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SUMMARY

This fourth report in the ABCC-JINIH series of
pathology studies extends the data of Reports
1,2 and 3 by addingand summarizing the autopsy
findings from 1971 to 1975. Autopsies were
performed on 4,920 (31%) of the 15;929 Life
Span Study (LSS) subjects who died between
1961-75. The autopsy rate reached a peak of
45% in 1963, then declined steadily to 15%
in 1975. From 1971 to 1975, the autopsy rate
averaged 19%.

Autopsy rates for 1961-75 were significantly
higher for Adult Health Study (AHS) subjects,
all of whom are regularly examined. Those not
in the AHS sample do not report for clinical
examinations. Autopsy rates were also higher
by dose for selected causes of death, such as
malignant neoplasms., Throughout this study,
autopsies were performed when deaths occurred
in hospitals, clinics, or at home. During 1961-75,
25.5% of those dying at home were autopsied —
an unusual achievement characterizing the nature
of procurement in this program.

The correspondence between autopsy and death
certificate diagnoses is presented by cancer site,
and for cerebrovascular and cardiovascular
diseases. Confirmation and detection rates for
cerebrovascular and cardiovascular diseases were
low compared to those for malignant neoplasms.
For individual cancer sites, however, there was
often disagreement between the death certificate
and autopsy findings.
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INTRODUCTION

The RERF Pathology Studies have included an
epidemiologically oriented autopsy program
since the organization of the Unified Study
Program in 1961." The Pathology Studies are
related to two other major programs — the LSS
and AHS. The LSS population is a fixed sample
of approximately 100,000 members comprised
of A-bomb survivors and controls in Hiroshima
and Nagasaki, selected to study the effects of
radiation exposure by dose. The AHS sample is
a subsample of about 20,000 persons included in
the LSS who receive complete physical examina-
tions biennially at RERF. The autopsy sample is
obtained from deathsin the LSS sample. However,
deaths for which radiation exposure is not
known were excluded from this report.

Permission for autopsy is solicited by RERF
autopsy contactors. In perhaps 80% of the
deaths, the family’s first indication of RERF
interest in the deceased is the approach of
autopsy contactors with a request for autopsy
permission, the remaining 20% being aware of
RERF interest because the deceased had-been a
member of the AHS sample. Under these
conditions, the procurement of permission for
autopsy is a delicate process requiring great
tact, patience, understanding, and the active
collaboration of the family physician and of the
people of the twocities. Over the period 1961-75,
31% of all LSS deaths have been autopsied.

The LSS autopsies are of two types depending on
whether they were performed in hospitals or at
RERF. The autopsies performed in hospitals
outside of RERF by collaborating pathologists
are generally performed shortly after death as
part of the routine hospital autopsy program
frequently without knowledge on the part of the
hospital staff that the patient had been a member
of the LSS sample. In 1971-75, these non-RERF
autopsies represented less than 5% of deaths in
Hiroshima, and less than 10% in Nagasaki.
Permission for RERF autopsies is obtained by
RERF staff who attempt to persuade the bereaved
families of all persons in the LSS sample who
die, including persons who die at home and in
the clinics. In recent years, RERF autopsies
declined and accounted for from 17% to 12% of
deaths in Hiroshima, and from 17% to 7% in
Nagasaki. Obviously, procurement of autopsy is
difficult in spite of all efforts made, leading to
serious concern about the value of the autopsy
program.
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Interpretation of autopsy findings in this report
has followed the same procedures described
earlier.’™  All protocols for 1971-75 were
reviewed by Dr. Yamamoto to assure uniformity
in selection of the principal autopsy diagnosis
as had been done in previous reports.

RERF Pathology Studies Report 4 is an extension
of Reports 1, 2, and 3 and its purpose is
generally the same as the earlier reports:

To describe and-review the characteristics of
the autopsy materials collected for deaths in
the period 1961-75.

To review the agreement between the under-
lying cause of death stated on the death
certificate and the principal autopsy diagnosis.

To review the relationship between autopsy
findings and radiation dose, particularly with
regard to malignant neoplasms, cerebrovascular
diseases, and cardiovascular diseases.

AUTOPSY CHARACTERISTICS

Autopsy Rates by City -
Prior to 1961 when the autopsy prograrri for the
LSS sample began, most autopsies were of persons
exposed to high radiation doses, and persons
dying from leukemias and malignant neoplasms.
With the establishment of the intensive LSS
procurement program, it was possible to achieve
an autopsy rate of 44.9% for deaths in Hiroshima
in 1962, and 45.8% for deaths in Nagasaki in
1963. The autopsy rate declined in Hiroshima
for every year but one (1969) between 1962-75,
when it had fallen to 14.4%. In Nagasaki, the
decline was not as steady, but reached almost as
low a proportion (15.1%) in 1975. The average
rate for the period 1971-75 was slightly higher
for Nagasaki (20.7%) than for Hiroshima (18.2%)
(Table 1 and Figure 1).

Place of Autopsy

Over the entire period, the decline in number of
deaths autopsied occurred both for autopsies
done at RERF and those done outside (Table 2).
In Hiroshima, the greatest contribution to the
autopsy rate (over 7%) for non-RERF autopsies
was made in 1968-70. These deaths accounted
for over 20% of all Hiroshima autopsies. The
non-RERF autopsies accounted for 21% of
Hiroshima autopsies in 1971-75, but both RERF
and non-RERF procurement had declined. In
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FIGURE 1 AUTOPSY RATE IN LSS SAMPLE BY YEAR OF DEATH AND CITY, 1961-75
Fa@BERAIZ &I 288FE; FECERUWTR, 1961—75%F
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YEAR OF DEATH
TABLE 1 NUMBER OF LSS DEATHS AND PERCENT AUTOPSIED BY
YEAR OF DEATH AND CITY, 1961-75
£1 BEHEREACHIECRBUEHRE; RCEE
BUEHS, 1961—75%
Year 6l Hiroshima Nagasaki Total
death ., rths Autopsies % Deaths Autopsies %  Deaths Autopsies %
Total 12449 3857 310 3480 1063  30.5 15929 4920 309
196165 3950 1597 404 1147 440 384 5097 2037 400
196670 4196 1475 352 1183 385 325 5379 1860 34.6
197175 4303 785 182 1150 238 207 5453 1023 188
1961 793 282 356 219 62 283 1012 344 340
62 788 354 449 201 73 363 989 427 432
63 782 349 446 212 97 458 994 446 449
64 767 303 395 226 95 420 993 398 40.1
65 820 309 377 289 113 391 1109 422 381
66 842 314 373 226 9 425 1068 410 384
67 767 282 368 239 74 310 1006 356 354
68 785 274 349 247 79 320 1032 353 342
69 904 327 362 215 70 326 1119 397 355
70 898 278 310 256 66 258 1154 344 298
71 851 188 221 239 s8 243 1090 246 22.6
72 777 160 206 226 49 217 1003 209 208
73 903 170 188 235 53 226 1138 223 196
74 871 137 157 225 44 196 1096 181 165
75 901 130 144 225 34 151 1126 164 146
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TABLE 2 NUMBER AND PERCENT OF LSS DEATHS AUTOPSIED BY YEAR OF DEATH,
PLACE OF AUTOPSY, AND CITY, 1961-75
%2 RSHXEHCHU IHBRBERUHNGRSE; HECEE, SHRMAMR
R U #isl, 1961—75%¢

Hiroshima Nagasaki
Year of RERF Other RERF Other
death
Autopsies % of deaths  Autopsies % of deaths Autopsies % of deaths Autopsies % of deaths
Total 3239 26.0 618 5.0 757 21.8 306 8.8
1961-62 587 37.1 49 3.1 106 25:2 29 6.9
1963 308 39.4 41 5.2 79 37.3 18 8.5
64 266 34.7 37 4.3 73 323 22 9.7
65 270 329 39 4.8 83 28.7 30 10.4
66 273 324 41 49 T 314 25 11.1
67 237 30.9 45 59 50 20.9 24 10.0
68 216 27.5 58 74 48 19.4 31 12.6
69 253 28.0 74 8.2 54 25.1 16 74
70 208 23.2 70 7.8 48 18.8 18 7.0
71 143 16.8 45 53 35 14.6 23 9.6
72 131 16.9 29 3.7 39 17.3 10 44
73 127 14.1 43 48 27 115 26 11.1
74 116 13.3 21 24 28 124 16 71
75 104 11.5 26 29 16 7.1 18 8.0

Nagasaki, non-RERF autopsies all thrqugh the
period 1961-75 have been a larger proportion of
total autopsies than in Hiroshima; for 1971-75,
this figure for Nagasaki was 39%. The percent
of all Nagasaki deaths with non-RERF autopsies
has been variable, but, on the whole, this figure
has not declined as much as RERF autopsy
rates in that city. This may be related to the
fact that from 1961-75 a larger proportion of
deaths in the LSS sample occurred in hospitals
in Nagasaki (44%), compared with Hiroshima
(39%). Hospital deaths had increased in both
cities in 1971-75, reaching 51% in Nagasaki and
46% in Hiroshima. The autopsy rate for the LSS
deaths in hospital depended on the frequency of
autopsy in the hospital, since generally, the
hospital staff or the attending physician may not
have been aware of the decedent’s selection for
the LSS sample.

Exposure Dose

RERF Pathology Studies Report 3 noted the
direct relationship between the tentative 1965
radiation dose (T65D)° and autopsy rate in
Hiroshima. In Nagasaki, while there was a trend
towards higher autopsy rates with greater T65
doses, it was not completely consistent. In the
period 1971-75, the sharp decline in procure-
ment rates affected all exposure groups; but the
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FIGURE 2 AUTOPSY RATE IN LSS SAMPLE BY RADIATION DOSE
HIROSHIMA & NAGASAKI, 1961-75

M2 BeMERHCHT3HKE,; BEREN, KB - K, 1961754
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RADIATION DOSE IN RAD

TABLE 3 NUMBER OF LSS DEATHS AND PERCENT AUTOPSIED BY PERIOD OF DEATH,
RADIATION DOSE, AND CITY, 1961-75
#3 BHIPFLHIHU IRCHRUHRE; FECHM, BRHEREEUV
s, 1961755

5 T65 Dose Hiroshima Nagasaki
st Deaths* Autopsies % of deaths Deaths* Autopsies % of deaths
1961-65 Total 3950 1597 40.4 1147 440 38.4
NIC 963 337 35.0 284 102 35.9
<1 1472 549 37.3 200 72 36.0
1-49 1146 527 46.0 469 182 38.8
50-99 183 85 46.4 61 26 42.6
100-199 82 46 56.1 52 19 36.5
200+ 72 41 56.9 49 25 51.0
1966-70  Total 4196 1475 35.2 1183 385 32.5
NIC 1124 345 30.7 298 74 24.8
<1 1578 540 34.2 200 74 37.0
149 1148 437 38.1 478 158 331
50-99 127 48 37.8 68 28 41.2
100-199 93 38 40.9 45 20 44.4
200+ 87 46 52.9 63 23 36.5
1971-75 Total 4303 785 18.2 1150 238 20.7
NIC 1134 177 15.6 252 40 15.9
<1 1668 277 16.6 219 42 19.2
149 1129 235 20.8 476 105 22.1
50-99 142 34 239 60 15 25.0
100-199 93 24 25.8 64 16 25.0
200+ 93 28 30.1 51 11 21.6

*Excludes 206 deaths with dose unknown (1961-65 H32, N32; 1966-70 H39, N31;and 1971-75 H44, N28).
BRTHO06M &M< (1961 —BF LB, He32; 1966—T0FLH30, H3l; 1971 -5 MM, H6E28)

6
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TABLE 4 NUMBER AND PERCENT OF LSS DEATHS AUTOPSIED BY SEX,
CITY, AND AGE AT DEATH, 1961-75
4 RGWEEMCET 2HEREUBESE; , 6HLU

JELCHEMEN, 1961 —T75%F
Total Male Female
Age at
f

S Deaths Autopsies f;a c;:’m Deaths Autopsies :2;:;5 Deaths Autopsies ::::hs

Both cities
Total 15929 4920 309 7900 2524 319 8029 2396 29.8
<20 years 16 5 313 11 5 455 5 - -
20-29 210 52 248 137 33 24.1 73 19 26.0
30-39 544 162 29.8 311 97 312 233 65 27.9
4049 788 232 294 378 115 304 410 117 28.5
50-59 1429 475 33.2 676 232 343 753 243 32.3
60-69 3648 1238 339 2046 724 354 1602 514 321
70-79 5484 1714 31.3 2855 901 31.6 2629 813 30.9
B0+ 3810 1042 273 1486 417 28.1 2324 625 26.9

Hiroshima
Total 12449 3857 31.0 6016 1927 32.0 6433 1930 30.0
<20 years 9 1 11.1 6 1 16.7 3 - -
20-29 145 30 20.7 97 21 21.6 48 9 18.8
30-39 354 101 285 201 62 30.8 153 39 255
4049 538 156 29.0 257 77 30.0 281 79 28.1
50-59 1073 364 339 497 174 35.0 576 190 33.0
60-69 2825 950 33.¢ 1527 534 350 1298 416 32.0
70-79 4299 1355 315 2189 695 31.7 2110 660 313
80+ 3206 900 28.1 1242 363 29.2 1964 537 273

Nagasaki
Total 3480 1063 30.5 1884 597 31.7" 111596 466 29.2
<20 years 7 #1577 5 4 80.0 2 - -
20-29 65 22 33.8 40 12 30.0 25 10 40.0
30-39 190 61 321 110 35 31.8 80 26 325
4049 250 76 304 121 38 314 129 38 29.5
50-59 356 111 31.2 179 58 324 177 53 29.9
60-69 823 288 35.0 519 190 36.6 304 98 32.2
70-79 1185 359 30.3 666 206 309 519 153 29.5
80+ 604 142 23.5 244 54 2231 360 88 24.4

relationships observed in Report 3 remained
(Table 3 and Figure 2). Procurement in
Hiroshima increased with increasing dose. In
Nagasaki, the pattern observed for 1966-70 was
repeated and, again, for 1971-75 there was a
relatively low procurement rate for the 200 rad
or more group compared with rates at smaller
doses, the latter increased with increased dose.

Sex and Age

The autopsy procurement rate was slightly higher
for males than for females (Table 4) but the
difference was small (31.9% vs 29.8%). This was
true in both cities for the period 1961-75 as a
whole. For the years 1971-75 however, the gap

NAMFRIEFHRLTOA(RIRURKZ).EBTII,
EOWME- T, BIRA TR 2. R
T3, 1966— 708 M (2@l & h =i A T U D 6
N7 H, 1971— 754 T3, 200rad L L o) B O & #
AFEIEHBRBOZAL)LERTH- 2. EHE
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(#4), 2023 bTHTH -7/ (31.9%4129.8% ) .
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TABLE 5 NUMBER AND PERCENT OF LSS DEATHS AUTOPSIED BY CITY, SEX, AGE AT DEATH, AND
PERIOD OF DEATH, 1961-75

£S5 MEMNAREC SRR U B W, FECHERE R CFEC IR, 1961 —754
1961-65 1966-70 1971-75 Total (1961-75)
Age at
death Deaths Au_top- %  Deaths Al{top— % Deaths Au}up- %  Deaths Au_t P g
sies sies sies SIES
Both cities
Total 5097 2037 40.0 5379 1860 34.6 5453 1023 18.8 15929 4920 309
Male 2631 1067 406 2710 945 349 2559 512 20.0 7900 2524 32.0
Female 2466 970 39.3 2669 915 343 2894 511 17.7 8029 2396 29.8
<50 years 587 217 37.0 496 165 333 475 69 145 1558 451 289
50-59 593 247 417 472 157 333 364 71 19.5 1429 475 33.2
6069 1299 568 43.7 1342 485 36.1 1007 185 184 3648 1238 33.9
70-79 1644 630 383 1817 669 36.8 2023 415 205 5484 1714 313
80+ 974 375 385 1252 384 307 1584 283 17.9 3810 1042 273
Hiroshi
Total 3950 1597 404 4196 1475 352 4303 785 18.2 12449 3857 31.0
Male 2006 813 405 2049 720 3511 1961 394 20.1 6016 1927 32.0
Female 1944 784 403 2147 755 352 2342 391 16.7 6433 1930 300
<50 years 401 137: 342, 323 114 353 322 37 115 1046 288 275
50-59 437 190 43.5 355 118 332 281 56 199 1073 364 339
60-69 990 429 433 1032 385 373 803 136 169 2825 950 33.6
70-79 1301 504 387 1423~ 532 374 1575 319 20.3 4299 135§ 315
80+ 821 337 41.0 1063 326 30.7 1322 237 179 3206 900 28.1
Nagasaki
Total 1147 440 384 1183 385 325 1150 238 20.7 3480 1063 30.5
Male 625 254 406 661 225 340 598 118 19.7 1884 5971 31.7
Female 522 186 356 522 160 30.7 552 120 21.7 1596 466 29.2
<50 years 186 80 43.0 173 51 295 153 32 209 512 163 318
50-59 156 ST 365 117 39 333 83 15 18.1 356 111~ 382
60-69 309 139 45.0 310 100 323 204 49 240 823 288 35.0
70-79 343 126 36.7 394 137 348 448 96 21.4 1185 359 303
80+ 153 38 248 189 58 307 262 46 17.6 604 142'" 235

in autopsy rates by sex for Hiroshima(20.1%vs
16.7%) had widened as a result of the larger
decline in rates for females since the 1966-70
period (Table 5). In Nagasaki, the decline in
rate from 1966-70 to 1971-75 was greater for
males, bringing the autopsy rate for males in this
last period (19.7%) below that for females
(21.7%).

Except for the low autopsy procurement rate for
persons who died under age 50 in Hiroshima,
and at ages 80 or older in Nagasaki, there is no
evidence that age at death significantly influenced
the procurement rates (Table 5). Owing to the
age distribution of deaths, however, more than
half the autopsy subjects are 70 years or older.

A2 (20.1%4416.7% ) (EIE A - f2. F i T3,
1966 — 704 A 5 1971 — 754 12 2 13 T D EIHRE D& T
FERMEO LA AE L, 19T —=T5F O WM &1 3
BYEOEME(19.7%) a0 Eh (21.7%) & F
[ - 7.

158 O 508 A il 0 FEC ] & Fe g ) 80 L) E o FECH
DERAFESEO L 2BV T, HEFHAAFE
CHEZREER25 A v i EREEV(HS).
LArLAads, FECEMaHitAsE, BIRHEO S
M ERTOELLETH 5.
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TABLE 6 NUMBER AND PERCENT OF LSS DEATHS AUTOPSIED BY CITY,
PLACE OF DEATH, AND PERIOD OF DEATH, 1961-75
%6 HGMERHICET SHBEERUEIERE; B, ECHTFRY

FEC AR B, 1961 —75%
Hiroshima Nagasaki Total
Place of
death ; % of ; % of ; % of
Autopsies St Autopsies Beatha Autopsies deaths
Total (1961-75)

Total 3857 31.0 1063 30.5 4920 30.9
Hospital 1831 374 656 433 2487 38.8
Clinic 138 28.6 40 22.5 178 27.0
Home 1888 26.7 367 205 2255 25.5

1961-65
Total 1597 404 440 384 2037 40.0
Hospital 620 504 218 57.7 838 52.1
Clinic 36 49.3 15 29.4 51 41.1
Home 941 35.6 207 28.8 1148 34.1

1966-70
Total 1475 35.2 385 325 1860 34.6
Hospital 771 45.3 252 459 1023 454
Clinic 58 339 15 23.8 73 31.2
Home 646 278 118 20.7 764 26.4

p 197175
Total 785 18.2 238 20.7 1023 18.8
Hospital 440 224 186 31.6 626 245
Clinic ) 18.5 10 15.6 54 17.9
Home 301 14.3 42 8.5 343 13.2

Place and Cause of Death FECEMRURER
There is little question that autopsy procurement A OB A, oML N & EIAF AR

is simpler and more likely to be successful when
death occurs in a hospital. In the years 1961-75,
39% of LSS hospital deaths were autopsied
(Table 6). The corresponding proportions were
27% for clinic deaths and 26% for deaths
occurring in other places, mostly at home. While
the percent of deaths autopsied differed little
for deaths at home or in a clinic, the levels varied
somewhat by city. For Hiroshima, the autopsy
rate was 29% for deaths in clinics and 27% for
deaths at home; while for Nagasaki, the figures
were 23% and 21%, respectively. This experience
was reversed for hospital deaths. The hospital
autopsy rate was 43% for Nagasaki contrasted
with 37% for Hiroshima.

The drop in autopsy rates in the three periods
shown in Table 6 varied both by place of death
and by city. In Hiroshima, the decline in rate
between 1961-65 and 1966-70 was greater for

T, WEINEHAEOZ & R IEIERE D 4 . 1961 — 754 4
TIE, BEREEERDORBEIECH039% 4 E 4
R (6 ). EBRIECHOME2T%, 2 DMHO
B, ELCATETORCHONE26% 5 5% 20
fo. EIREHE, AEIFECH L RBEFECH L IZIEZZ
Birofeh, MRz AZLPPRE ST W R BE
DEE, ERECHOEIMEL29%, HTLCH T
21% T, BEWMOBMEIZ+hFh23%L20%TH 1.
WHEIECH OB E, MihosMED GEIE R L 2
Y, REO3T%ixt L £l 1k43% TH - /-

EOIZRT LI, WM ABIRENETIZ
FEBRCE->TOMHILE->TERE 3. EBT
13, 1961—65:EM A 51966— T0EEM 12 A 1T T D HHEE
DETERIEROFFKEr- 120, RETIZAE
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clinics; in Nagasaki the autopsy rate for deaths
at home showed the largest decrease. In the next
period, 1971-75, the declines in rates were
similar for all places of death in Hiroshima, but
in Nagasaki, it was far greater for deaths at
home than for deaths in hospital or in clinic.
As a result of these differences, by 1971-75, the
hospital autopsy rate for Nagasaki exceeded that
for Hiroshima, but rates for both clinic and home
deaths fell below those for the Hiroshima.

Bias in selection of deaths for autopsy by cause
arises from the factors associated with the nature
of the terminal illness. Patients with certain
illnesses are more frequently cared for in the
hospital, permitting their deaths to be subject
to hospital autopsy rates. In the LSS sample,
for example, deaths from malignancies (ICD
140-203, 208, 209) represent 21% of all deaths,
but 27% of all autopsies. This figure results in
part because two-thirds of the 3,330 deaths from
malignancies occurred in hospital and were
subject to the higher autopsy rate for persons
dying in hospital. For almost every site shown in
Table 7, both the number of deaths in hospital
and the autopsy rates were higher than for deaths
at home. Besides malignancies, the most
frequent causes of deaths in hospital were
cerebrovascular and cardiovascular diseases.
Among the deaths at home, a larger proportion
than in hospital were assigned to cerebrovascular
and cardiovascular diseases and to ill-defined
causes, but a much smaller proportion to
malignancies.

Place of Residence

Permission for autopsy is obtained more often
when death takes place in the city. In both cities
population migration has resulted in an increase
in survivors dying outside the city. This increase
is small for Hiroshima, and slightly larger for
Nagasaki (Table 8). The autopsy rates in both
cities have been quite low for deaths outside the
city and have dropped along with the autopsy
rates for deaths in the city. While migration
cannot account for the decreasing autopsy rate,
it is an additional factor contributing to the
decline.

Participation in the AHS

The AHS sample consists of two groups; a small
group who, for various reasons including
noncooperation, were never examined (AHS/
unexamined), and a large group who were
examined one or more times. The autopsy rates
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TABLE 7 NUMBER AND PERCENT OF LSS DEATHS AUTOPSIED BY CAUSE

AND PLACE OF DEATH, 1961-75

RERF TR 18-78

#7 REWRERBAICE T S8R RUAIHRE JER
R UFECHATH, 1961—754E
Hospital Clinic Home Total
K Cause of death i
(8th Rev.) Autop- Autop- % Autop- % Autop- %
sies* sies*® sies* sies*
Total All causes 2487 388 178 27.0 2255 25.5 4920 309
010019 Tuberculosis 123 414 T 231 50,313 176 374
204-207 Leukemia 35 530 4 100.0 3 500 42 553
140-203, Malignant neoplasms, except leukemia 970 435 50 340 309 325 1329 399
208-209
Malignant neoplasm of:
150 esophagus 38 50.0 1 1000 11 324 50 450
151 stomach 292 37.8 23 343 129 308 444 353
153 large intestine 37 394 - - 6 240 43 344
154 rectum 29 392 - - 16 37.2 45 363
155 liver & intrahepatic bile duct 8 444 1 100.0 - - 9 450
157 pancreas 46 56.1 1 500 9 290 56 48.7
162 trachea, bronchus & lung 146 529 10 556 36 346 192 482
174 breast 30 536 - - 10 556 40 513
180 cervix uteri 16 333 - - - - 16 314
182  Other malignant neoplasm of uterus 31 356 4 500 18- —-29.5 53 340
250 Diabetes mellitus 36 424 2 18.2 29 221 67 295
430438 Cerebrovascular diseases 319 332 40, 313 677, 2531036 215
390429 Cardiovascular diseases " 295 379 19 207 388 224 702 27.0
480486 Pneumonia i 67 293 8 381 95 235, 170 258
490493 Bronchitis, emphysema, & asthma 36 46.2 2 154 59 254 97 30.0
531-533 Gastric, duodenal, & peptic ulcers 35 40.2 1 12.5 22 286 58 337
571 Cirrhosis of liver 106 414 6 20.7 41 301 153 363
580-584 Nephritis & nephrosis 31 352 1 20.0 30 254 62 294
780-796 Symptoms & ill-defined conditions 19 264 2 154 266 28.1 287 2718
800-999 Accidents, poisonings, & violence 76 224 9 10.6 62 134 147 16.6
Remainder
in 000-799 All other diseases & conditions 399  40.1 31 34.1 228 " 275 © 594 339

*Number autopsied by stated death certificate underlying cause.
FE L A8 BT 2 150 E 149 500 0 1 b b

— Quantity zero
s L.

TABLE 8 NUMBER OF LSS DEATHS AND PERCENT AUTOPSIED BY
LOCATION AT DEATH, HIROSHIMA AND NAGASAKI, 1961-75
#8 MW HERIZE T 2IECHE UH BRI FECHTM,

K& » Feli, 1961 —754F

Location at death

Autopsy rate

Period Z % b Deaths Death Not
In city Not in city % in city in city

Hiroshima

1961-65 3440 510 12.9 44.7 114

1966-70 3558 638 15.2 39.9 8.9

1971-75 3634 669 15.5 204 6.4
Nagasaki

1961-65 1015 132 11.5 41.8 12.1

1966-70 968 215 18.2 36.8 13.5

1971-75 928 222 19.3 239 7.2

11
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TABLE 9 NUMBER OF LSS DEATHS AND PERCENT AUTOPSIED BY PERIOD OF
DEATH AND AHS PARTICIPATION, 1961-75
£9 BRaWEEMIZET EECHECHERE,; I LT
WARERTEAOSIMKERN, 1961—T754F

1961-65 1966-70 1971-75
AHS participation
Deaths » s Deaths % 5 Deaths ® "
autopsies autopsies autopsies
Total 5097 40.0 5379 346 5453 18.8
Not AHS sample 4178 38.1 4275 329 4307 17.1
AHS/examined 811 51.9 1032 433 1063 26.6
AHS/not examined 241 72 8.3 83 4.8

108

TABLE 10 NUMBER AND PERCENT OF LSS DEATHS AUTOPSIED BY RADIATION DOSE
AND AHS PARTICIPATION, 1961-75
#10 HHEFEEFACHUIHBHURUTHES, KHARRU
RABEIEAOSMIKER, 1961—75F

Not AHS Sample AHS/examined AHS/unexamined Total*
T65

Dose Autop- Autop- Autop- Autop-

S isd Deaths sles %  Deaths A % Deaths Sios %  Deaths pris %
Total 12630 3693 29.2 2844 1118 393 249 35 14.1 15723 4846 308
NIC 3294 822 25.0 672-° 246 36.6 89 7 7.9 4055 1075 26.5
<1 4580 1304 285 693 245 354 64 5 7.8 5337 1554 29.1
149 4151 1353 326 656 283 431 39 8 20.5 4846 1644 339
50-99 368 128 348 263 106 403 10 2 20.0 641 236 36.8
100-199 159 54 340 242 101 41.7 28 8 28.6 429 163 38.0
200+ 78 32 41.0 318 137 431 19 5 26.3 415 174 419

*Excludes 206 deaths with dose unknown, of which 74 were autopsied. i F WO H2068 (FlMTAHE Z L) &5 .

for these two groups are compared with the rates
for the balance of the LSS population (not AHS)
in Table 9. The autopsy procurement rates for
those participating in the biennial examination
(AHS/examined) are higher in 1961-65 and
1966-70 than for the other two groups. With the
decline of procurement rates to 19%in 1971-75,
the figure for the AHS/examined group remained
substantially above that for the two unexamined
groups.

When the autopsy rates for the same three groups
were tabulated by T65 dose, an additional factor
emerges in the high autopsy rate for the AHS/
examined group (Table 10). The autopsy rates
for the total and in the not AHS and the AHS/
unexamined groups generally increased with
increasing radiation dose. In the AHS/examined
population, the autopsy rate is about the same in
all exposure groups and slightly lower for the
NIC and under 1rad group. While at each
dose level, the autopsy rate for the AHS/examined

Ao EELME (FERAREMNTERE) OFh et i
L. 1961—654F Ml B F1966— 70 MO 2 2L @
B2 (AR / ZieE) OFIMAFRIT
o oOWDENL D B, 1971754 2 ) H
AFHRIEI9% £ T F A - A0, MO Z 20
DAFHIZOOIEZBWOE O LD 0V IREEA
e 7=,

O3 BOBRE L TOME CMELLEZAS,
MAREHEZLSHOME IMEELLOERHIEC
—2@H 5 ht (#£10). 2ikofkEE, BAGRESR
WHAD SIS, BCCRAREREEZZED
HRE - REREOMINCRE > THNL £.
MAREHELZHOMLE, SlEEILBEBEL
FIERILTH 524, HiATEREEIC Lrad Kl
NEBHOHBRENFOLPEI-L. EREFLEL,
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FIGURE 3 AUTOPSY RATE IN LSS SAMPLE BY AHS PARTICIPATION & RADIATION
DOSE, HIROSHIMA & NAGASAKI, 1961-75
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group was higher than for the remaining groups,
the differences were statistically signifigant only
below 50 rad. The greater proportion of persons
in the AHS/examined group at higher doses, and
the consistently higher autopsy rates of the
AHS/examined population combined to produce
the higher autopsy rate for the total of this
population (Figure 3).

Trend in Autopsy Rates by Cause of Death

The sharp decline in autopsy rates over the years
1961-75 affected almost every cause of death
shown in Table 11, but not to the same extent.
Only a small drop in rate occurred for deaths
from ulcers and from nephritis and nephrosis
so that in 1971-75, except for specified cancer
sites, the highest autopsy rate by cause was
recorded for deaths in which the underlying
cause was assigned to ulcers (30%) followed
closely by the rate for nephritis and nephrosis,
leukemia, and the total for malignancies other
than leukemia. Within the latter group, rates
are shown for each of ten sites of malignant
neoplasms. The rise in the autopsy rate between
1966-70 and 1971-75 for deaths from malignant
neoplasms of the pancreas was the only exception
to the general decline by site.

Cause of Death and Radiation Dose
The use of autopsy data in the assessment of
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TABLE 11 NUMBER AND PERCENT OF LSS DEATHS AUTOPSIED BY CAUSE OF DEATH FOR 1961-75
£11 RHHMEEHICE T 2 8RB R URIMEE,; KRN, 1961754

Total
. 1961-65 1966-70 1971-75 (1961-75)
ICD
(8th Rev.) Cause of death Autop- Autop- Autop- Autop-
SOP gy SHEE g AU g 5% %
SIES SIES sies sies
Total All causes 2037 40.0 1860 34.6 1023 18.8 4920 309
010019  Tuberculosis 85 409 75 46.9 16 15.7 176 374
204-207 Leukemia 17 739 18 69.2 7 259 42 553
;32333' Malignant neoplasms, except leukemia 513 517 505 44.8 311 25.7 1329 399
Malignant neoplasm of:
150 esophagus 21 538 20 513 9 ~2r3 50 45.0
151 stomach 182 456 175 41.0 87 20.1 444 353
153 large intestine 11 393 16 37.2 16 29.6 43 344
154 rectum 22 564 17 459 6 125 45 363
155 liver & intrahepatic bile duct - - 4 66.7 5 353 9 450
157 pancreas 23 548 13 406 20 4838 56 487
162 trachea, bronchus, & lung 50 358.1 86 548 56 36.1 192 482
174 breast 19 633 15 60.0 6 26.1 40 513
180 cervix uteri 5 625 6 30.0 s 21.7 16 314
182 Other malignant neoplasm of uterus 25 568 18 346 10 16.7 53 340
250 Diabetes mellitus 27 482 23 29.1 17 18.5 67 295
430438  Cerebrovascular diseases 447 37.1 390 304 199 156 1036 27.5
390429 Cardiovascular diseases i 233 346 288 323 181 174 702 270
480486 Pneumonia 71 _35.7 59 28.2 40 160 170 258
490493  Bronchitis, emphysema & asthma 38 336 37 336 22 220 97 30.0
531-533  Gastric, duodenal, & peptic ulcers 22 338 22 36.1 14 304 R
571 Cirrhosis of liver 54 514 63 423 36 21567153 7363
580-584  Nephritis & nephrosis 23  29.1 23 324 16 26.2 62 294
780-796  Symptoms & illdefined conditions 168 365 80 2438 39/ 59156 287 2718
800-999 Accidents, poisonings, & violence 79 25.6 500 171 18 6.3 147 16.6
Remainder  , .er diseases & conditions 260 426 227 382 107 19.5 594 339
in 000-799

*Number autopsied with stated death certificate underlying cause.

FEL BB 7 8 I60 5L 16 50 o0 ) e

the relationship of cause of death to radiation
exposure depends on an unbiased selection of
deaths for autopsy. However, autopsy procure-
ment has been seen earlier (Figure 2) to be
biased by radiation dose. Table 12 shows autopsy
rates by dose and cause of death. In a few
instances, the autopsy rate for the cause group
is clearly biased with the rate increasing with
increasing dose. This is true for tuberculosis,
malignancies as a whole, and cerebrovascular
disease. For the latter group, the autopsy rate
shows a rise only for the 200rad or more
population.  Other causes seem to show a
tendency to higher autopsy rates with increasing
radiation dose, but with the number in each cell
quite small, it is not possible to be certain of
bias. There is one clear exception: the autopsy
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TABLE 12 NUMBER AND PERCENT OF LSS DEATHS AUTOPSIED BY CAUSE OF DEATH
AND RADIATION DOSE, 1961-75
#12 ZaFEANEMICE T 38R ERUHEE; FEEECRERRE, 1961-75%F

= T65 dose in rad
(8th Rev.) K00 of- ek Total* NIC <1 149 5099 igg' 200+
Total** Al causes No. 4846 1075 1554 1644 236 163 174
% 308 265 291 339 368 380 419
010019  Tuberculosis No. I Tavisr B 9 g gy
% 372 336 372 333 563 538 688
204207  Leukemia No. 39 7 g iticyy 1 2 7

% 542 636 500 542 250 400 700
140-203, Malignant neoplasms, except leukemia No. 1307 319 400 423 60 51 54

208-209 % 398 37.2 374 421 451 490 478
Malignant neoplasm of:
150 esophagus No. 50 11 20 11 5 2 1
% 45.0 40.7 455 440 714 667 200
151 stomach No. 438 120 145 133 13 13 14
% 353 353 334 370 342 419 350
153 large intestine No. 43 9 10 15 3 5 1
% 35.0 333 250 395 500 B33 16.7
154 rectum No. 44 14 11 17 - 1 1
% 364: 389 ‘324 386 - 33.3 100.0
155 liver & intrahepatic bile duct No. 9 - 3 6 - - -
% 450 - 429 66.7 - - E
157 pancreas No. 55 10 21 18 2 3 1
i % 48.7 45.5 46.7 50.0 66.7 1000 25.0
162 trachea, bronchus, & lung No. 186 39 49 66 9 9 14
% 477 398 450 512 60.0 409 824
174 breast No. 40 7 16 oy 4 1 3
% 526 389 593 429 66.7 100.0 100.0
180 cervix uteri No. 16 3 2 9 1 1 -
% 32.0' 1214250 " 3911 50,00 33.3 -
182 Other malignant neoplasm of uterus  No. 53 15 16 18 2 1 1
% 342 349 340 327 500 250 500
250 Diabetes mellitus No. 66 13 28 12 3 4 4
% 29.6 25.5 304 222 357 /800 57.1
430438 Cerebrovascular diseases No. 1025 207 334 377 45 28 34
% 27.6 22.0 26.0 323 288 29.2 44.7
390-429 Cardiovascular diseases No. 694 131 231 248 43 21 20
% 269 214 256 298 374 362 345
480-486 Pneumonia No. 167 34 56 56 12 5 4
% 256 182 253 301 632 238 211
490493 Bronchitis, emphysema, & asthma No. 94 27 32 27 - 5 3
% 295 32.5 27.8 27.3 - 41.7 60.0
531-533 Gastric, duodenal, & peptic ulcers No. 56 10 14 23 3 5 1
% 329 27.0 246 39.7 429 833 20.0
571 Cirrhosis of liver No. 152 38 50 46 8 6 4
% 366 369 336 393 500 400 26.7
580-584 Nephritis & nephrosis No. 62 18 25 15 4 - -
% 304 290 316 313 364 - -
780-796 Symptoms & ill-defined conditions  No. 283 75 90 95 9 8 6
% 219 WM2""268" 319 "I50 364 429
800-999 Accidents, poisonings, & violence No. 145 31 55 47 8 3 1
% 16.5 13.0° "196: 168 235 125 5.0
Remainder All other diseases & conditions No. 585 121 179 213 29 18 25
in 000-799 % 33.7 28.1 300 400 38.7 383 463

*Excludes 74 autopsied deaths with dose unknown. ZRTHOMETAEEE (.
**Number autopsied with stated death certificate underlying cause. 7= B W SEEHE OB N,
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rate for leukemia does not show a significant
variation with dose.

COMPARISONS BETWEEN CLINICAL AND
AUTOPSY DIAGNOSES

Confirmation and Detection Rates

The LSS makes use of the medical certification
of the death -certificate, completed by the
attending physician. The cause of death used in
the LSS analyses is the underlying cause, which
is defined as the disease or condition that started
the sequence of events leading to death. The
concept of underlying cause of death is that used
as the basis for official mortality statistics for
which there is an internationally accepted
procedure.®

The pathologist, when completing the autopsy
protocol, designates a principal disease which can
be treated in analysis as the equivalent to the
underlying cause of death. The problems inherent
in selecting and using a single cause for both
death certificates and the autopsy protocol
have been fully discussed in Report 3.

In comparing the death certificate cause of death,
and that stated in the autopsy protocol, the
latter diagnosis is treated as the ‘“‘true cause”.
Agreements or disagreements between the two

following terms:

ERIFELEBHERL TR L.

EEERESHT C RIS D L&

BEEZRBURR®

FadEETR, FARESERLAECSNEOIER
FRELTwS. #cEE0oEHICERAsASEHIZ
ERET, chid, HECE5 s L LEMIL
RELEREATV . BRREOMEE, EPEMIC
RBENLFEC L3 RXAFECHERKNOEME L
THHAahTWELNTHAS.

PEREE L, SUMICER A ERCT SR, AR RFE
YT Aabo e LTHbh 3 EEBERENIET S,
FELCRBWF il A USRI E v I Zo 0 sz -2
FEREMIRLMAT A2 L CMT 2HBIZow TR
BIMTIaEEshTVS. !

FCREFTORK: MBS0 ZEN T HE
EEOBNKAZ(EBEILLTHY. LE=ZHD

=¥

b= ha s

= S - - 4 . o - =1 o
sources of information can be examined in the BN L SBEO—RRUF—RE, TEDLS
D, #tFFT s LHFTES:
Principal Underlying cause of death s
Autopsy Diagnosis Disease X Other than disease X
Disease X a Confirmed b False negative atb
Other than disease X ¢ False positive d Absence of disease ctd
X confirmed
Total atc b+d atbtctd

Four possible outcomes are specified, two
agreements (a & d) and two disagreements
(b & c). The percentage of cases in which the
underlying cause is confirmed by autopsy is
called a confirmation rate, defined as 100a/(a+c).
The complement of the confirmation rate,
100¢/(a+c) is the false positive rate. Similarly,
the rate of correspondence between the under-
lying cause of death and principal autopsy
diagnosis is 100a/(a+b), termed the detection
rate. Its complement, 100b/(at+b) is the false
negative rate.
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In the LSS, the underlying cause stated on the
death certificate is the only means of analysis
for the total population. Its accuracy is
therefore, a matter of some concern. This is
measured by the confirmation rate which
describes the proportion of deaths from a
specified cause on the death certificate which
agree with autopsy findings. The detection rate
measures how often the cause specified at
autopsy is also found on the death certificate.
It provides a measure of another aspect of the
accuracy of the physician’s diagnosis, but cannot
be wused directly to adjust underlying cause
findings.

The underlying causes of death shown in Table
13 are associated with a wide range of confir-
mation rates, illustrating the clinician’s problems
in determining the cause of death. He is
frequently faced with a situation where there is
little information available to him about the
medical history of the deceased, whereas the
pathologist at autopsy is usually able to find
some kind of pathology. In addition to the
difference in information available, a further
constraint is placed on the comparisbﬁ of the
clinician’s diagnosis on the death certificate with
the pathologist’s autopsy diagnosis in that the
International Classification of Disease (ICD)
does not always suit the pathologist’s needs.
The pathologist often cannot find autopsy
evidence for symptomatic disease, psychoses,
acute and ill-defined conditions, etc., and cannot
find diagnostic codes for some of his specific
diagnoses including those which are not likely to
be recognized by clinicians.

A summary of the rates shown in Table 13 is
presented in the following table in which the
causes of death have been regrouped according
to the level of confirmation and detection rates:
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HaEROME, FECLET IR s b FIER Y,
LEFEBITALODOE—DHETH L. Ldo
T, +OEMEAFTREMBE L 5. Zhit, EC
BREOBEFRRAFBEA RO R 2T 2%,
TabbBBER - TROLNS. BRAER, HKE
THshIcEnAEEAECBINECREREATY
ZEL62FTLOTHS. 2hi3, BREOBKO
EEEtn—@mesHE T2 RME 34, ThiER
BREMBICEMNT A LRTEZL.

ZPBERLAEREOEBERIZOBE L, A
FRETIABOEKEOMMBEHRS HIZL TV 3.
EREFECESOESMECHMLTIELALEREZE
shiwviuwiEECHTM TSI LELUELIESS
#, SEBEIFHBRETILE, fuTwsiEOEE
FRRETHILHFTES. AFWHRHFRLIELD
T4, ERERSFE(ICD) ¥HEBEEOLEIILT
L—ELZwZEd, FECBIFRS-H 1 3BKE
DLW L BRI AMBREOBITE DRELC
HEIEMiTws. HHESBKRTERIESESR, BF
£E, Qs U BN A R 2 IKE S O & B
TEAWLIEIRELHATLET, T, BEELK
FoTREENDEOLZ VKR & THRE
EREOBHOALORE I - FARYESZ W
ZELHB.

FI3IZR L - HERR S & RO IZ6E - TIEH T &
Bk L, RKEOLIIZE DL

Group ot
all deaths

1. Confirmation and detection rates both more than 40% 32

2. Confirmation and detection rates both 40% or less 44

3. Confirmation rate 40% or less, but detection rate more than 40% 12

4. Confirmation rate more than 40%, but detection rate 40% or less 5

The remainder, all other diseases and conditions, has been omitted.
HBCRLALOUAOBEMR KB F~TEEL .

The first group contains only three causes other
than malignancies; accidents, tuberculosis, and
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TABLE 13 AUTOPSIED LSS DEATHS BY CAUSE ACCORDING TO DEATH CERTIFICATES AND
ACCORDING TO AUTOPSY REPORTS, AND RATES OF CONFIRMATION AND DETECTION, 1961-75

#13 BaGAKEH- B IRCBHERUHRLED

FERI ISR B, G TCICEESER L REE, 1961754
Death Confir- Detec-
ICD c 2 doath certifi- Autop.:}; A0 mation tion
(8th Rev.) SRSCISONS catet, SEROTUL RS o ate rate
Total All causes 4920 4920 a4 it S
010-019 Tuberculosis 176 226 110 62.5 48.7
090-097 Syphilis 11 18 3 27.3 16.7
000-009,
020-089, Other infective & parasitic diseases 62 22 6 9.7 27.3
098-136
Malignant neoplasm of:

140-149 buccal cavity & pharynx 19 17 13 68.4 76.5
150 esophagus 50 53 36 72.0 67.9
151 stomach 444 495 374 84.2 75.6
153 large intestine 43 54 28 65.1 51.9
154 rectum 45 46 32 71.1 69.6
155-156 liver, gallbladder, & bile ducts 42 169 26 61.9 15.4
157 pancreas 56 81 36 64.3 444
162 trachea, bronchus, lung 192 172 117 60.9 68.0
12(3)-161 : other respiratory organs 31 125 221 710 17.6
174 breast 40 49 38 95.0 77.6
180-182 uterus s 70 83 57 814 68.7

180 cervix uteri 16 64 14 87.5 21.9

181-182 chorionepithelioma & other neoplasm of uterus 54 19 12 222 63.2
183-184 other female genital organs 16 34 7 438 20.6
185 prostate 13 24 ) 38.5 20.8
188-189 urinary organs 38 60 30 78.9 50.0
:;g::;g’ other & unspecified sites 23 52 12 52.2 23.1
200-203 Malignant lymphomas 40 56 31 71.5 554
204-207 Leukemias 42 40 36 85.7 90.0
:G;T‘;n:;; All other malignant neoplasms 166 29 8 4.8 27.6
210-239 Benign neoplasms & neoplasms of unspecified nature 65 21 3 4.6 14.3
250 Diabetes mellitus 67 38 22 32.8 57.9
280-289 Diseases of blood & blood-forming organs 30 14 12 40.0 85.7
390-398 Rheumatic fever & rheumatic heart disease 37 76 17 459 224
400404 Hypertensive disease 188 318 43 229 13.5
410414 Ischemic heart disease 265 199 67 25.3 33.7
420429 Other forms of heart disease 212 126 30 14.2 23.8
430 Subarachnoid hemorrhage 38 71 18 47.4 25.4
431 Cerebral hemorrhage 473 158 85 18.0 53.8
o Thromboembolic diseases 230 345 ss 239 159
:gz:g;' Other cerebrovascular disease 295 54 12 41 222
440447 Diseases of arteries 31 361 9 29.0 25
480486 Pneumonia 170 180 31 18.2 17.2
490493 Bronchitis, emphysema, & asthma 97 108 33 34.0 30.6
531-533 Gastric, duodenal, & peptic ulcer 58 61 24 414 39.3
:23'553' Intestinal obstruction & hernia 23 15 s 217 333
.. . Category not applicable ##&& Ll
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Death Confir- Detec-
5 Cause of death certifi- Autopsy' " Agres- mation tion

(8th Rev.) te* report**  ment it b
571 Cirrhosis of liver 153 149 80 52.3 53.7
580-584 Nephritis & nephrosis 62 29 11 17.7 37.9
780-789 Symptoms referable to systems or organs 60 8 1 1.7 12.5
794 Senility 220 5 2 0.9 40.0
Toeaoe.  lidefined discases 8 31 : - :
800-999 Accidents, poisonings, & violence 147 151 111 75.5 73.5
Remainder . other diseases & conditions 372 497 136 366 274
in 000-799 * X

*Number with this underlying cause of death, who were autopsied. —oEHETHEL 2 4 8.

**Number of autopsies with this principal autopsy diagnosis.

cirrhosis of liver. The second group, the largest
numerically, is dominated by cerebrovascular and
cardiovascular diseases, symptoms, and senility.
Symptoms, senility, and ill-defined diseases are
causes recorded frequently on death certificates,
but do not enter into autopsy reports. Only three
cause-groups make up the class of diseases with
low confirmation rates and high detection rates.
Two of these are essentially clinical-diagnoses
(diabetes mellitus and diseases of blood and
blood-forming organs). The third, cerebral
hemorrhage, is the most frequent cause of death
shown in Table 13, in part because of special
ICD rules for selecting this cause as the underlying
cause, even when it was reported as the immediate
cause, with another underlying cause. This
practice was not followed by the pathologists.

The fourth group with relatively high confir-
mation rates but low detection rates includes
only 5% of autopsied deaths. Several malignant
sites for which clinical diagnosis is difficult,
such as liver, gallbladder, and bile ducts, fall
into this group.

The four groups of confirmation and detection
rates by cause of death are shown below:

ZOLESECHREZ TN,

EUNBZENIRALGITHS. BFOETERS
KzuE2#o0BEREC, BOTEE, LBF
BE, BEMBERUEETHS. R EERCEZH
THELEFRI(ECEHF & IR A IRAT
s34, HIBERKRCIEBL 2. WRAEHIE(,
EREHFSOUREIBORERIMMAEITSHS. 20
36 2HBIT AR RSN (WRAEFCmERT
EMBOFER)THS. IFHOMYEMIIRIZTE
LEVWRETH A, TOMHO—2IC13, BElm
FEEEETHER s hTuiBaIcs,
ICD o BB X DR M AT RIERE & L TEITHh
FEVIEEF BT NS, HEERZ OWE ZE-

TWwity,

MEARHE AT g ¢, AL EVWBAHIIET S
HOHERHIE D %2 & 4o, PR, AR O 4 &
) BB 22 BT 0 e Lovs SR o0 SRR AT Z DT I A S

APOERERFREALERED L HDIERBIC
FEe L 2.

- Confirmation Detection
Cause of death and ICD number (8th revision) Rate Rate
1. Confirmation & detection rates both more than 40%
HEEFRURREHRAOBLE
Malignant neoplasm of breast (174)
AR EW . i i s e e waees 95.0 77.6
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oy Confirmation Detection

Cause of death and ICD number (8th revision) Rate Rate
Leukemias (204-207)
ERELIRE . T00 c cBhe o LR L B s i b 85.7 90.0
Malignant neoplasm of stomach (151)
WOMIEIEN o i invn i e &5 e bl 84.2 75.6
Malignant neoplasm of uterus (180-182)
FTROEBEREW . L0 Bloanies snosnimes 814 68.7
Malignant neoplasm of urinary organs (188-189)
BERSOEEREW ... ... i o saaed g 78.9 50.0
Malignant lymphomas (200-203)
e R T1.8 554
Accidents, poisonings, & violence (800-999)
FEORME, PERUCHHERE ... ... ......... Ty 73.5
Malignant neoplasm of esophagus (150)
RAOBEN EM 5 o om 05 sv0s 58 o0 cim v iospetarsis 72.0 67.9
Malignant neoplasm of rectum (154)
AMoESEmES . ... .. .... e SR 25 v 71.1 69.6
Malignant neoplasm of buccal cavity & pharynx (140-149)
OERUEMOBIERED . ... ... ... ... .. 68.4 76.5
Malignant neoplasm of large intestine (153)
SERBOIEIEINEERN, o ove e ez e e T e R BT 65.1 51.9
Malignant neoplasm of pancreas (157)
BRI | . o vaniem m e s el o 64.3 444
Tuberculosis (010-019)
5 WK G St N R i 9 S R e 62.5 48.7
Malignant neoplasm of trachea, bronchus, & lung (162)
AW, AREXRUNOBMETRES ... ... ... ... 60.9 68.0
Cirrhosis of liver (571)
. TR e A R o A N 52.3 53.9
2. Confirmation & detection rates both 40% or less

FRERER B U R R &40 %LLIT

Malignant neoplasm of prostate (185)
MAMOIBUERED . .h vovvven o s i ws s o 38.5 20.8
Bronchitis, emphysema, & asthma (490-493)
REEE, MAKARUEE ................... 34.0 30.6
Diseases of arteries (440-447)
EROBR . oiovnis v waiies PPN R atonacsidierhe 29.0 Z5
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= Confirmation Detection
Cause of death and ICD number (8th revision) Rate Rate
Syphilis (090-097)
e | O e st LS S e 273 16.7
Ischemic heart disease (410-414)
MBI oo G A e e s e R 25.3 33.7
Thrombo-embolic diseases (433, 434, 437)
BBEERLE oo i B e AT e S 23.9 159
Hypertensive disease (400-404)
BEEETENRS. (v i PO sus et G e 229 13.5
Intestinal obstruction & hernia (550-553, 560)
A e i A | SR T (T A R e 217 333
Pneumonia (480-486)
s S S e N T T S U o 18.2 1.2
Nephritis & nephrosis (580-584)
BB A I cels e Saralem e Bd VLIS 55 17.7 37.9
Other forms of heart disease (420-429)
FOMPEIED, - il aa Salisi bt ok B s i 2o 14.2 23.8
Other infective & parasitic diseases (000-009, 020-089,098-136)
TOBOERERRUTERA ... ... cieiinens 9.7 27.3
All other malignant neoplasms (remainder in 140-207)
ZOMIXTOERFREH(HM0—207T0%Y) .. ....... 48 27.6
Benign neoplasms & neoplasms of unspecified nature (210-239)
REREMRCERTHOFE®D .. ... .. v v vvn.. 4.6 143
Other cerebrovascular disease (432, 435, 436, 438)
ZOMORMIEICE * 225 T SN T et o e 4.1 222
Symptoms referable to systems or organs (780-789)
% M G B S B R o o I e e e et 1.7 12.5
Senility (794)
2B W s e e Vilh AN BT SR S s 0.9 40.0
3. Confirmation rate 40% or less but detection rate more than 40%
WIEELHBLT, RERF0%LE
Diseases of blood & blood-forming organs (280-289)
5 FEeE k-1 R ——— - ] 40.0 85.7
Diabetes mellitus (250)
R s B RO, SRR . DOk e 32.8 579
Cerebral hemorrhage (431)
BRI e el s i o BT B g B s Tt d 18.0 53.8
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=z Confirmation Detection

Cause of death and ICD number (8th revision) Rate Rate

4. Confirmation rate more thin 40% but detection rate 40% or less
BEEO%LIL, REEWO%EA

Malignant neoplasm of other respiratory organs (160-161, 163)
tDHROFBSROEBRREW . ... ... ..., 71.0 17.6
Malignant neoplasm of liver, gallbladder, & bile ducts (155-156)
P, BEBEUCEEOEENRED ... ... . ........ 61.9 154
Malignant neoplasm of other & unspecified sites
(170-173, 190-195)
TOMBUSGTHOBERES . ... ... ........ 52.2 23.1
Subarachnoid hemorrhage (430)
SRS oo e vl aans e g PO e 47.4 254
Rheumatic fever & rheumatic heart disease (390-398) !
VO FRET) v FHELBE ... 45.9 22.4
Malignant neoplasm of other female genital organs (183-184)
tohocEESoEETEH ... ... ... 43.8 20.6
Gastric, duodenal & peptic ulcer (531-533)
B tERECHEERE ...+7. .. ..., 414 393

As noted above, high confirmation rates are
generally obtained for malignant neoplasms as
the underlying cause of death. The highest rate
(95%) was recorded for breast cancer (ICD 174).
Confirmation rates for the death certificate
diagnoses of leukemia, cancer of the stomach,
and cervix uteri also ranked high (all over 80%).
On the other hand, the confirmation rate for
chorionepithelioma and other malignant neo-
plasms of the uterus (ICD 181, 182) is low, most
likely the result of a lack of specificity of
diagnostic information on death -certificates.
When cancer of the uterus (ICD 180-182) is
considered as a whole, the confirmation rate is
again high (Table 13).

Sites of malignant neoplasms with confirmation
rates between 60% and 80% (urinary organs,
lymphomas, esophagus, rectum, buccal cavity,
pancreas, large intestine, lung, other respiratory
organs, and liver) have detection rates over 40%
except for other respiratory organs and liver,
where the detection rates are 18% and 15%
respectively. Clinical diagnosis for the sites with
low detection rates is considerably more difficult
than for cancer of the breast or leukemia.

232

LEEDLEEN, — BLEREFABEEEOBELC
EZEHFB. Bt 5% (9%)123% (ICD174)
Thol. ECEEOZF /Ol HE, RU
FEHSSOBEOEREL G, A (3FERL L
0% L) thicKL, #ELHBERUZTOMD
FoE o BEH A (ICD 181, 182 ) O FEAH H 1 L.
ZHIRES (FECRIT B 0RO BN RML T
WhFERTHA . Lo L, FEm(ICD 180-182 )

EEHI L, MURREL &5 (£13).

FEREH60% > 5 80% ) BYEH E MO BB (6 IF 5,
Yoo, fUll, #AB, O, BR. KB, 0,
el G, RUFR)E, Z0OMorrls: Rk TR
NRREFEZNThBRRUCB%THI05%KBVT,
WHUEODRREELFT. ERFOBEVWEITOERE
ZHEIABCAMBOZIHEINE»ZIRBLY. 20
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Malignant neoplasms of other female genital
organs and malignant neoplasm of prostate
also fall into the group with low detection rates,
but for these sites confirmation rates are low,
39% and 44% respectively.

The distribution by site for the malignant
neoplasms as reported on the death certificate
and in the autopsy report is shown in Table 14.
In some cases, the cause of death was assigned to
malignancies on both reports, with differences
in site. The principal reason for disagreement
seemed to be mistaking a peripheral organ of
cancer for the primary site. But a number of
deaths assigned to malignancies in one report
were not so classified in the other. The total
number of malignancies assigned on the basis of
autopsy was 20% higher than the number based
on the underlying cause.

There was far less agreement between clinician
and pathologist for the cerebrovascular and
cardiovascular diseases than for neoplasms. The
ICD classification for these diseases is a mixture
of clinical and pathological diagnoses. It also
includes nonspecific diagnoses, since the ICD
must provide a classification for every stafement
returned on the death certificate. Such a classifi-
cation imposes constraints on the pathologist,
but in all comparisons the ICD coded diagnoses
were used for both reports. The distribution of
death certificate reports of cerebral hemorrhage,
and other cerebrovascular and cardiovascular
diagnoses according to the autopsy report is
shown in Table 15. The total deaths attributed
to these diseases as a whole are almost the same
from death certificates or from autopsy reports,
but the numbers falling along the diagonal of
the table are generally low. None of these
causes was found in the group with high confir-
mation and detection rates; and many appeared
in the group with confirmation and detection
rates both 40% or less.

Comparisons by City, Sex, and AHS Participation
Variations in confirmation and detection rates
depended almost entirely on the cause of death
(Table 13). When selected causes of death were
examined according to other variables, there
were no consistent differences. By city, and by
sex the rates for Hiroshima and Nagasaki showed
no general patterns (Table 16). Except for
leukemia and other malignancies, where confir-
mation rates were consistently high, there seemed

to be some decline in rates with increasing age.
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TABLE 15 AUTOPSIED LSS DEATHS FROM CEREBROVASCULAR AND CARDIOVASCULAR DISEASE, ACCORDING TO
AUTOPSY REPORTS BY CAUSE ACCORDING TO DEATH CERTIFICATES, 1961-75

15 HUEAC SR IO o R I AT P B SO A R kARG EREEFECE O S

PR Be T S Re o JERI B, 1961 — 754

Autopsy report*

Death certificate underlying cause** (ICD 8th Rev.)

432
ICD 433 435 390-  400- 410- 420- 441- 448- Remainder
(8th Rev.) Cause of death Total 430 431 434 436 398 404 414 429 440 447 458 in 000-999
437 438
Total All causes 4920 38 473 230 295 37 188 265 212 23 8 8 3143
430 Subarachnoid hemorrhage 71 _18 31 2 5 - 7 3 1 - - = 9
431 Cerebral hemorrhage 158 12 9 25 - 2 2 R - - - 19
13;;.’434’ Thrombo-embolic diseases 344 2 " 97 [Bss  es 1 T 23 - g 1" BE |8 : 7
‘:ig:‘:g' Other cerebrovascular disease 54 . 12 10 |12 - 1 2 w o ) A 1 16
Rheumatic fever & rheumatic

390-398 =

39 heartidiseass 76 2 2 2 23
400404 Hypertensive disease 318 2 97 21 36 87
410414 Ischemic heart disease 199 - 18 12 18 48
420429 Other forms of heart disease 126 - 12 6 6 37
440 Arteriosclerosis 313 1 56 39 32 114
441-447 Other arterial disease 48 - 8 1 2 16
448-458 Other circulatory disease 16 - 3 1 - 11
Remainder All diseases other than
in 000999 cerebro-cardiovascular disease U7 3 <a i 89 2686

*Number of autopsies with this principal autopsy diagnosis.
**Number with this underlying cause of death, who were autopsied.

SOLEMERKICLIMGN
CORFEETHEE 2 AN
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TABLE 16 NUMBER OF AUTOPSIED LSS DEATHS CLASSIFIED BY CAUSE OF DEATH ACCORDING

TO DEATH CERTIFICATE & AUTOPSY REPORT WITH CONFIRMATION AND DETECTION RATES,
CITY, AND SEX, 1961-75

%16 RSHFERACHY IHRE; RC2HERUHRIERIHOTEE, EER

RURRERE I8, RUKN, 1961—75%F

Death certificate® Autopsy report**
ICD g : g1 iy :
(8th Rev.) Cause of death Hiroshima Nagasaki Hiroshima Nagasaki
Male Female Male Female Male Female Male Female
Total All causes 1927 1930 597 466 1927 1930 597 466
010-019 Tuberculosis 82 38 33 23 95 63 34 34
090-097 Syphilis 4 2 1 4 6 1 8 3
000-009,
020-089, Other infective & parasitic diseases 26 23 6 7 6 8 4 4
098-136
Malignant neoplasm of’:
150 esophagus 36 7! 7 - 38 8 6 1
151 stomach 211 148 52 33 234 175 54 32
153 large intestine 17 15 7 4 20 24 8 2
154 rectum 12 19 6 8 17 14 7 8
155-156 liver, gallbladder, & bile ducts 9 18 9 6 62 53 31 23
157 pancreas 28 19 3 6 40 27 10 4
162 trachea, bronchus, & lung 84 62 34 12 84 45 32 11
174 breast s 1 28 - 11 - 36 - 13
180 cervix - 12 - 4 - 56 - 8
181-182 E;ﬁnepnhehoma & other neoplasm of . 50 - 4 g 14 d 5
200-203 Malignant lymphomas 16 10 6 8 19 18 12 7
204-207 Leukemias 13 13 7 9 11 12 6 11
Remainder >
in 140-209 All other malignant neoplasms 114 108 50 34 138 123 51 29
210-239 ::;'u'f:' scophsmis & metphamwicfmupes. selas | 97 @ CIIEADEL 3
250 Diabetes mellitus 22 34 7 4 13 17 2 6
280-289 Diseases of blood & blood forming organs 6 16 4 4 2 6 3 3
390-398 Rheumatic fever & rheumatic heart disease 7 23 5 2 20 45 4 7
400404 Hypertensive disease 67 74 23 24 106 129 45 38
410414 Ischemic heart disease 103 110 27 25 94 73 16 16
420-429 Other forms of heart disease 69 102 17 24 44 48 19 15
430 Subarachnoid hemorrhage 10 21 5 2 18 41 4 8
431 Cerebral hemorrhage 190 183 61 39 63 59 23 13
::g 434, Thrombo-embolic disease 101 90 21 18 135 169 20 20
:gz'ﬁg' Other cerebrovascular disease 114 124 37 20 7 17 19 11
440447 Diseases of arteries 7 16 5 3 147 155 31 28
480486 Pneumonia 54 83 21 12 64 73 28 15
490493 Bronchitis, emphysema, & asthma 54 29 8 6 59 38 5 6
531-533 Gastric, duodenal, & peptic ulcer 26 21 8 3 28 20 9 4
g';'g' 553, [utestinal obstruction & hernia 7 13 1 2 1 6 1 1
571 Cirrhosis of liver 79 37 25 12 71 43 23 12
580-584 Nephritis & nephrosis 23 29 - 6 10 12 3 B
*Number with this underlying cause of death, who were autopsied. - HEETHE:22 T~ %
**Number of autopsies with this principal diagnosis. - T E28 - & 2 sl 8
—
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TABLE 16 CONTINUED #16 d#i &

Death certificate* Autopsy report**

ICD § F 2 : T

(8th Rev.) Cause of death Hiroshima Nagasaki Hiroshima Nagasaki
Male Female Male Female Male Female Male Female
780-789 Symptoms referable to systems or organs 23 19 10 8 4 3 - 1
794 Senility 73 114 12 21 1 4 - -
790-793, .
795-796 Tli-defined diseases 2 3 3 - 13 13 4 1
800-999 Accidents, poisonings, & violence 70 49 18 10 73 52 20 6
Remainder . iher diseases & conditions 142 145 45 40 177 219 51 51
in 000-799
Confirmation rate Detection rate

iICD 7 . 5 : . :

(8th Rev.) Cause of death Hiroshima Nagasaki Hiroshima  Nagasaki
Male Female Male Female Male Female Male Female
010019  Tuberculosis 646 579 576 696 558 349 559 471
090-097  Syphilis 25.0 - 100.0 250 16.7 - 125 333
000-009,
020089, Other infective & parasitic diseases T 8.7 - 286 333 250 - -
098-136
Malignant neoplasm of:
150 esophagus .- 750 . .57.1,,, 7114 - 71.1 500 833 -
151 stomach 829 865 865 788 748 731 833 8l3
153 large intestine 647 600 857 500 550 375 75.0 100.0
154 rectum 91.7 474 83.3 875 647 643 714 875
155-156 liver, gallbladder, & bile ducts 33398 7E-as et S0 48 264 194 13.0
157 pancreas 64.3 684 1000 333 450 48.1 30.0 50.0
162 trachea, bronchus, & lung 63.1 .~516 706 667 631 7.1 750 727
174 breast - 9%.4 - 100.0 =14475.0 - B4s
180 cervix uteri - 917 ~ 750 - 196 - 378
181-182 Chorionepithelioma, & other neoplasm . 18.0 . 150 . 643 - 60.0
of uterus

200-203  Malignant lymphomas 75.0 80.0 833 750 632 444 417 B85.7
204-207  Leukemias 846 769 B85.7 100.0 100.0 83.3 100.0 81.8
Remainder :
in 140-209 All other malignant neoplasms 474 454 440 47.1 39.1 398 43,1 552
210-239 E:::f: neoplasms, & neoplasms of unspec. i 13.0 L e . 273 ¥ f
250 Diabetes mellitus 318 324 143 750 538 64.7 500 S50.0

280-289  Diseases of blood, & blood forming organs 16.7 31.3 75.0 75.0 50.0 83.3 100.0 100.0
390-398 Rheumatic fever, & rheumatic heart disease 57.1 52.2  20.0 200 26.7 25.0

400-404  Hypertensive disease 164 203 435 292 104 116 22.2 184
410414  Ischemic heart disease 29.1 227 259 200 319 342 438 313
420-429  Other forms of heart disease 130 127 176 208 205 271 158 333
430 Subarachnoid hemorrhage 300 524 40.0 100.0 16.7 268 50.0 25.0
431 Cerebral hemorrhage 184 153 21.3 23.1 556 475 565 69.2
:g;"‘“’ Thrombo-embolic disease 357 267 143 111 193 142 150 100
432,435, ;
436,438 Other cerebrovascular disease 0.9 40 16.2 - awld3 2204 . 1316 -
440447  Diseases of arteries 286 125 80.0 333 14 31329 3.6
480486 Pneumonia 130 169 333 250 109 192 1250 200
—_—

27



RERF TR 18-78

TABLE 16 CONTINUED #16 %

Confirmation rate Detection rate
ICD — . : r
(8th Rev.) Cause of death Hiroshima Nagasaki Hiroshima  Nagasaki
Male Female Male Female Male Female Male Female
490493  Bronchitis, emphysema & asthma 389 31.0 25.0 16.7 356 23.7 400 167
531-533  Gastric, duodenal, & peptic ulcer 500 238 75.0 - 464 250 66.7 -
32095%  Intestinal obstruction, & hernia 286 154 1000 - 286 333 1000 -
571 Cirrhosis of liver 494 568 520 583 549 488 56.5 583
580-584  Nephritis & nephrosis 87 207 25.0 333 200 500 333 500
780-789  Symptoms referable to systems or organs - 53 - - == 1333 B -
794 Senility - 1.8 - - - 500 B -
790-793, -
795-796 Ill-defined diseases - - - - - - - -
800999  Accidents, poisonings, & violence 843 63.3 833 600 808 596 75.0 1000

(Table 17). Such a trend was also apparent for
detection rates. Here the malignancies were no
longer the exception - the detection rates even
though they are high, drop for ages 70 or over.
There were also some inconsistent differences
in confirmation and detection rates between
deaths in hospital and deaths at home, but these
did not support a general conclusion tiat the
quality of death certification was influenced by
place of death (Table 18). However, causes for
which confirmation rates were low such as
symptoms and ill-defined conditions (ICD 780-
796) frequently appeared on death certificates
when the death occurred at home, but infre-
quently for deaths in hospital.

Participation in the AHS examination program
may influence the attending physician’s knowl-
edge of the patient’s problems. For persons
whose death certificates indicated that tuber-
culosis, diabetes mellitus, or bronchitis, emphy-
sema, and asthma was the cause of death, confir-
mation and detection rates were higher among the
AHS/examined population (Table 19). For other
causes of death, there seemed to be no consistent
difference in rates for persons in the AHS
program and those who were not.

With two exceptions (diabetes mellitus, and
gastric, duodenal, and peptic ulcers) the causes
of death in Table 20 did not indicate any
relationship between confirmation and detection
rates and radiation dose. These causes seemed to
show an improvement in both rates with
increasing T65 dose but the observations were
based on very low frequencies.
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TABLE 17 AUTOPSIED LSS DEATHS BY CAUSE OF DEATH ACCORDING TO DEATH CERTIFICATE &
AUTOPSY REPORT, WITH CONFIRMATION & DETECTION RATES, AND AGE, 1961-75

#17 RGMEEME BT 8B TR R OB ICER I O

FEIA, WEAEE B U HE,

i OF 12 HR0

1961 — 75 4F

Age at death in years

ICD
(8th Rev.) Cause of death
- <50 5059 60-69 70+ <50 50-59 60-69 70+
Death certificate* Autopsy report**
Total All causes 451 475 1238 2756 451 475 1238 2756
010-019 Tuberculosis 34 25 520 88 4k 26 68 87
204-207 Leukemia 21 5 9 V| 18 5 10 7
;;g:%gg Malignant neoplasms, except leukemia 124 176 451 578 140 194 496 769
250 Diabetes mellitus 6 8 16 37 5 6 10 17
430438 Cerebrovascular diseases 31 69 264 672 27 47 139 414
390429 Cardiovascular diseases 40 49 124 489 30 57 164 468
480486 Pneumonia 10 5 35 120 10 6 32 132
490493 Bronchitis, emphysema, & asthma 6 7 18 66 5 7 15 81
531-533 Gastric, duodenal, & peptic ulcers 1 2 20 35 2 3 19 37
571 Cirrhosis of liver 21 29 52 51 33 <131 44 41
580-584 Nephritis & nephrosis 9 7 14 32 10 5 T 7
780-796 Symptoms & ill-defined conditions 12 9 25 242 5 6 9 24
800-999 Accidents, poisonings, & violence 42 22 31 52 44 20 30 57
Remainder z =20
in 000-799 All other diseases & conditions 94 62 127 310 77 62 195 615
e Confirmation rate Detection rates
Total All causes
010-019 Tuberculosis 97.1 64.0 67.3 40.0 733 615 515 299
204-207 Leukemia 81.0 B80.0 100.0 B85.7 944 800 90.0 857
;gg:;g;' Malignant neoplasms, except leukemia ~ 93.5 943 920 927 829 856 837 69.7
250 Diabetes mellitus 667 315 37.5.243,.800.50.0,. 600 529
430438 Cerebrovascular diseases 71.0 522 394 38.8 815 76.6 74.8 63.0
390429 Cardiovascular diseases 425 571 419 314 567,491 317 3%9:1
480486 Pneumonia 600  20.0...1229 13:3,.60.0 167, 250 121
490493 Bronchitis, emphysema & asthma 50.0 8s5.7 333 27.3 60.0 857 400 222
531-533 Gastric, duodenal, & peptic ulcers 100.0 50.0 50.0 343 50.0 333 526 324
571 Cirrhosis of liver 714 65.5 50.0 39.2 454 61.3 59.1 488
580-584 Nephritis & nephrosis 66.7 28.6 214 - 60.0 40.0 429 -
780-796 Symptoms & ill-defined conditions 8.3 - 8.0 2.5 200 mei22e2  25:0
800-999 Accidents, poisonings, & violence 97.6 727 80.6 55.8 932 B0.D 833 509
Remainder 5 i
in 000-799 All other diseases & conditions

*Number with this underlying cause of death on death certificate, who were autopsied. = @ oA T #i i & 2 (3 2= $1
**Number of autopsies with this principal autopsy diagnosis. =@ E%&|RiSHr I & 23 S8

Comparisons for Three Time Periods

Changes over time in the quality of cause of
death certification or of selection practices
among pathologists could seriously influence
confirmation and detection rates. Figures shown
separately for each S5-year period, 1961-65,
1966-70, 1971-75 reflected both increases and
declines in the rates during these 15 years (Table
21). Confirmation rates increased for cerebro-
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TABLE 18 AUTOPSIED LSS DEATHS BY CAUSE OF DEATH ACCORDING TO DEATH CERTIFICATES &
AUTOPSY REPORTS, WITH CONFIRMATION & DETECTION RATES, AND PLACE OF DEATH, 1961-75
#18 FGMEMHIcH0 2 HEY; RCBHF &R CHIRIEZHD
FEE, FERERURREE, RCICIECHATN, 1961—75F

IcD Place of Death
(8th Rev.) Cause of death
Hospital Clinic Home Hospital Clinic Home
Death certificate* Autopsy report**
Total All causes 2487 178 2255 2487 178 2255
010-019 Tuberculosis 123 3 50 121 6 99
204-207 Leukemia 35 4 3 32 5 3
;ngg;‘ Malignant neoplasms, except leukemia 970 50 309 1103 50 446
250 Diabetes mellitus 36 2 29 22 i 16
430438 Cerebrovascular diseases 319 40 677 251 31 345
390429 Cardiovascular diseases 295 19 388 224 20 475
480486 Pneumonia 67 8 95 52 6 122
490-493 Bronchitis, emphysema, & asthma 36 2 59 42 2 64
531-533 Gastric, duodenal, & peptic ulcers 35 1 22 37 4 20
571 Cirrhosis of liver 106 6 41 103 7 39
580-584 Nephritis & nephrosis 31 1 30 22 1 6
780-796 Symptoms & ill-defined conditions 19 2 267 17 - 27
800-999 Accidents, poisonings, & violence 76 9 62 15 9 67
Remainder ., irer diseases & conditions 339 31 ., 223, ...386 37 " 526
in 000-799 .-
Confirmation rate Detection rate

010-019 Tuberculosis 63.4 66.7 60.0 64.5 333 30.3
204-207 Leukemia 829 100.0 100.0 90.6 80.0 100.0
;;gjigg' Malignant ncoplasms, except leukemia 927 900 935 815 900  64.8
250 Diabetes mellitus 389 - 27.6 63.6 - 50.0
430438 Cerebrovascular diseases 489 62.5 35.7 62.2 80.6 70.1
390429 Cardiovascular diseases 39.7 42.1 399 52.2 40.0 32.6
480486 Pneumonia 11.9 37.5 21.1 154 50.0 16.4
490493 Bronchitis, emphysema, & asthma 41.7 50.0 28.8 35.7 50.0 26.6
531-533 Gastric, duodenal, & peptic ulcers 48.6 - 31.8 45.9 - 35.0
571 Cirrhosis of liver 58.5 66.7 34.1 60.2 571 359
580-584 Nephritis & nephrosis 355 - - 50.0 . -
780-796 Symptoms & ill-defined conditions 10.5 - 2.6 11.8 - 259
800-999 Accidents, poisonings, & violence 75.0 66.7 77.4 76.0 66.7 71.6

*Number with this underlying cause of death, who were autopsied. = o liE[R © &I % % 1+ 12 8
**Number of autopsies with this principal diagnosis. =@ & 821 L 5 il fi &

vascular disease (ICD 430-438), and dropped
for diabetes mellitus (ICD 250), pneumonia (ICD
480-486) and violent deaths (ICD 800-999).
Detection rates also declined for tuberculosis,
cerebrovascular disease, and pneumonia, as well
as for accidents and other violent deaths. The
RERF autopsy program has attempted to
maintain consistent practices in the selection of
a principal diagnosis. The selection of the
underlying cause of death may have been
influenced by the introduction of the ICD 8th

fiid (ICD 430438 ). FEeL ~ o HEkRH (ICD250),
iifi 2 ( ICD 480-486 ), B U* 4+ 5E ( ICD 800-999 ) T
Hok. BB, BMERE, Wk, #URUEOM
OHHAICESECOBSE, BRRELTRL TV L
HEMOMBR 7o 7 7 ATREESHORRII—H
LEMT2R2& 93 T4 ICD OF 8 HEE
MOBAZI->TREROFIRI-BENFELLLE
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TABLE 19 AUTOPSIED LSS DEATHS BY CAUSE OF DEATH ACCORDING TO DEATH CERTIFICATE
AND AUTOPSY REPORT WITH CONFIRMATION AND DETECTION RATES,
AND AHS PARTICIPATION, 1961-75
%19 BHEMERENC & 5 5RE; ECBIRE R USRI OIER, MR
BURRHE, ECCHRAREANEAOSIIKETR, 1961—T54

Participation in Adult Health Study
ICD

Cause of death
(8th Rev.) Not AHS AHS/ AHS/ Not AHS AHS/ AHS/
Exam Unexam Exam Unexam
Death certificate* Autopsy report**
Total All causes 3733 1151 36 3733 1151 36
010-019 Tuberculosis 122 52 2 171 53 2
204-207 Leukemia 28 13 1 28 12 -
;gg:ggg' Malignant neoplasms, except leukemia 975 341 13 1189 394 16
250 Diabetes mellitus 42 25 - 24 14 -
430438 Cerebrovascular diseases 794 232 10 477 147 3
390429 Cardiovascular diseases 552 146 4 552 163 4
480-486 Pneumonia 144 25 1 152 28 -
490493 Bronchitis, emphysema, & asthma 73 24 - 78 30
531-533 Gastric, duodenal, & peptic ulcers 47 10 1 49 11 1
571 Cirrhosis of liver 123 30 - 108 41 -
580-584 Nephritis & nephrosis 45 17 - 18 11 -
780-796 Symptoms & ill-defined conditions 234 54 - 35 9 -
800-999 Accidents, poisonings, & violence 103 44 - 105 46 -
Remainder ] o 4
in 000-799 All other diseases & conditions. 451 138 4 747 192 10
Confirmation rate Detection rate
Total All causes
010019 Tuberculosis 61.5 67.3 - 43.9 66.0 -
204-207 Leukemia 929 76.9 - 929 83.3 -
;;g:ig; Malignant neoplasms, except leukemia 92.8 92.4 100.0 76.1 79.9 81.3
250 Diabetes mellitus 26.2 44.0 - 45.8 78.6 -
430438 Cerebrovascular diseases 40.6 42.2 30.0 67.5 66.7 100.0
390429 Cardiovascular diseases 40.6 38.4 - 40.6 34.4 -
480-486 Pneumonia 154 12.0 - 18.4 10.7 -
490-493 Bronchitis, emphysema, & asthma 30.1 45.8 - 28.2 36.7 -
531-533 Gastric, duodenal, & peptic ulcers 42.6 30.0 100.0 40.8 27.3 100.0
571 Cirrhosis of liver 52.0 53.3 - 59.3 39.0 -
580-584 Nephritis & nephrosis 17.8 17.6 - 44.4 27.3 -
780-796 Symptoms & ill-defined conditions 3.4 1.9 - 22.9 11.1 -
800-999 Accidents, poisonings, & violence 72.8 81.8 - 71.4 78.3 -
Remainder ; G
in 000-799 All other diseases & conditions

*Number with this underlying cause of death, who were autopsied. = @ BIEK T 8 & & 11 2= 8
**Number of autopsies with this principal autopsy diagnosis. = @ 12 S 31 H 2k - 5 5 {0 #

Revision, although some effort was made to L, sHLAZBIE ZhICHYT 558 [
convert all classified data to an equivalent 8th EEMOEE I - B2 22 3L I8 hiEsnr.
Revision rubric.

Autopsy Findings and Radiation Dose R R R UMM ER :
The examination of confirmation and detection MRERUERFEDRM IS RICHE KT 5 W
rates serves to measure the accuracy and EoZir kL 288, HERBKKSXROERD
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TABLE 20 AUTOPSIED LSS DEATHS BY CAUSE OF DEATH ACCORDING TO DEATH CERTIFICATE AND AUTOPSY REPORT,
WITH CONFIRMATION AND DETECTION RATES, AND RADIATION DOSE, 1961-75
F20 A MANINC &1 A BIREG FECERRT A ORI WS gL O
FEIM, 008 2 0 58 WS, ORI B L R, 1961 — 754

ICD

T6S dose in rad

Cause of death
{BthuRey.) 100- 100-
NIC <1 149 5099 2000 NIC <1 149  50-99 200+
199 199
Death certificate® Autopsy report**

Total All'causes 1075 1554 1644 236" 163 174 1075 1554 1644 236 163 174
010-019 Tuberculosis 44 51 49 9 7 11 50 74 67 13 7 10
204207  Leukemia 7 9 13 1 2 7 7 9 11 2 2 7
égg:ﬁg;* Malignant neoplasms, exceptleakemia ~ 319" ' 4007 © 423 60 151 54 383 497 1 489 76 64 66
250 Diabetes mellitus 13 28 12 5 4 4 6 10 10 5 4 2
430438 Cerebrovascular diseases 207 334 377 45 28 34 130 204 219 28 15 20
390429  Cardiovascular diseases 131 231 248 43 21 20 157 222 250 30 22 26
480486  Pneumonia 34 56 s6 12 5 4 39 62 63 5 6 2
490493  Bronchitis, emphysema, & asthma 27 32 27 . 5 3 37 30 3 4 2
531533 Gastric, duodenal, & peptic ulcers 10 14 23 3 5 i % 1 2 4 4 2
571 Cirrhosis of liver 38 50 46 8 6 4. 35 40 48 13 4 7
580-584 Nephritis & nephrosis 18 25 15 4 B - 7 11 7 2 1 1
780-796  Symptoms & ill-defined conditions 75 91 95 9 8 6 7 18 14 4 ] 1
800999  Accidents, poisonings, & violence 3l 55 47 8 3 12 57 51 8 4 3
E‘*&’g{’%“’; Al other diseases & conditions 120 178 213 29 18 25 182 302 359 3 26 25

8L-81 UL AHTH
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TABLE 21 NUMBER OF LSS DEATHS AUTOPSIED, BY CAUSE OF DEATH, CONFIRMATION AND
DETECTION RATES, AND PERIOD OF DEATH, 1961-75

#21 BB RB I 250, FEHE, W%, RORESE, $ B MM, 1961754
=p Cause of death 1961-65 1966-70 1971-75 1961-65 1966-70 1971-75
(8th Rev.) i ) 3
Death certificate*® Autopsy report**
Total All causes 2037 1860 1023 2037 1860 1023
010-019 Tuberculosis 85 75 16 103 89 34
204-207 Leukemia 17 18 7 15 17 8
140-203, . .
208-209 Malignant neoplasms, except leukemia 513 505 311 601 632 366
250 Diabetes mellitus 27 23 17 20 11 7
430438 Cerebrovascular diseases 447 390 199 145 279 203
390429 Cardiovascular diseases 233 288 181 354 236 129
480486 Pneumonia 71 59 40 79 78 23
490493 Bronchitis, emphysema, & asthma 38 37 22 42 33 33
531-533 Gastric, duodenal, & peptic ulcers 22 22 14 22 24 15
571 Cirrhosis of liver 54 63 36 68 44 37
580-584 Nephritis & nephrosis 23 23 16 11 11 7
780-796 Symptoms & ill-defined conditions 168 80 40 24 17 3
800-999 Accidents, poisonings, & violence 79 50 18 82 48 21
geon;:]:;; All other diseases & conditions 260 227 106 471 341 137
Confirmation rate Detection rate
Total All causes
010-019 Tuberculosis - 7 62.4 64.0 56.3 51.5 539 26.5
204-207 Leukemia 88.2 83.3 85.7 100.0 88.2 750
i“oﬁgg’ Malignant neoplasms, except leukemia ~ 92.2 933 929 787 745 190
250 Diabetes mellitus 51.9 21.7 17.6 70.0 45.5 429
430438 Cerebrovascular diseases 24.8 50.0 58.8 76.6 69.9 57.6
390429 Cardiovascular diseases 421 41.7 34.3 27.7 50.8 48.1
480486 Pneumonia 29.6 13.6 5.0 26.6 10.3 8.7
490493 Bronchitis, emphysema, & asthma 36.8 29.7 36.4 333 333 242
531-533 Gastric, duodenal, & peptic ulcers 50.0 27.3 50.0 50.0 25.0 46.7
571 Cirrhosis of liver 63.0 413 55.6 50.0 59.1 54.1
580-584 Nephritis & nephrosis 13.0 304 6.3 27.3 63.6 14.3
780-796 Symptoms & ill-defined conditions 3.0 3.7 2.6 20.8 17.6 333
800-999 Accidents, poisonings, & violence 87.3 60.0 66.7 84.1 62.5 571
Remainder : 4
in 000-799 All other diseases & conditions

*Number with this underlying cause of death on death certificate, who were autopsied.

FELREWT M o0 = 00 WSE IR T ) e & 2 0 7

**Number of autopsies with this principal diagnosis. =@ 1%l 12 & 5 #1 H i

consistency of medical certification reported on
the death certificate, compared with the
statement of the pathologist completing the
autopsy report. As has been previously noted,
neither the clinician’s nor the pathologist’s
reports can always be expected to be the more
accurate, Some diagnoses can be reached more
readily from clinical observations and others can
only be known through pathological examination.
The important use of diagnostic data in the
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present context is the assessment of its relation-
ship to radiation exposure,

This relationship has been examined in great
detail from death certificate statements of cause
of death.” The use of autopsy reports to
distinguish radiation effects is more difficult
because of the limited number of autopsies, and
their selective nature.  Nevertheless, if the
assumption can be accepted that, had all deaths
in the LSS sample been autopsied, the relation-
ships between the cause of death statement on
the death certificate and the principal autopsy
diagnosis would be the same as that found for
those autopsied, then it is possible to estimate a
cause of death distribution for the entire LSS
sample that might have resulted had all deaths
been autopsied. Unpublished estimates were
prepared under this assumption separately for
deaths in each of three T65 dose groups (<1,
1-99, 100+ rad) tabulated by the cause of death
groups shown in Table 20. However, the resulting
rates by dose revealed no significant differences
other than those already observed from death
certificate data.
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