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Introduction

In the study of somatlic and genetic effects of
exposure to ionizing radiation, the Japanese National
Institute of Health (JNIH) and the Atomic Bomb
Casualty Commission (ABCC) are interested in de-
termining as accurately as possible the contributions
from all sources of exposure. Extensive investigations
are being conducted to determine radiation dose for
the individuals in the cities at the time of the
atomic bombings. Obviously, it is of great importance
to determine for all the comparison groups of the
ABCC-JNIH Adult Health Study in Hiroshima and
Nagasaki the contribution of exposure incurred by
diagnostic x-ray examinations, radiation therapy,

and the occupational use of ionizing radiation.

In an effort to determine the frequency and type
of exposure to medical x-ray of Adult Health Study
subjects in the Japanese hospitals and clinics of
Hiroshima and Nagasaki cities a preliminary survey
was conducted in the medical clinics of ABCC in
1961. The results of that survey have already been
reported.? An additional object of that survey was
to provide information necessary to design a more
detailed survey. The preliminary survey provided
information concerning the frequency and type of
exposure of Adult Health Study subjects in other
institutions, but an analysis of responses revealed
considerable inaccuracy in the reporting of more
detailed information. Inaccuracies were greatest in
the reporting of the number of x-ray films per
examination, and the various sites of the body
examined by radiography. Errors were generally
more frequent with increased age, and greater time
lapse between exposure and interrogation. That
preliminary survey indicated that retrospective
interrogations could achieve greater accuracy by
imiting the period under consideration and omitting
older subjects from the survey. The US Public
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Health Service subsequently reported similar results
of a survey conducted in the United States.?

A complete list of medical and dental facilities
using x-ray apparatus is on file in the Department
of Radiology, ABCC. Table 1 shows the number
and type of facilities operating x-ray apparatus in

Hiroshima and Nagasaki.

febh il LTS0S REL|ME LTV,

xHEBLE - TWHE, WEEHOEESD ) A
k ik ABCC Jisitici s h T 5, R LILERE,
EBOxFEFORN LA LATRLILOTHS,

TABLE | INSTITUTIONS EMPLOYING DIAGNOSTIC X-RAY APPARATUS
HIROSHIMA AND NAGASAKI
TRE, RW o X s E A AR
R .
City Mobile Unit  Hospital Clinic Dental
i sl wiobe B B Clinic Hospital
BB BB
Hiroshima * N = i
5 f%‘ 23 54 119 137 8
NG Hk $oF *k ok
i 9 21 154 76 1
* Hiroshima Prefectural.Survey, 1959

Source:

g

KGR LD, 19595

*% Director's Office, ABCC, Nagasaki, 1960
FrRESIC L L3S, i ABCC 19604
###% Hiroshima and Nagasaki Prefectural Health Office, 1962

IEER, « FIRRATAER LD, 19624

Information from the 1959 Hiroshima prefectural
survey and information obtained by ABCC from
hospitals and clinics in Nagasaki in 1961 has been
used to compile Table 2 showing the numbers of
radiographic and photofluorographic units, their
location by type of institution and by city. Some
of the radiographic units also are capable of
performing fluoroscopy. A relatively small number
of the radiographic units are specialized such as
only for tomography. The considerable number of
nonmobile photofluorographic  units located in
hospitals, clinics, dental offices, or health centers
are termed stationary., The mobile units are under
the control of wvarious hospitals, health centers,
commercial and other sponsoring organizations. The
number of roentgenographic units located in mobile
vehicles presumably is small, When one is present
in a mobile unit, it is usually an additional apparatus
which functions to clarify questionable {indings
detected on routine photofluorographic examinations.
Ordinarily, a minority of patients would receive 2d
examinations by conventional roentgenography in

the mobile units.
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Table 3 shows the number of mobile units by FIEBREOR A, WHERL, diiicEkb LI

sponsoring organization and city. Table 4 gives the LDTHD, 54 iCEFRET DL & e T LI,

Ll = 11
name and location of sponsoring organizations. These
tables were compiled from information obtained
s : Itz
fom the Hiroshima and Nagasaki prefectural health =

offices.

TABLE ? DISTRIBUTION OF DIAGNOSTIC X-RAY APPARATUS
BY TYPE AND CITY

b.& -5 AR 5 Wil B s el Al =¥ G

ZHEORTIELR, BGROMER X bigeikic

Mobile — ##* Stationary i
B Bem  Dental R
: Autos Ships Hospitals Clinics Hospitals  Clinics
Cit : : : =ML Total
= ) i B E I OB B Bt e
Photofluorography  papy ppg RAD PFG Radiography
and Radiography R BE BRE B8 PO
MR - W F s il
Hiroshima — E3 3 E3 Ej ¥ F
iroshim
5B 23 0 114 20 248 16 9 141 571
N i ok *k *ok Aok Kok ko
agasaki -
P 5 4 59 170 16 1 76 342
Total
@ % 28 4 173 31 418 32 10 217 913

Source: Footnote Table 1

BRRE %1 ol

TABLE 3 NUMBER OF MOBILE UNITS BY TYPE OF
SPONSORING ORGANIZATION

GELE S apIn e
Sponsoring Organization Hiroshima Nagasaki
ER L - £ I B W
Prefecture 10 6%
R
City 3 1
T‘H
Public Hospital 3 1
Bz it A ERE
Other Public Organizations 5 1
Z DD EATHE
Companies 2 0
RHeH
e 23 9

*4 Mobile units on ships 4 EOEMKRBMEL ST



TABLE 4 MOBILE UNITS AND SPONSORING ORGANIZATIONS OPERATING
IN HIROSHIMA AND NAGASAKI

K8, RENC R 2RBHELEEER

Location Sponsoring Organization Number
At 1 1 s

Hiroshima Prefecture [/ B 1L Total % 93

Hiroshima City [R5 Tuberculosis Prevention Association, Hiroshima Branch 3
Lt e eI
Hiroshima Mass Survey Association [/ B R4
Prefecture KL
Hiroshima City East Health Center J5ETE{REm7
Hiroshima City West Health Center [F 517 Fa{#{EFT
Hiroshima Railway Hospital [RELEEEES
Chugoku Electric Company w4tk
Hiroshima Post Office Life Insurance Bureau (Ministry
of Postal Service) [iE5{fi 5 EhisiHZRpT (EEE)
Chugoku Tele-Communication Bureau PEESEER
Tax Administration Bureau [EB{fE
Chugoku Press o [535 Ml
Hiroshima A-Bomh Hospital |5 B S ERE:
Hiroshima Red Cross Hospital (Radiographic unit only)
IR Tt fiibe (I Heig 2 o 20
The Welfare Federation of Agricultural Cooperative 1
Union B30 A& EA IS &

i I TR R o R

e e e

Kure City &1 Kure City West Health Center V3m7/{fHtff 1
Hiroshima Prefecture Tuberculosis Prevention 1

Association, Kure Branch [KBIAESBTHHSEF

Fukuyama City & U7 Prefecture [t 1
Fuchu Town JeRT Toyo Kogyo Hospital B# T4 BRKE 1
Nagasaki Prefecture i E Total #HE 9
Nagasaki City I Nagasaki City Health Center &It ELRT 2
Nagasaki A-Bomb Hospital 55 EitiEE: 1

Omura City okl Prefecture Health Center FL{ELEART 1
Shimabara City B Prefecture Health Center FL{F{HfT 1
Fukue City EiLii Prefecture Mass Examination Ship Fl—f#ER#Z20 1
Hirado City 5 Prefecture Mass Examination Ship IR —#R2H 1
Arikawa Town #J[|H] Prefecture Health Center Ship IF{EFT—HiR 1
Izuhara Town E¢ERNT Prefecture Mass Examination Ship Il—# 3245 1




Method

The subjects in the present survey were the
voluntary participants in the ABCC-JNIH Adult
Health Study who
examinations at ABCC every 2 vears. The entire

Adult Health Study sample is divided into 24

receive complete physical

examination groups, and a group is scheduled for
clinical examination each month. The total number
of subjects in the current survey was 2503 and
Table 5 shows their distribution, by city, age, and

SeX.

A greater number of subjects appeared in the
30-39 year age group, in both cities. Despite the
fact that greater inaccuracy can be anticipated in
the older age groups, !** particularly above the age
of 60,

obtain all possible information. Because the period

this age group was included in order to

of recall was short—limited to 3 months prior to the
time of interrogation—this group was considered a
reliable source. The accuracy of responses of the
subjects will be verified in a subsequent survey of

hospitals and clinics.
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TABLE 5 SAMPLE; SUBJECTS INTERROGATED BY CITY, AGE, AND SEX

Bl R, MRS

Hiroshima [KE

Age Group Nagasaki £&f

AE s BE Male Female Total Male Female Total
H R 5 i e

10-19 19 22 41 12 18 30
20-29 45 75 120 50 59 109
30-39 155 330 485 92 193 285
40 - 49 95 204 299 48 a4 132
50 - 59 130 221 351 56 57 113
60+ 185 257 442 50 46 96
Total ## 629 1109 1738 308 457 765

ABCC-JNIH Adult Health Study, Exposure to Medical X-ray, July-November 1962
ABCC— FHFRL AR, 2207 A x RGN, 196247 A-114



The present survey was conducted from 15 July
to 16 November 1962, in the ABCC Department
of Radiology, Hiroshima and Nagasaki. A minimum
number of interrogators was employed and all
were members of the Department of Radiology. In
each city, 1 person was designated as the primary
interrogator, with 2 alternates in Hiroshima, and 1
alternate in Nagasaki. The questionnaire used by

the interrogators is shown in Figure 1.

In the preliminary survey,! only 1 of 1800 sub-
jects reported an occasion of exposure to radiation
therapy. Therefore, radiation therapy was not
included in the current survey but will be investi—
gated later through the appropriate community
institutions. Subjects were, however, questioned as
to whether they experienced occupational exposure

to radiation at any time in the past.

Occasion as used in this study is defined as 1

examination, using radiography, fluoroscopy with

or without radiography, or photofluorography. -

Photofluorography, or indirect radiography, consists
of photographing an image on a fluoroscopic screen,
whereas in radiography the image is recorded directly

on x-ray film.

Table 6 shows the number of exposures to medical
x-ray  received by the subjects of the survey in
cach city.

The present survey showed:

134 persons were exposed to radiography in 65
hospitals and clinics in Hiroshima;*

31 persons were exposed to {luoroscopy in 20
hospitals and clinics in Hiroshima;

40 persons were exposed to photofluorography
in 22 hospitals in Hiroshima;

44 persons were exposed to radiography in 29

hospitals and clinies in Nagasaki;

-1

persons were exposed to fluoroscopy in 6
hospitals and clinics in Nagasaki;
35 persons were exposed to photofluorography

in 13 hospitals in Nagasaki.
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*Qne_]grge hospital lechnic_al]y outside city limits of Hiroshima has been included in the study. A
significant number of ABCC patients indicated they received x-ray examinations at that institution.
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FIGURE ] 1

Atomic Bomb Casualty Commission
AR S T
MEDICAL AND OCCUPATIONAL RADIATION EXPOSURE QUESTIONNAIRE
EfBSIURENHHBRSE CHT 2EMRR

Family Name & Given Name # ek Uran Aty MF No.
i g o i s Sex M#% [ Age Date of Record
Hiroshima s [ Nagasaki s [ e Fou [ 5w WEEH B

Present Address H{Eff Kind of Hea'th Insurance

[ 4 % Fii o0 B 350

V00RO POOOD®

1. Have you received a diagnostic x-ray during the last three months? Yes D Neo ]
BEIHAMCBRHXBRENREZ20LZ LA B0 £+ 0, H3 v

2. Information regarding diagnostic x-ray examination:

e, Ty (A e L
U XRIBRE O N Use one column for each occasion of exposure

BHEICloORCHEAT S

1 2 3
a, When did you receive the examination?
VOB RHELLY
b. Where did you receive the examination?
(Hospital and or Noctor’'s name
and address) .
FITHAELSRHELLSY
(IR L IEMORY & & FER)
¢, What kind of examination?
HHOEL
Radiography IR Yes # Yes 4 Yes # |
g b
Fluoroscopy &R Yes 4 [] Yes i [] Yes #i [
Photofluorography MG 8 Yes 1i [j Yes fi [] Yes # [
d. What part of your body was examined?
SGiénrofritlfisn s Los
3. Do you use x-ray or radicactive materials in your work Yes D No D
or are you exposed to them during your work? 55 H

K#E A daEmu sl shs b s ol R LI ENEDET A

If answer is yes, HA "H 27 THNIL

a, When and for what period of time
VTR A AR L A

b. Please give brief description of that work and exposure
I G R g B T R A

Note: Use additional questionnaire if necessary
By LEOEGIEESBRNE L

Remarks: &

Interviewer

i {&#

RAD 4 BGZ




TABLE § NUMBER OF EXPOSURES TO MEDICAL X-RAY
EXCLUDING ABCC BY CITY

ERTTAIIZ ZuFz ABCC % B\ o x Sl RS [R5

City Total
e 0 1 2 3 4 et
Hl}rfs}]i.?’a 1428 272 24 11 3 1738
Nagasaki
< s 669 90 5 1 0 765

ABCC-JNIH Adult Health Study, Exposure to Medical X-ray, July-November 1962
ABCC— FHFRABRGRA, WA x MBHHAE, 196287 A—118

TABLE 7 OCCUPATIONAL EXPOSURES BY CITY

BT B Ao R ORI

Occupation g3 Number of Subjects ¥y
Hiroshima [ &
Nurse 6
il
X-ray Technician 1
X kb
Assistant to X-ray Technician 2
X FREEEI O BT
Assistant in Clinic 2
E kDT
Hospital Employee 3
HIRES
Physician (Internist) 1
EEHD (R
Radiation Physicist 1
AR Bl
Nagasaki B
X-ray Technician 1

X i

ABCC-]JNIH Adult Health Study, Exposure to Medical X-ray, July-November 1962
ABCC—THF BOAMEEEER &, 220 H x R4, 196242 7 H—117



Subjects who experienced occupational exposure
at any time in the past numbered 14 in Hiroshima
and 1 in Nagasaki. Their occupations are shown in
Table 7.

The previous survey! showed responses of the
subjects were adequately reliable concerning radio—
graphy and fluoroscopy, when detailed information
was not requested. The information from subjects
regarding exposure in mobile units apparently
is much less reliable, especially in respect to
sponsoring organization. The subjects can be
expected to recall only the location of the mobile
unit at the time of exposure. Therefore, no attempt
was made to obtain definite information regarding
factors of exposure on an individual basis with
respect to mobile units. Specific information
regarding such mobile units applicable to subjects
in general will be obtained at a later date from

the sponsoring organizations.

To measure as precisely as possible the radiogra-
phic and fluoroscopic exposures to each individual
in this survey, the information provided by the
subjects will form the basis for survey of hospitals
and clinics in Hiroshima and Nagasaki. Physicians
and technicians in these hospitals and clinics should
be able to furnish most of the technical details of

exposures for each subject.

No attempt has been made to analyze reliability
of responses at this time. This will be done using
information from the hospitals and clinics. No
analysis concerning A-bomb exposure status of

subjects was made at this time.

Summary

A 4 month survey of ABCC-JNIH Adult Health
Study subjects was conducted in the ABCC
Department of Radiology, Hiroshima and Nagasaki,
to determine the frequency and localion of exposure
to diagnostic irradiation in other hospitals and
clinics, as well as occupational exposure. Background

information and results of this survey are reported.
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