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STATISTICAL EVALUATION OF PHYSICAL EXAMINATIONS
CONDUCTED UNDER ATOMIC BOMB SURVIVORS MEDICAL TREATMENT LAW
NAGAS AKI

FERERELESVIRBT TERRE L AREZSH OMKE VITFM

PURPOSE

The Atomic Bomb Survivors Medical
Treatment Law (ABSMTL) was promulgated on
31 March 1957 for the purpose of preserving
and promoting the health of atomiec bomb
survivors. This law provides medical
examination and treatment at government
The first medical examinations
in Nagasaki City under this law were
carried out during the period August to
December 1957. Approximately 20,000 out-
of 60,000 persons who had been registered
as A-bomb survivors under the provisions
of the law underwent the first medical
examination.

expense.

The present study was undertaken for the
main purpose of contributing to the
effective administration of the law. Its
chief aim was to evaluate according to
various factors that proportion of the
registered survivors who actually received
screening and detailed medical examination.
Whe ther or not abnormalities due to the
late effects of the A-bomb would be
detected among the examinees was an
interesting question. However, since the
medical examinations under the law were not
conducted for research purposes, the data
might be statistically biased and many
factors involved probably would have to be
On the other
hand, since nearly 20,000 persons received

scrutinlzed after analysis.

physical examinations, analysis of the data
from the biological standpoint might
be worthwhile. Therefore, the present
analysis was focused on evaluation of the
reliability and validity of information
which appeared in the medical examination
records.
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METHOD

For the purpose of conducting the first
screening medical examination under the
law, six medical examination teams of 19
members each were organized under the
auspices of the Nagasaki City Public Health
Department with its various medical groups,
and in cooperation with the Nagasaki
Medical Association, Nagasakl University
Medical School Hospital, the Mitsubishi
Hospital, and The Atomic Bomb Casualty
Commission (ABCC). Medical examinations for
registered A-bomb survivors were conducted
in the primary and middle schools within
Nagasaki City. Persons to receive more de-
tailed medical investigation were selected
on the basis of the initial screening
examination. Persons selected then were
examined in detall by the specialists in
the Nagasakil Municipal General Hospital and
the University Medical School Hospiltal.

The ABCC Departments of Epildemiology and
Statistics and the Nagasaki 0ffice of the
National Institute of Health conducted an
analysis of the results of both the
preliminary screening examinations and the
more detailed medical investigations.
The medical examination records used
for analysis in the study, numbering
over 20,000, were tabulated by means of
punch cards. The coding of the medical
examination data, punching of the cards,
as well as tabulations, were conducted
by the ABCC Department of Statistics.

ANALYSIS

The ABSMTL defines an A-bomb survivor as
a person who at the time of the bomb (ATB)
lived within the limits of Nagasaki City or
within stipulated adjacent areas. However,
persons who were likely to have been
exposed to a considerable radlation dose
within 1000 meters from the hypocenter and
those exposed within 2000 me ters®
to only 3 and 20 per cent, respectively, of

amoun ted

the registered persons, and 85 per cent of
those examined had been located beyond 2000
meters from the hypocenter ATB where
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radiation dose should have been insignifi-
Al though the law also defines
persons who entered the city during a
certain period following the bombing as
A-bomb survivors, this study excluded such
persons from the analysis.

cant.

As previously implied, one purpose
of this analysis was to determine the
feasibility of utilizing ABSMTL examination
data in ABCC studies. Therefore, it was
essential to evaluate the reliability and
the validity of information appearing in
the examination records and also to
examine the degree of selection affecting
the materials. Consideration had to be
given to the question of accuracy in the
individual reports of radiation exposure.
Another point to be considered was whe ther
the examinations had sufficient validity
for analysis from the biological point of
view.

RELIABILITY OF MATERIAL

RADIATION HISTORY. Since individual
radiation dose could not be estimated from
the examination records, distance from the
hypocenter and early radiation symptoms
were the only available data concerning
exposure status and had to be employed as
indexes giving magnitude of exposure. The
evaluation of the accuracy of these indexes
was essential. Distance from hypocenter as
entered in
es timated according to the machi* in which
the survivors were located ATB. No effort
was made in this study to calculate the
distance in detail using the coordinates
which indicated the exact location ATB. A
considerable number of errors concerning

examination records was

the distance information appearing in the
examination records had to be taken
In addition, there
probably was overestimation of individual
radiation dose, which was calculated
automatically from the distance between the
middle of the machi and the hypocenter.
Survivors were not distributed equally as

into consideration.
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to distance and the density of survivors
was inversely correlated with the initial
mortality from the bombing. Furthermore,
memory factors decreased the accuracy of
information on individual location ATB.

In order to cross examine the reliability
of distance 1nforhation, the distance
appearing in the examination records was
compared with that included in the Master
File maintained by ABCC Department of
Statistics. A total of 184 examinees
exposed between 500-999 meters from the
hypocenter was selected from the list.
Among these 184 cases, the names of B0 per
cent were found in the Master File. The
tabulation below gives the distance
distribution of 142 cases which were
listed in the Master File, and appeared in
the examination records as exposed within
500-999 meters. The discrepancy concerning
distance obtained from the two sources is
of considerable magnitude. The conclusion
seems clear that the distance information
appearing in the examination records
cannot be trusted.
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Acute radiation symptoms such as epi-
lation and hemorrhage are utilized as
supplementary indexes which indicate
the magnitude of individual doses of
radiation. Figure 1 shows a comparison
of the proportion of persons who had
epilation, as reported by various sources.
In spite of the fact that almost the same
results were shown by the Joint Commission®
data and the observations of Professor
Shirabed, Nagasaki Medical School, the
proportion obtained by the ABSMTL was
larger than that of the other two sources.
In addition,
located over 3000 meters from the hypo-
center were reported as having epilation.

some portion of the survivors
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These facts indicated that the symptom
information appearing in the ABSMTL
examination records was less accurate than
that obtained from the other two sources.

FIBGURE 1
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following laboratory tests were performed
for each eligible person:

White blood count
Red blood count
Erythrocyte sedimentation rate

(Wes tergren's me thod)
Hemoglobin level (Sahli's method)
Urobilinogen, sugar, albumin in urine
Parasitology

Whenever these tests revealed abnor-
malities or disease a detalled report was
prepared.
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As a result of the screening examination,
11.9 per cent of the males and 16.1 per
cent of the females were selected as

~EMREORER, BFoll.9% b5 L04F0
16. 1% " # % T‘ BT AL BEhE 20E
P

requiring detailed medical investigation. Bams L Tiloilmn ThHs.
Total figures are shown below.
MALE FEMALE TOTAL
B S at
RECEIVED SCREENING EXAMINATION
SRR A BTN i1 7,580 11,634 19,224
DESIGNATED FOR DETAILED EXAMINATIO
T?ﬁfﬁf&ﬁ&%fégi e 808 1,864 2,770
RECEIVED DETAILED EXAMINATION
HEREEZILY 617 1,278 1,898

The possible diagnostiec errors made in
these examinations merit discussion. It
is said that the proportion of errgrs
committed at a mass screening examina tion
conduc ted among the general population is
inversely correlated with the magnitude of
the prevalence which is the subject of
study.4 In the present case, the majority
of sample members belong to a normal
popula tion. The magnitude of the preva-
lence of episodes related to the late
effect of radiation cannot be said to be
large. The physical examinations and
laboratory tests under the ABSMTL were
performed hastily within a short time
limit.
of diagnostic error might be expected in
the results.

Therefore, a considerable amount

SELECTION OF MATERIALS

COMPOSITION OF THE REGISTRATIONS. Regils-
tration of survivors under ABSMTL was on a
voluntary basis.

Table 1 compares age composition of the
survivors exposed under 2000 meters listed
in the 1950 National Census (ABCC Master
Sample) and those registered according to
the ABSMTL. Fortunately, in information
from the two sources, the difference in age
composition was insignificant.
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TABLE 1 ABSMTL REGISTRATIONS COMPARED WITH SURVIVORS LISTED IN THE 1950 CENSUS (ABCC MASTER SAMPLE)
EXPOSED UNDER 2000 METERS, BY AGE AND SEX

1 FRERERCESTOABEGLIBFOESTEOSHREA S KM L 222000m i o
#HRE (ABCCEARA) OFWMI S L UMBI

MALE 5 FEMALE
ABSHTL ABCC MASTER SAMPLE ABSHMTL ABCC MASTER SAMPLE
AGE 5 R ik AB CCH#AEA I 1 AR i ABCCHEAEX
8 | NUMBER NUMBER NUMBER NUMBER
¥ i ¥ ;i " s # %

10-19 | 1,155 21. 3 694 21,2 1,115 | 167 732 18, 4
20-20 | 1,398 25.8 ) 27.8 1,665 | 24.9 1,270 1.9
30-38 17 Vi | 316 .5 1,387 | 20.7 693 17.4
40-40 638 1.8 118 12.8 904 13. 5 489 12.3
50- 589 BG0O 15.8 508 15. 5 B33 12,8 421 10.6
60+ 754 13.8 431 1852 782 Vil 376 9.4
T%I'L 5,422 100. 1 3,277 100. 1 6,686 | 100.0 3,981 100. 0

.

TABLE 2 ABSMTL REGISTRATIONS, NUMBER AND RATE OF SCREENING EXAMINATIONS BY AGE AND SEX
2 FhHSEIUVENORBEERH - BBRERLEUS LUV ZOR

WALE 5 FEMALE % : TOTAL 3
AGE HUMBER SCREENING RATE NUMBER SCREENING RATE HUMEBER SCREENING RATE
4@ |REGISTERED| EXAMINATION REGISTERED |EXAMINATION REGISTERED|EXAMINATION
B —HHEonaEg ¥ B Wi oRBHN E Bitlh —meRfozdiy ¥
11=-14 2,790 8993 35. 6 2,776 1,187 42.8 5, 566 2,180 38.2
15-19 | 3,831 115 20.2] 3,779 866 22.9| 7,810 1,841 |21.8
20-24 | 3,154 337 10.7] 3,283 527 16.2] 8,417 864 [13.5
25-29 3,383 751 22,2 3,815 1,282 33.3| 7,258 2,043 28.1
30-34 | 1,133 410 36.2|  3.481 | 1,344 38.8| 4,504 | 1,754 |23.2
15-39 919 335 36.5| 2,818 1,106 39.2] 3,737 1,441 [38.5
40-44 1,302 595 45.17 2,404 850 35.4 3,708 1,445 39.0
45-49 1,279 492 38. 5 2,550 B2 34.8 3,829 1,374 35.9
50-54 | 1,808 - 877 37.4| 2,507 922 36.8| 4,318 1,508 [37.0
55-59 | 2,116 704 33,3 2,314 339 39.6 4,490 1,643 [3s.8
60+ 4,189 1,515 : 36.1 4,826 1,704 35.3 8,045 3,219 36.0
”";ﬂ%"" 3 § X il 15 . s 21 .
T?;“L 25,835 7,590 2ol 348398 | Ti,ead 33.6| 60,488 19,224  |31.8
2




Since a fairly high attrition rate for
the physical examination was observed among
the registered survivors, it was essential
to determine whether or not the subjects of
the examination formed a select sample.
More important is the fact that only 30 per
cent of the registered cases were examined
under ABSMTL. Selective factors related to
persons who received the examination are a
major problem to be discussed here.

AGE SELECTION. When classified by age
group, & phenomenon of selection is noted
in the sereening examination rate. Adult
examinees between 20 and 24 years of age
totaled only 13 per cent of the registered
survivors of that age group. Other age
groups show a constant though remarkably
low rate of examinees (Table 2).

DISTANCE SELECTION. Table 3 gives ~the
proportion of examinees among the register-
ed survivors classified by distance
from the hypocenter. The ratio of persons
who received the screening examination
had a general tendency to increase with
increasing distance from the hypocenter.
Ironically, the lowest rate was observed
in the survivors exposed at a short
distance from the hypocenter, who were
believed to have received a considerable
dose of radiation and who needed such
In addition to this,
the ratio of both sexes who received
the examination and who lived in the

an examination.
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TABLE 3 ABSMTL REGISTRATIONS, NUMBER AND RATE OF SCREENING EXAMINATIONS
BY SEX AND DISTANCE FROM HYPOCENTER

#£3 BLB2»50BENSEURROBRBEESH —BRERZEH S LU 2 ORE

DISTANCE FROM HYPOCENTER (m) i I FENALE *

MonwesonS | R I v R | SIS o
Bl —Heiopsy ¥ Béh —uesofgpiy X
0-808 8086 182 20,1 898 176 19. 8
1000-1898 4,818 . 150 24.9 5,788 1,273 22.0
2000-2898 4,853 ,713 34.7 6,579 2,811 42,7
3000-3999 8,503 L201 22.8 13,160 3,123 23.7
4000+ 5,857 ,363 40.3 §,208 4,244 51.7
UNKNOWN ABH = 1 - | - 7 =
TOTAL 3t 25,835 7,590 20. 4 34,833 11,834 33.8




area 3000-3999 meters from the hypocenter
ATB was considerably lower than that of
persons located 2000-2999 or over 4000
meters from the hypocenter.

GEOGRAPHICAL SELECTION. In Nagasaki City
the business and commercial center is
located in the zone 3000-3999 meters from
the hypocenter, As previously mentioned,
the examination rate in this zone is low.
This will be understood from the following
reasons: (1) The zone received only slight
damage from the bomb and the majority
of persons located there ATB did not change
their residences; and (2) some of the
survivors in this zone were prevented from
receiving the examination because of
business obligations.

DISCUSSICGN AND SUMMARY

An evaluation was made of the reliability.
and validity of the information obtained by
the first examination completed under the
ABSMTL.

Besults of the analysis show clearly that
the materials hardly can be utilized for
studying the relationship between findings
obtained from the medical examination and
distance from the hypocenter. From the
standpoint of c¢linical medicine, the lack
of exactness in the examinations may be a
major difficul ty.
degree of inexactness of the medical
examinations 1s distributed equally to all
sample members, comparison of the findings
may be made within the limits of their
accuracy.

However, as long as the

The lack of accuracy in the distance
information, which indicates the magni tude
of exposure, presents a problem in utiliza-
tion of data. It might be possible to
solve this problem by making a cross check
be tween the distances recorded in the
Master File and the ABSMTL examination
records. This would require a sizable
amount of work. The question may be raised
as to whether or not results would be worth

making such an effort.
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Heavy selection related to examination
rate was observed in these materials., This
is a fatal defect for the utilization of
data for epidemiological purposes. The
examination rate among the survivors
located less than 2000 meters from the
hypoecenter who are the most important part
No
exact knowledge is available concerning
characteristies of the persons who did
not receive the examination. the

of the sample is under 23 per cent.

However,
following considerations seem pertinent:

Persons who were i1l or had medical care
at the time of examination.

Persons who feared that diagnosis would
reveal an abnormal condition or who had

a phobia about so-called A-bomb sickness.

Persons who had confidence in their
heal th.

Persons who were too busy to be examined.
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