4,194,229 6.4%] 65,253,007 99.8% 93.4%
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T4 2013 F£~2015 FED ID HHiRER(BH%)

ks 2013 2014 2015 2014 2015
0~45% 2,771,836| 2,605,080| 2,492,733 6% 10%
5~9% 2,817459| 2645331| 2502248 6% 11%

10~145% 2,793074| 2593271| 2,376,648 7% 15%

15~195% 2,493326] 2138046/ 1846311 14% 26%
20~245% 2,291451| 1,783,726] 1545973 22% 33%
25~295% 2,612,312] 2,125291] 1,856,644 19% 29%
30~345% 2916,629| 2462412] 2177310 16% 25%
35~395% 3,388,503| 2,931,083] 2,606,639 13% 23%
40~ 4458 3,624,797| 3,168,144| 2832335 13% 22%
45~495% 3,183,234| 2822016 2,558,981 11% 20%
50~ 545% 2,982,234| 2687216 2475269 10% 17%
55~595% 3,048,311 2,772,717| 2575662 9% 16%
60~ 645% 3,832411] 3436,340] 3.210,298 10% 16%

65~695% 3,747.865| 3,480,790| 3,321,085 7% 11%
70~745% 3,319,978 3,136,271 2,979,843 6% 10%
75~795% 2642922| 2481,235| 2,359,388 6% 11%
80~84i% 1,905,220 1,761,457 1,621,891 8% 15%
85~89i% 1,054,270 925,399 805,457 12% 24%
90~ 947% 343,818 278,434 222,183 19% 35%
95~995% 78,689 55,938 39,185 29% 50%
100 LA E 11,215 6,823 4,100 39% 63%
B 51,859,554| 46,297,020/ 42,410,183 11% 18%
&5 2013 &F£~2015 FD ID HHIRER (Lt4)

stk e BIREER g
ISR 2013 2014 2015 2014 2015
0~4m% 2631496 2455561 2,342,469 7% 11%
5~9i% 2667387 2488503 2337878 7% 12%

10~145% 2,606,693| 2406947 2211559 8% 15%
15~195% 2,545,157 2,266,765 2,043,680 11% 20%
20~245% 2,815416] 2,300,540[ 2028828 18% 28%
25~295% 3,295,039 2,759,453 2443648 16% 26%
30~345% 3,613,670| 3,148,750 2847355 13% 21%
35~395% 4014,149] 3568381 3,253,591 11% 19%
40~445% 4,180,832] 3,738287| 3421031 11% 18%
45~495% 3,626,668| 3,277,676 3,027,346 10% 17%

50~545% 3,365422| 3073068 2861927 9% 15%
55~597% 3,397,284| 3095614| 2,891,806 9% 15%
60~ 647% 4247,141] 3.884053| 3,661,480 9% 14%
65~ 6975% 4,185212] 3,959,582 3813201 5% 9%
70~745% 3,901,843| 3,730,497| 3,575,450 4% 8%

715~795% 3,340,996] 3,191,305] 3,097,005 4% 7%
80~ 84i% 2,807,870| 2,680,704| 2,553,906 5% 9%
85~895% 1,983260| 1830867 1,677,370 8% 15%
90~ 945% 1,016,985 878,040 747,606 14% 26%

95~995% 322,954 250,191 190,097 23% 41%
100&% A £ 67,295 44,162 28,454 34% 58%
e 60,634,782| 55,030,960] 51,057,702 9% 16%
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