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2013

2013
Disease Group |
A-B: infectious diseases 28,719 15,629 3,935 553
C: malignant neoplasm 236,083 38,305 8,898 1274
D: benign neoplasm 10,312 5,291 1,031 180
E: diabetes mellitus 889 5,095 2,794 744
E: endocrinopathy 3,396 3,886 858 126
F: psychonosema 1,009 3,400 1457 394
G,l: cerebrovascular diseases 52,221 17,348 4516 984
G: nervous system 9,740 6,117 1,766 385
H: sonsory area 3 16 5 3
I:_cardiac arrhythmias 6,216 8,019 1675 273
I: cardiomyopathy 671 1,680 232 31
I: circulatory system (other) 13,014 6,861 1,709 306
I: heart disease (valve) 1,250 4418 702 110
I: heart failure 77,153 11617 1,290 224
I: hypertensive disease 652 5,821 2,048 504
I: ischemic heart disease 41,430 12,347 1936 272
J: respiratory disease 213,092 42788 5159 647
K: digestive disease 32,403 20,539 4,738 631
M: musculoskeletal disease 1,813 3,782 1132 229
Other 188,877 131,620 28,163 5,969
Unknown 129,632 55,325 13,004 2,680
Total 1,048,575 399,904 87,048 16,519
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1500

_ _ Freq. Percent  Cum. B B B Freq. Percent  Cum. ~ ~ ~ Freq. Percent  Cum.
13,752 91.84 91.84 2,159 8259 82.59 256 81.01 81.01
288 192 93.76 232 8.88 91.47 19 6.01 87.03
280 187 95.63 44 1.68 93.15 15 4.75 91.77
119 0.79 96.43 31 119 94.34 4 127 93.04
82 0.55 96.97 11 042 94.76
68 0.45 97.43 7 0.27 95.03
63 042 97.85 6 0.23 95.26
55 0.37 98.22 5 0.19 95.45
37 0.25 98.46 5 0.19 95.64
30 0.2 98.66 4 0.15 95.79
26 0.17 98.84 4 0.15 95.94
15 0.1 98.94 4 0.15 96.1
13 0.09 99.02 3 011 96.21
12 0.08 99.11 3 011 96.33
12 0.08 99.19 3 011 96.44
10 0.07 99.25 3 011 96.56
3 011 96.67
3 011 96.79
3 0.11 96.9
1501
_ _ _ Freq. Percent  Cum.
-------------------------------------------------------- _ _ _ Freq. Percent  Cum.
72 50 50 e
58 40.28 90.28 16 61.54 6154
9 6.25 96.53 4 15.38 76.92
3 2.08 98.61 2 7.69 84.62
1 0.69 99.31 2 7.69 9231
1 0.69 100 1 3.85 96.15
1 3.85 100
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1509

_ _ B Freq. Percent  Cum. B o Freq. Percent Cum. B B _ Freq. Percent  Cum.
______________________________________________________________________________________________________________________________________ + e
27,195 43.84 43.84 5,492 61.18 61.18 564 58.02 58.02
25,016 40.33 84.16 2,304 2567 86.84 278 28.6 86.63
7,890 12.72 96.88 575 6.41 93.25 44 453 91.15
304 0.49 97.37 26 0.29 93.54 8 0.82 91.98
294 0.47 97.85 25 0.28 93.82 4 041 92.39
170 0.27 98.12 20 0.22 94.04
137 0.22 98.34 17 0.19 94.23
88 0.14 98.48 16 0.18 94.41
71 0.11 98.6 11 0.12 94.53
38 0.06 98.66 11 0.12 94.65
37 0.06 98.72 10 0.11 94.76
37 0.06 98.78 10 0.11 94.88
29 0.05 98.82 9 0.1 94.98
27 0.04 98.87 9 0.1 95.08
26 0.04 9891 8 0.09 95.17
22 0.04 98.95 7 0.08 95.24
21 0.03 98.98 6 0.07 95.31
21 0.03 99.01 6 0.07 95.38
20 0.03 99.05 6 0.07 95.44
18 0.03 99.07 6 0.07 95.51
16 0.03 99.1 5 0.06 95.57
16 0.03 99.13 5 0.06 95.62
15 0.02 99.15 5 0.06 95.68
13 0.02 99.17
12 0.02 99.19
12 0.02 99.21
11 0.02 99.23
10 0.02 99.24
9 0.01 99.26
9 0.01 99.27
8 0.01 99.29
8 0.01 99.3
7 0.01 99.31
7 0.01 99.32
6 0.01 99.33
6 0.01 99.34
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Appendix; Summary of Japan death certificate of year 2013

We obtained data of original information of death certificate records that contain complete number of mortality
events in 2013 in Japan (n=1,048,575). As in the US, Japan death certificate has entry columns of four multiple
causes of death (Part | (a)-(d)) and underlying causes of death (Part Il). We analyzed causes of death in ICD-10
code standardized from text based information.

First, we quickly counted how many causes of death are filled in Part I: 646,215 cases (61.6%) had
single cause of death, 313,108 cases (29.9%) had 2 causes of death, 71,849 cases (6.9%) had 3 causes of death,
and 15,544 cases (1.5%) are filled in all four columns in Part I. 1,859 cases (0.2%) are unknown deaths.

Next, in order to see pattern of multiple causes of death, we classified disease attributable mortality into
20 groups (Tablel). According to information of immediate cause of death in Part | (a), 23% of death events are
attributable to cancer, and 20% of death are attributable to respiratory diseases. Actual numbers are listed in
Table2. 188,877 cases (18%) are classified in “Other” and it contains 87,348 “age-related physical debility
(ICD-10: R54),” which may not be negligible.

Furthermore, we analyzed comorbidity conditions focused on heart disease related deaths (Tables 3 and
4). 153,898 records are corresponded to heart disease in either Part | (a), (b), (c), or (d). Approximately 40%

had information of comorbidity conditions in Part II.

Table1. Classification of cause of death based on ICD-10

class ICD-10
A-B: infectious diseases A-B
C: malignant neoplasm C
D: benign neoplasm D
E: diabetes mellitus E10-E14
E: other endocrinopathy E (other)
F: psychiatry F

G,l: cerebrovascular diseases

G45-G46, 160-169

G: nervous system G (other)
H: sensory area H

I: cardiac arrhythmias 144-149

I: cardiomyopathy 142

I: circulatory system (other) | (other)
I: heart disease (valve) 105-109, 134-137
I: heart failure 150

I: hypertensive disease 110-115

I: ischemic heart disease 120-125
J: respiratory disease J

K: digestive disease K
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M: musculoskeletal disease

M

Other

L,N,O,P,QR, S, T,UV, XY, Z

Unknown
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Table2. Number of death cases in death certificate Part | (a), (b), (c), or (d) and major combination of multiple causes of death (n=1,048,575)

Cause of Cause of Cause of Cause of | Major combination across causes of death
Classification death (a) death (b) death (c) death (d) | (filled in cerebrovascular and heart diseases)

A-B: infectious diseases 28,719 15,629 3,935 553

C: malignant neoplasm 236,083 38,305 8,898 1,274

D: benign neoplasm 10,312 5,291 1,031 180

E: diabetes mellitus 889 5,095 2,794 744

E: endocrinopathy 3,396 3,886 858 126

F: psychonosema 1,009 3,400 1,457 394
[G,I: cerebrovascular diseases] only 41,183
[G,I: cerebrovascular diseases]+[Other] 8,784
[G,I: cerebrovascular diseases]+[J: respiratory disease] 8,248

G,|: cerebrovascular . . .

diseases 52,221 17,348 4,516 984 | [G,|: cerebrovascular diseases]+[l: cardiac arrhythmias] 2,360
[G,|: cerebrovascular dis]+[l: hypertensive disease] 1,571
[G,I: cerebrovascular dis]+[Other]+[J: respiratory dis] 1,546
[G,I: cerebrovascular diseases]+[l: heart failure] 1,085

G: nervous system 9,740 6,117 1,766 385

H: sonsory area 3 16 5 3
[I: cardiac arrhythmias] only 3,423
[I: cardiac arrhythmias]+[l: heart failure] 3,029

I: cardiac arrhythmias 6,216 8,019 1,675 273 | [I: cardiac arrhythmias]+[G,|: cerebrovascular diseases] 2,360
[I: cardiac arrhythmias]+[Other] 1,377
[I: cardiac arrhythmias]+[l: ischemic heart disease] 1,157

_ [I: cardiomyopathy]+[l: heart failure] 864

I: cardiomyopathy 671 1,680 232 31 )

[I: cardiomyopathy] only 864
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[I: circulatory system (other)] only 10,732
_ [I: circulatory system (other)]+[Other] 2,527
I: circulatory system (other) 13,014 6,861 1,709 306 _ _
[I: circulatory system (other)]+[l: heart failure] 1,247
[I: circulatory system (other)]+[K: digestive disease] 792
. [I: heart disease (valve)]+[l: heart failure] 2,931
I: heart disease (valve) 1,250 4,418 702 110 _
[I: heart disease (valve)] only 1,814
[I: heart failure] only 43,873
[I: heart failure]+[Other] 12,709
[I: heart failure]+[l: ischemic heart disease] 5,262
[I: heart failure]+[J: respiratory disease] 4,919
I: heart failure 77,153 11,617 1,290 224 | [I: heart failure]+[l: cardiac arrhythmias] 3,029
[I: heart failure]+[l: heart disease (valve)] 2,931
[I: heart failure]+[l: hypertensive disease] 1,343
[I: heart failure]+[l: circulatory system (other)] 1,247
[I: heart failure]+[G,I: cerebrovascular diseases] 1,085
[I: hypertensive disease] only 1,624
) ] [I: hypertensive disease]+[G,I: cerebrovascular dis] 1,571
I: hypertensive disease 652 5,821 2,048 504 ) ) )
[I: hypertensive disease]+[l: heart failure] 1,343
[I: hypertensive disease]+[l: ischemic heart disease] 1,127
[I: ischemic heart disease] only 36,268
[I: ischemic heart disease]+[Other] 5,295
I: ischemic heart disease 41,430 12,347 1,936 272 | [I: ischemic heart disease]+[l: heart failure] 5,262
[I: ischemic heart disease]+[l: cardiac arrhythmias] 1,157
[I: ischemic heart disease]+[l: hypertensive disease] 1,127
J: respiratory disease 213,092 42,788 5,159 647
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K: digestive disease 32,403 20,539 4,738 631
M: musculoskeletal disease 1,813 3,782 1,132 229
Other 188,877 131,620 28,163 5,969
Unknown 129,632 55,325 13,004 2,680
Total 1,048,575 399,904 87,048 16,519

Note: All pattern are listed in the excel file named “20160219_summary_death_certificate_records_2013.xlIsx”.
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Table3. Detailed Numbers of case related to heart disease in cause of death (a), (b), (c), or (d) in death certificate
Part | (n=153,898)

Cause of | Cause of | Cause of | Cause of
ICD-10 short description death (a) | death (b) | death (c) | death (d)
101 Rheumatic fever with heart involvement 1
105 Rheumatic mitral valve diseases 19 144 33
107 Rheumatic tricuspid valve diseases 17 115 25
108 Multiple valve diseases 57 370 75 19
109 Other rheumatic heart diseases 6 1
120 Angina pectoris 176 1472 237 40
121 STEMI & NSTEMI mocard infrc 28189 5148 755 114
122 Subsequent STEMI & NSTEMI mocard infrc 55 6 2
Certain crnt comp fol STEMI & NSTEMI mocard
123 infrc <= 28 day 21 22
124 Other acute ischemic heart diseases 3125 233 43 9
125 Chronic ischemic heart disease 9864 5466 899 109
127 Other pulmonary heart diseases 523 403 51 2
130 Acute pericarditis 12 8 2
131 Other diseases of pericardium 1685 210 18 2
133 Acute and subacute endocarditis 253 214 57 10
134 Nonrheumatic mitral valve disorders 117 903 189 29
135 Nonrheumatic aortic valve disorders 1038 2876 378 51
137 Nonrheumatic pulmonary valve disorders 2 4 1
138 Endocarditis, valve unspecified 121 965 169 17
140 Acute myocarditis 89 28 7
142 Cardiomyopathy 671 1680 232 31
144 Atrioventricular and left bundle-branch block 277 461 73 11
145 Other conduction disorders 25 19 8
146 Cardiac arrest 1409 527 55 7
147 Paroxysmal tachycardia 489 139 23 2
148 Atrial fibrillation and flutter 240 5545 1291 224
149 Other cardiac arrhythmias 3776 1328 225 29
150 Heart failure 77153 11617 1290 224
Complications and ill-defined descriptions of heart
151 disease 1217 397 106 70
130,621 40,306 6,245 1,011
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Table4. Comorbidity of heart disease mortality reported in Part || (n=61,045 out of 153,898 heart disease death

cases)

Conditions contributing to death o
. Comorbidity
from heart disease
hypertension 2,803
hypertension+diabetes 972
_ hypertension+heart 595
hypertension 6,190 )
hypertension+stroke 276
hypertension+hyperlipidemia 260
other 1,284
diabetes 3,507
diabetes+hypertension 972
) diabetes+kidney 683
diabetes 7,119 |
diabetes+stroke 365
diabetes+heart 293
other 1,299
Hyperlipidemia+hypertension 260
o ) Hyperlipidemia+hypertension+diabetes 152
hyperlipidemia 811 o )
hyperlipidemia 133
other 266
heart 4,198
heart+stroke 692
heart+hypertension 595
heart 7,473 | heart+kidney 424
heart+lung 310
heart+diabetes 293
other 961
stroke 8,195
stroke+heart 692
stroke+diabetes 365
stroke+lung 285
stroke 10,904 .
stroke+hypertension 276
stroke+cancer 232
stroke+kidney 218
other 641
cancer 2,733
cancer+lung 686
cancer 4,387
cancer+stroke 232
other 736
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lung 5,510
lung+cancer 686
lung+heart 310
lung 7,721 ]
lung+kidney 300
lung+stroke 285
other 630
kidney 6,138
kidney+diabetes 683
kidney 8,666 | kidney+heart 424
kidney+lung 300
other 1,121
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