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INTRODUGTION

Currently, attention is directed by the
Japanese Research Group to determination
of the genetically significant dose for
Japanese exposed to x-~ray for medical
purposes. To date, most of such interest
has been confined to the diagnostic field,
including roentgenography, fluoroscopy and
photofluorography. Randomly selected areas
throughout Japan have been used to make
these determinations. In these surveys,
dosage received during x-ray examinations
conducted in large hospitals and clinies

forms the bases of the determinations.1

The Atomic Bomb Casualty Commission
(ABCC) is engaged in long term followup
studies of survivors of the Hiroshima and
Nagasaki atomic bombings and of suitable
controls, in an attempt to evaluate the
late effects of radiation on the survivors.
Estimates of the radiation dose received
from the bombings are available for many
of the subjects. However, radiation
received in the course of medical exami-
nation or treatment has not adequately
heen taken into account in these studies.
It has been assumed that medical x-ray has
contributed only negligible amounts in
comparison with the dose from the bombs in
proximally exposed survivors. This
assumption is plausible, but it is ob-
viously desirable to obtain reasonably
accurate information on this subject. The
Commission is, therefore, interested in
the genetically significant dose and in
the dose to the bone marrow or other
organs in subjects receiving medical x-ray
examinations outside ABCC facilities.
Since data from large hospitals and
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clinies has been used in previous deter-
minations of the genetically significant
dose, a question also arises concerning
dosage contributed by general practitioners
and others employing x-ray apparatus.
The present survey was undertaken in an
effort to
medical x-ray exposures and the advis-

determine the frequency of

ability of conducting a survey of general
practitioners and others. This short term

survey was designed to:

Determine the kinds of medical facilities
making contributions to the diagnostie
radiation received by subjects and the
relative importance of each source;

Indicate the frequency of x-ray exami-
nations in relation to exposure to the
atomic bombs in Hiroshima and Nagasaki;

Provide information that would be
necessary to design a more detailed study
of exposure to medical x-ray as a
potential contribution to more accurate
determination of total radiation dose.

METHOD

The medical gquestionnaire shown in
Figure 1 was designed for use in the ABCC
clinies to determine for the calendar year
prior to interview the frequency, location,
date, the kind of medical x-ray, and the
part of body exposed. A nurse used this
form in interrogating the subject when the
medical history was taken. This survey
was conducted for a period of three months,
1 to June 30, 1961. The
information obtained was analyzed with

from April

primary consideration given to the sex,
age, and exposure group of the subjects.

For purposes of this study, 'occasion’
was defined as one examination entailing
one examination
entailing more than one roentgenogram. The
questionnaire recorded both the total

number of roentgenograms and the occasions.

one roentgenogram; or,
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FIGURE 1
|

Atomic Bomb Casualty Commission
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Family Name # (Bomaji o—<7) Given Name % Sex 4 | Exam. Date S9IEFH | Curr. Age | M.F. No. %4 2 &5
Day g [ Me.H Year & WS

Present Address:

WA
NOTE: OQeccasion could mean an examination consisting of a series of exposures or could consist of
8 continuvous series of treatments. [Use additional questionnaire if necessary.)
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A. HAVE YOU BEEN EXPOSED TO X-HAY FOR MEDICAL REASONS DURING THE PAST YEAR? Yes # D No & D
BELEMCERAXBERT LN AN ETHT
USE ONE COLUMN FOR EACH OCCASION OF EXPOSURE
la -

B. DETAILED INFORMATION REGARDING MEDICAL X-RAY B 1 oOoRIZIEA LT F &
P 8P XK 0 M B 1 i 2 i

Hoapital and/or Doctors Name:
1. WHERE WERE YOU EXPOSED TO X-RAy? BB B8 0F 3L 13 08 &
FITESRBN®EZTIE LA

Address {E @

2. WHEN WERE YOU EXPOSED TO X-FAY?

T RS e it e it i Day__ Mo.  Yr. | Day Mo.  ¥Yr. | Day_ _Mo._ Yr.
WoESAXSE T LA ] A i T B i g 4
3. ND OF MEDICAL X-RAY [ESERX#oMm
Diagnostic x-ray GWFAIXEREIA: oovervrvonnnaniiiia e L2 X Yes % ] Y-f: | 1? [
i ; 1 S s Yes No Yes Na Yes Na
I ROTteRenly MORAMERI: w0 w | FET R B
a. Mumber of films made BEROHE: verrenaaa e

b. Part of body examined (Head, chest, abdomen, etc.)....
BREARGY (BRAR. BeAR, M, ¥

- = i o s i s s Y No Yes Mo Yes No
¢. Dental x-rays MEXEER: ;‘I_s l:l o3 l:l p l:’l : l:l & D I_!E D
g e Yes Na Yes Mo Yes No
2. Fluoroscopy GBHMEITE: <o ceeeererrnareranmoanraanrannnons = iy D & D P D o - D
a. Part of body examined {Head, chest, abdomen, etc.) ..
HAEMT (ERES. BAMD, BMENR, W):
b. Special procedures employving fluoroscopy .............
EWAT AN
Ezophagus examination with Barium swallow . . . . . ... Yes No Yes Na Yes No
SOy sk I i D = D EE] EI b3 D 4 D B D
Stomach and/or Small Tntestine examination with Parium swallow .. Yes No Yes Na Yea Mo
O Lk TR WL B Eol D = D Fi i D 41 El -3 D
large Intestine examination with Barium enema 2 = = =
. 2 e Mol 8 S WIS e BRbae a0 Yes N Yes No Yes No
REESETET e +0] 500 | F0 0O 0«0
¢. Other special procedure Describe under "Remarks® o No Yes No Yes o
FOMOHFMRE WBBEZRALTTFS . cerreirsiinn.. 1 D Jig D i l:! 1 l:l H - D
p e N § N Y N
3. Phovofluorography [EHE XE8MBE: covervariirirrrira i Y?’-g D \;: D \:{el.s oy D ;!_S D i: D

a. Number of exposures per occassion HIBSHIB: ...e.....n

b. Mobile unit or hospital 7
Give name & address under item #£].

RN LR Ml oMU TR LERERALTFEY o
i = i i Yes { e 5 N Yes MNo
Therapeutic x-ray GHSANEH: oo {P;“ I:I NB? D ‘r';_q El ; l:l {E| D i D
a. Number of treatments per occasion JE#([I¥: ..........

b. Part of bedy treated (llecad, chest, abdomen, etc.)
Give Doctor's name and address under #l. +.cvvoievona.
EM AL (ERNE, BSE. RMAE. W)

Gl # U THE EERERALTFE

Remarks: W#®
Date of interview: Name of recorder:
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MEDICAL X-RAY QUESTIONNAIRE ABCC From No. RAD-12 (Dec. 60)
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'Occasion' as applied to fluoroscopy may
mean a single procedure not entailing
exposure of films. However, all exposures
of films during or following a fluoroscopic
procedure were recorded as a single
occasion. For radiography and photo-
fluorography each 'occasion' was assumed
to entail one exposure unless the subject
specifically reported more than one
exposure. QOccasions and exposures were

recorded separately.

SAMPLE

Representative samples of exposed and
nonexposed are continually under detailed
clinical investigation in the Adult Health
Study at ABCC in Hiroshima and Nagasaki.
The subjects receive examinations at
approximately two year intervals. The
equally divided into
twenty-four examination groups and one of
these groups is scheduled for clinical

entire sample is

examination each month.

The sample is composed of four age-sex-
balanced components, as follows:

GROUP 1 Located 0-1999m from the hypocenter
reported acute symptoms of irradiation

GROUP 2 Located 0-1999m from the hypocenter
reported no symptoms of irradiation.
Matched by age and sex to Group 1

GROUP 3 Located 3000-3999m from the
hypocenter in Nagasaki or 3000-3499m
in Hiroshima. Matched by age and sex to
Group 1

GROUP 4 Located 10,000m or beyond; or
not in either ecity ATB.
and sex to Group 1

Matched by age

The total number of subjects in this
survey was 1862; with 1303 in Hiroshima and
559 in Nagasaki. Table 1 shows the
composition of the sample, by city, sex,
age, and exposure group.
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TABLE 1

NUMBER OF SUBJECTS BY SEX, AGE, CITY, AND EXPOSURE GROUP

Fel ERI, SFEshl, BB TR AN REY
it E i
CITY| AGE TOTAL & : MALE T FEMALE %
” $#Nsnmmememmﬁ EXPOSURE GROUP TEMEEF [exposure group FEIRES
1 - e
A
T”; Lol 2] 3]« Tig“L tlzlEs | ™2 wlala]la
" i
TOTAL
2t 1303 (370|204 (340|299 s42|124|108]103|107| 51 |248|186|237|192
- i
= l10-19 28| 10| 4| 6| 8 tol| 4] 2 1 3 18| 8| 2| s§| s
=
@ |20-29| 118 38| 23| 31| 28 40| 16| 5| 10| @ 79| 23| 18] 21| 17
X |3p-as| 320| 81| 80| 88| 71 gg | 21| 25| 27| 25| 222| 0| 55| 61| 4B
=
e 40-418 248 13 59 57 57 T2 26 22 9 15 174 47 a7 48 42
; 50-59 | 282| 80| 62| 66| 74 96| 26| 24| 21| 25| 186| 54| 38| 45| 49
g0-89 222 55 51 68 48 a7 23 24 26 24 125 3z 27 42 24
70+ 86| 32| 15| 24| 15 20| 8| 6| 8| & 57| 24| 9| 15| o
T“;fL 559|156 |141 134|128 226| 72| 53| 55| 46| 333| 84| 88| 78| 82
it
= |10-19 23| 8| 4| 8| s tol &l e mf 3 T ] R =
= |z20-29 87| 19| 21| 25| 22 36| 11| 8| 11| 51 gl 13| 14| 18
[ ]
= |30-30| 218| 64| 65| 42| 45 72| 28| 18| 12| 13| 1a4| 36| 48| 30| 32
& 40-49 BE 18 18 25 27 35 B It} 11 ] 51 10 14 18
2| 50-59 16| 28| 19| 18] 10 as| 11| 10| 8| s a1 17| 9| 10 s
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J0+ 12 k] 2 2 5 4 2 o 1 1 ] 1 2 1 4
Preliminary Survey, Exposure to Medical X-ray;
ABCC-JMIH Adult Health Study Hiroshima and Nagasaki 1961
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A greater number of subjects appeared
in the 30-39 year age group than in other
age groups, particularly in the Nagasaki
Also,
sex composition by exposure group but it

sample. a difference was seen in
was not statistically significant between
the two cities. the data
were analyzed separately for each ecity.
Figure 2 illustrates the composition of
the sample by age and sex for each city.

Nevertheless,

ANALYSIS

Table 2 shows the number and percentage
of subjects reporting exposure to diag-
nostiec x-ray, classified by type, location,
and ecity.

The 1862 subjects surveyed reported 1456
exposures to x-ray received during 1080
occasions. The 1456 exposures included
an estimated 948 radiographic films,
119 reported exposures to fluoroscopy
and 389 reported exposures to photo-
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FIGURE 2 NUMBER OF SUBJECTS BY SEX, ABE, AND CITY
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TABLE 2 NUMBER AND PERCENTAGE OF EXPOSURES BY PROCEDURE, LOCATION, AND CITY
#2 HBIOMMB, WACH, Bz A 2 XRBE R ECR O 7 F

-":'.3\‘:!'[ W
! TOTAL DIAGNOSTIC PROCEDURE 2067 A X AR Tk it o
GLIT] LOGATEOM OCCASIONS [RADIOGRAPHY|FLUOROSCOPY |PHOTOFLUDROGRAPHY| EXPOSURES | MEN™
A T BRON | EiEmE E ] 35 3k 12 mEtigat | A
NO. % | NO. % | NO. % ND. % ND. % [ND. %
TOTAL 684 100 555 100 38 100 207 100 860 100 |1 100
= [HOSPITAL fmbx |242 35.4 | 2B3 47.4 46 46.49 26 12.6 335 38.0(1 100
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4 R 28 4 2
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TABLE 2 (cont.)

i CreRTIoN ncgg;?t“ DIAGNOSTIC PROCEDURE 32l H X iR Ex;g;a:” SHIE o
4 HL “swifu sy |RADIDERAPHY |FLUDROSCOPY |PHOTOFLUOROGRAPHY| ~ ; i
3 Ty L 48 EH T i IR if B
NO. % NOD. % ND. % NO. % ND. % NO. %
TOTAL i |3ss 100 393 100 21 100 182 100 596 100 - 100
— |HOSPITAL 4[| 140 35.4 | 182 48.9 16 76. 2 35 19.2 243 40.8 |- -
o |ocLINIC Z#EAT|t10 27.8 | 158 39.7 5 23.8 32 17.6 193 32,4 |- -
-
2 |DENTISTHEFER 1 0.3 1 0.3 - - - - 1 02|z =
=
HEALTH CENTER
” Py e 48 11.6 14 3.8 3z 17.86 46 T3
it
““ |MDBILE UNITS ) s " ) ! R
& I Mo 2 66 16.7 s.s 36. 3 g6 11.1
OlTs|BE CHLY 30 7.8 28 Tl - - 1B 8.8 44 7.4 |- -
Gikis
UNKNOWN F0H 3 0.8 2 0.5 - - 1 0.5 3 0.5|- -

fluorography. Obviously, some subjects
were exposed two or more times during a
single occasion.

The distinction between hospital and
clinie is by name only and does not imply
classification by capacity.

Mobile x-ray units in some instances were
under the administration or control of the
various publie health centers.

Table 2 shows that the majority of
exposure was contributed by hospitals,
clinies, and mobile units, in that order.
Radiography is listed as a mode of exposure
in mobile units in Hiroshima, but this may
have been erroneous reporting because
photofluorography usually was employed.
The fact that no fluoroscopy was recorded
for health centers can be attributed to
the size of the sample. Hiroshima and
Nagasaki mobile units contributed approx-
imately 56 per cent and 36 per cent of the
total photofluorographie exposures,
respectively. Approximately 9 per cent of
exposures were received outside the cities.,

Only one subject reported exposure to
therapeutie x-ray. This record was
excluded from the analysis of exposures to
diagnostic x-ray.

Table 3 shows the percentage of exposures
to diagnostie x~-ray, classified by type,
location, and city.
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TABLE 3

PERCENTAGE OF X-RAY PROCEDURES BY LOGATION AND CITY

#3 BMEOBITE X UHEHBNIC A - XEmEoMEO 5%
T ToTAL | D'AGNOSTIC PROCEDURE B X 4R
LOCATION 3 RADIOGRAPHY [FLUDROSCOPY [PHOTOFLUOROGRAPHY
ifi 8 i I i B2 EH LS
% 4% % %
TOTAL it 100 64.5 1.4 24,1
I |HOSPITAL s 100 78.5 13.7 37.8
z |cLinie 3B i 100 72,9 16. 2 10.9
2 [oENTIST th BHERE 100 100.0 - -
= |HEALTH CENTER [Rfdrsr 100 42.9 - 57.1
L wosiLe uniTs IR 100 12.8 - 87.2
i QUTSIDE CITY i o+ 100 B1.7 8.3 30.0
UNKNOWN A 100 B7.5 12.5 ¥
TOTAL E1d 100 65. 9 3.5 30. 5
= [HOSPITAL i 100 79.0 6.6 14.4
2 leLinie B R T 100 80,8 2.6 16.6
E DENTIST BRI 100 100.0 5 =
v |WEALTH CENTER 1 £ PIr 100 30.4 - 69. 6
@ |MOBILE uNITS  E[IRE 100 - - 100. 0
OUTSIDE CITY Dikix 100 63.6 - 36. 4
UNKNDWN A-HA 100 BB.7 2 33.3
In Table 3 the total number of diagnostic
x-ray exposures was assigned a value of
100 per cent. In health centers, 57 per
cent and 70 per cent of exposures were F3TI1E, PWEXHEOHEERES 100% &
due to photofluorography in Hiroshima and L. (AR ORECIE, EELEBTILF
Nagasaki, respectively; no fluoroscopy
by health centers was recorded, as noted NS D57% ET0% FRBHRICL280TH 5
previously. f=. MR OBY, REBFTEREITEZ-E W)

0Of the exposures received outside the
cities, 60 per cent was attributed to
radiography, and approximately 33 per cent
(average) to photofluorography, and in
the case of Hiroshima - 8 per cent to
fluoroscopy. Hospitals and clinies again
were the major contributors. In Nagasaki,
hospitals contributed 76 per cent of the
fluorosecopy; clinics, 24 per cent - whereas
these institutions are responsible for an

equal amount in Hiroshima (47 per cent).

In both eities health centers contributed
a very small number of exposures by means
of radiography, and none by fluoroscopy.
Exposures to photofluorography probably
were received in mobile units under the
control of the health centers.
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Table 4 lists in order of importance
twenty hospitals and elinies in each city
representing the principle scources of
exposure to diagnostie x-ray - 52 per cent
in Hiroshima and 68 per cent in Nagasaki.
This table also shows the number and
percentage of exposures classified by
type of x-ray.

ABCC was the major contributor to
diagnostic x-ray exposure in this group of
Adult Health Study subjects, having been
responsible for 8.5 per cent of the total
in Hiroshima and 15 per cent of the total
in Nagasaki; exceeding by 3 and 4 per cent,
respectively, the institutions which were
next in importance. ABCC exceeded all
other facilities in both cities for radio-
graphic exposure, and all others in
Hiroshima for fluoroscopie exposure.
ABCC employs no photofluorography.

In Nagasaki, hospitals of industrial
concerns contributed more exposure than
did such facilities in Hiroshima, probably
because of the commerci;&\aspects of
the city of Nagasaki and the health
programs of business organizations. In
Hiroshima, private hospitals and clinies
were of greater importance in contributing
exposure.

Exposure to diagnostic x-ray was analysed
by sex, age, city, and procedure, using the
following 5 rates per total number of
subjects per year:

Occasion rate: occasions of exposure to
all types of diagnostic x-ray procedures

Radiography rate: number of films used in
radiographiec procedures

Fluoroscopy rate: number of occasions of
exposure to fluoroscopy

Photofluorography rate: number of films
obtained by photofluorography

Diagnostic x-ray rate: number of Xx-ray
exposures (radiography, photofluorog-
raphy, fluoroscopy)

F4FEU51E, MTTOZHHAX SR E
e ko 2200 & BT IREBTIE52%, &
W T1168% 4 EEEQIRIZFIZ L, HEiofEE
AMoBHHEOETEER L.

ABCC & Z OB ANBERER A AT R F 123t L, 2
WA X BmEgticowTEELEEERL, ST
E 2o 8.5%, EiETIZeEnl5% o REHE
¥, RUEDHEREIVEZhZTN3I% LWL %
£ 7. ABCCl, EEEFI IOV Tl
OBHBOVTIhEND L Z2OEFEL, EETITF
IZERAMO VT hoEHRLD E £ 572 ABCC
BB E T 2o TRV,

EWTl:, EELEBLTIBEEORHRKRT
OBREHHFFICE D - 70, BoBRWHOEE
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PR, SR, EERE L UXEHRENICR
WX SR OEE S BT 3 20 It BHR
W TAEROBERIZISDVTROS DOELH
vy -,

BRI . T OFE O 2 X o R A
b A - E1E g

R EERPICHEHLEZ7A VA

o
B BRI L WA E T 2B HE
Mg g MEBEREICERLEZ7A VAL
TR

WA X AT XARIRES
B, ER) b

(E#HE, M




TABLE 4 MAJOR INSTITUTIONS HIROSHIMA AND NAGASAKI:; NUMBER AND PERCENTAGE OF PROCEDURES
#4 EEFPIUVEHOEBEERFERIIA-2HAXBOMENHEI KL 20 5%

DIAGNOSTIC PROCEDURE  # IR X7

CITY INSTITUTION TOTAL  |RADIOGRAPHY |FLUOROSCOPY |PHOTOFLUOROGRAPHY

H T i% % i B & RE i B2

ND. % | NO. ) NO. % ND. %
ALL INSTITUTIONS A 0 B A2k 860 100 555 100 ag 100 207 100
ABCC CLINIC ABCC % 73 8.5 66 11.8 7 7 - -
A-BOME HOSPITAL T 43 4 46 5.3 43 157 2 2.0 1 0.5
RED CROSS HOSPITAL H a5 9 B 32 3.7 27 4.0 4 4.1 1 .5
EAST HEALTH CENTER W i R 31 3.6 ] 1.6 - 12 5.8
CITIZENS HOSPITAL il B A 28 3.0 19 3.4 6 6.1 1 0.5

= |[MAKIDONO CLINIC B[R R 24 ; 17 3.1 7 .51 -

% PREFECTURAL HOSPITAL L5 e 23 2.7 18 3i2 5 5.1 .

S |MEMORIAL HOSPITAL 20 2.3 13 2.3 6 6.1 1 0.5

= |MEDICAL SCHOOL HOSPITAL  J##if 19 | 233 8 6.1 -

. |NAGASAKI KOSEIDO HOSPITAL J&Mpls f 504 e 17 2.0 17 3 - -

‘L; KAJIYAMA INTERNAL cLINiC HEILIPIREERE 15 1.3 12 2.2 4 4.1 -
COMMUNICATIONS HOSPITAL S 15 1.8 B 1.1 - 9 4.3
INDKUCH! PREFECTURAL HOSPITAL WLir JF 7 Cl#ke 14 1.6 14 2.5 =i =
CHUDEMN HOSPITAL o 8 A 14 1.6 ] 1.4 - ] 2.9
KEKKAKU YOBOKAI CLINIC R 11 e R R Rk 14 1.6 14 2.5 - -

TSUCHIYA HOSFPITAL - J&t 7 e 13 1.5 12 2.2 1 1.0 -

CHUGOKU DENKI CLINIC o [ AT S 13 1.5 8 1.4 5 5 2.4
MITSUBISHI HOSPITAL g 12 1.4 7 1.3 2 2.0 3 1.4
KAWAMURA HOSPITAL v 7 1.3 5 5.1 | -
FUKUSHIMA HOSPI TAL 9 1.0 g 1.6 - =

TOTAL MAJOR INSTITUTIONS 443 51.5| 358  64.7 55 58,1 38 18.8
ALL INSTITUTIONS e [ H I ) 596 100 393 100 21 100 182 100
ABCC CLINIC ABCCH % 90 15.1 a7 275 1 3 14:3 -
MITSUBISHI HOSPITAL = g5 10.9| 37 9.4 4 18,0 24 13.2
UNIYERSITY HOSPITAL FOFE R 43 T2 as 8.7 3 14.3 2 1.1
A-BOMB HOSPITAL 5Ttk e 30 5.0 25 6.4 5 23,8 =
SEI-FRANSHISUKO HOSPITAL X735 » ¥ A 25kt 2B 4.4 26 6.8 ) =

CITY HEALTH CENTER o {5 fekt filp 26 4,4 8 2.0 - 18 9.8

Z |ATAGD HOSPITAL T b iz aw i 1 4.8 -

5 FUKUI HOSPITAL 4 P 13 5.9 13 3.3 - -

< |INASA HEALTH CENTER B 0 10 £k 77 13 2.2 15 a.8 - B 4.4

T NATIONAL HOSPITAL [ ] <7 45 e 13 2,2 12 3::1 1 4.8 5

£ |MITSUBISHI DENKI CLINIC - AR A GERE T 1" 1.8 5 1.3 - ] 31

w USUK! X-RAY CLINIC 1 X AR 9 1.5 7 1.8 2 9.5 =
JUZENKAI HOSPITAL +# 8 1.3 7 1.8 1 4.8 -
ZESHINKA|I HOSPI TAL 7 1.2 7 1.8 - -
MITSUBISHI ZOSEN CLINIC C AR 7 1.2 3 0.8 - 4 2.2
PREFECTURAL HEALTH CLINIC ULor (il 7 1.2 1 0.3 - B 3.3
MITSUBISHI SEIKO CLINIC = 7 TLHA 35 T 7 15:2 = = 7 3.8
CITIZENS HOSPITAL i 5 e 5 0.8 4 1.0 - 1 0.5
KEKKAKU YOBOKAL GLINIC b TR SRR ST 5 0.8 4 1.0 - 1 0.5
COMMUNICATIONS HOSPITAL  JE(F#IE 5 0.8 - - 5 2.7
TOTAL MAJOR INSTITUTIONS & EEMEE 407 68.3 | 315 BO0.2 20 95,2 g2 45.1
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TABLE 5

RATES PER NUMBER OF SUBJECTS PER YEAR BY PROCEDURE, SEX, AGE, AND CITY

#5 A, EWH, MBS 2B X RO BMARHE (EMIALY)
SEX AGE ALL OCCASIONS| RADIOGRAPHY FLUOROSCOPY |PHOTOFLUOROGRAPHY |ALL EXPOSURES
1 15 A58 ] Bk I 430 4k 3 E / il 58 it 2 A BE g
H N H N N H N H N
TOTAL #| 0.801| 0.985| 0.701| 0.832| 0.077| 0.048 0.253 0.478 1.032 |1.358
10-19 0.700| 0.750| 0.300| 0.417 - - 0.400 | D.500 0.700 [0.817
20-29 1.250| 0.722| 0.850| 0.361 | 0.100| 0,019 | ©0.450 | 0.444 1.500 [0.833
30-38 1.081| 1.292| 0.857| 1.167 | 0.082| 0.087 0.449 | 0.639 1,398 |1.,903
MALE |40-49 0.722| 0.843 | D.458 | 0.314| 0.056| 0,028 0.278 0.688 0.782 |[1.029
% |50-59 0.823| 0.800| 0.833 | 0.943| 0.115] - 0.1e8 | 0.257 [1.135 |1.200
60-69 0.567| 0.906 | 0.670| 1.313| 0.062| 0.083 0.082 0.2189 0.814 [1.594
70+ 0.241 = 0.241 - - - 0.241 -
TOTAL &t | 0.380| 0.535| 0.285| 0.616| 0.074| 0.030| 0.110 0.222 0.469 |0.868
10-18 0.778| 0.8909 | 0.278| 0.727| 0.056 | - 0.389 0.273 0.722 |1.000
20-28 D0.684| 0.627 | 0.544 | 0.568 | 0.114]| - 0.215 | 0.255 |0.873 |0.824
30-38 0.455| 0.535| 0.261 | 0.556 | 0,081 | D.014 0.126 | 0.208 0.468 [0.847
FEMALE |40-49 0.293| 0.810 U.213| 0.882 | 0.045| D.058 0.103 0.198 0.362 |1.137
s 50-59 0.344| 0.512| 0.306| 0.512| 0.070| 0.0098 0.087 0.148 0.473 |0D.854
60-69 0.328| 0.481 | 0.272 | 0.867| 0.112| 0,037 0.048 0.054 0.432 |0.778
70+ 0.211 s 0.193| - 0.018 - 0.018 = 0.228 -
H - Hiroshima N - Nagasaki
Table 5 and Figure 3 compare these rates | i : )
by sex, age, city, and type of x-ray. KEBFEUM3 I, Zhb0EEMER, Fih
il s L X BmEORBEN IZREL 2 E
The general trend was toward decreased DTH5.
frequeney of exposures with increased age.
Fewer females received radiographiec
exposure than males 1in the 40-60 year W AN £ & 3 1 B AT T 2

age group in both cities, which may be
attributable to continued examinations of
males under employee health programs.
Figure 3 shows the radiography rate to
have been lowest in the female group age
30-69 years in Hiroshima.
the fluoroscopy rate was approximately the
same in the 20-
Hiroshima, but in Nagasaki it was lower in
the 20-39 year age group.
rate in Nagasaki in the 40-69 year age
group was approximately the same as in

In both sexes

69 year age group in

The fluoroscopy

Hiroshima. The rate for photofluorographic
exposures declined rather abruptly after
the age of 40 years,
both cities.

the total number of diagnostic x-ray

in both sexes and in

However, the rate bhased on

exposures for both sexes did not decline
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FIGURE 3 RATES PER NUMBER OF SUBJECTS PER YEAR BY PROCEDURE, SEX, AGE. AND CITY
X3RRI, FEsn, s RAX oA EHE (FM1 ALn)
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abruptly until about 60 years and older.
Diagnostic x~ray exposures were least
fregquent in the female 30-69 year age
group in Hiroshima.

Table 6 and Figure 4 compare the rates
for exposures to diagnostic x-ray by type,
city, and exposure group.

The occasion rate was higher in Nagasaki
than in Hiroshima in all exposure groups;
and was higher in-Groups 1 and 2, than in 3
and 4, in both cities (Fig. 4). The radio-
graphy rate was higher in Nagasaki than in
Hiroshima in Group 1 and Group 4, but
little difference was seen in the radio-
graphy rate in any of the four exposure
groups in Hiroshima. The fluoroscopy rate
was higher in Hiroshima than in Nagasaki
except in Group 1. The highest fluoroscopy
rate was in Group 2 in Hiroshima; a low
fluoroscopy rate was seen in this group in
Nagasaki, but the number of cases of
fluoroscopy in Nagasaki was quite small.’

Figure 4 also shows that the photofluoro-
graphy rate was higher in all exposure
groups in Nagasaki than in Hiroshima.
However, no real difference was seen in the
photofluorography rate among exposure
The rate for total number of
diagnostiec x-ray exposures was highest in
Nagasaki in Groups 1 and 4.

groups.

However,
the distribution for Hiroshima was quite
even among exposure groups.

Table 7 shows the number and per cent of
exposures to radiography and fluoroscopy,
by sex, body site, and city.

The number of chest examinations far
exceeded all others. Males received chest
examinations 10 to 12 per cent more
frequently than females in both cities.
Radiographic examination of the abdomen was
due to this
trend in the female group in that city.
Fluoroscopy of the esophagus, stomach,

more frequent in Nagasaki,

and
duodenum was of greatest frequency among
the fluoroscopic procedures in both cities.
Fluoroscopy of the chest was performed

more frequently in Hiroshima.

PDroBE@miczsETCRABIIEKETLAE 2 5 .
ZWH X fEsE, RED30—69F LB
’J/\?;‘ﬁ‘-’) f_'..

#6 B LUK 4 1%, 2R A X 8 A o fRi,
Wil s & CHERIERTS 5.

DERL, TRTOHBH ISPV TERS &L
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(X4). BEERBEEZ BIBELIPEITFT
HIEB LY EBO RSS2, EEO420
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TABLE 6
#6

RATES PER NUMBER OF SUBJECTS PER YEAR BY PROCEDURE, EXPOSURE GROUP AND CITY
BARBEA, EBTI0IC S 2 BET X S0 RIS (ER LAY D)

EXPOSURE GROUP ALL 0CCASIONS| RADIQERAPHY FLUORDSCOPY |PHOTOFLUOROGRAPHY |[ALL EXPOSURES
e & ,s [LEE$it47 EW fis] 438 it B 4 B3 5
Hoo| N H N H N H N H N

TOTAL 0.523| 0.708| 0.426| 0.703 | 0.075| 0.038| 0.159 0.328 D.660 |1.068
1 PROXIMAL bl e 0.543| 0.846| 0.414| 0,048 | 0.062| 0.077 0,162 0.276 0.638 |1.301
2 PROXIMAL 3T 25 e 0.582| D.723| 0.524| 0.518 | 0,089| 0.007 0.180 0.382 0.803 |[0.894
3 DISTAL Tt P 0.465| 0.534| 0.424| 0.478 0.065| 0.022 0.124 0.268 0.612 (0,843
4 NONEXPOSED  FEki# 0.505| 0.502| 0,348 0 344! 0,080 D.0389 0.174 0.328 0.502 |1.210
H - Hiroshima 55 N - Nagasaki &

FIGURE 4 RATES PER NUMBER OF SUBJECTS PER YEAR BY PROCEDURE, EXPOSURE GROUP, AND CITY
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TABLE 7 NUMBER AND PERCENTAGE OF EXPOSURES TO RADIOGRAPHY AND FLUOROSCOPY BY BODY SITE,

SEX, AND CITY
F£T EPACE), W, AWEl, EEREEERNCAAEHENEE F0FSE
TOTAL &l MALE 5 FEMALE #
BODY SITE HIROSHIMA| NAGASAKI [HIROSHIMA | NAGASAKI |HIROSHIMA | NAGASAKI
B R EEr 1) L W = £ Wi T5 f5 e Ui
ND. % NO. k) NO. i NO. k] NO. % NO. %
TOTAL f 555 100 [393 100 |3to 100 |18s 100 |245 100 |205 100
. [LunNes. HEART.. BRONCHIRL JUBS 334 60.2[235 60.1|200 64.5(125 66.5[134 54.7(111 54,
= | T, Lo, A X
a.
A 8
2 [EiaeRARDS, STONACH, JDUGDENEN 83 15.0| 73 18.8| 43 15.8| 19 10.1| 34 13.9| 54 26.3
o | frii, H, + 4518
L=
— |KNEE JOINT, LEG, ANKLE, FOOT, TOE
[=] . v *
S mm, m, B 2, B 7l Ty G QR S R v S T A O o ol T
w e R Nath R R R G RIS 23 440 U3 8.3l vz a.E| & oz dr a.s| w4l
= |RFHE, B, kB
g KIDNEY, URETER T, IRAE 20 a.e| 10 2.5| 10 3.2 - = 10 4.1 10 4.9
i |LuMBAR VERTEBRA IEHE 15 2.7 1 0.3 B 1.8 - - g9 3.1 1 0.5
OTHER F Ol 51 9::2: 37 9.4 7 2530 f2l5 133y 3T s L 12 5.9
UNKNOWN e 3 0.5 - - - - - - -
. |TOTAL G 9 100 21 100 34 100 11 100 54 100 10 100
[-%
o |ESOPHAGUS STOMACH, DUODENUM
o G e R 65 66.3| 12 S| o 1. A ; 5
3 g, W, Fois 57 61.8| 5 45.5| 44 6B.8B| 7 70.0
(-
= |LUNGS, HEART, BRONCHIAL TUBE :
R 6 16. 1 4 12. -
S | p, L, AR X o kBl FANSEE. B RN S SRR
“ |GALL BLADDER EE 5 a1 AT ealmwe el temeg e
= [INTESTINE B 4 4 - { TR 2 ST Sy (s
" loTHER % oAb 8 oez| g gadE| 'z sl W hEdd| e el e doiio
DISCUSSION E in

This survey indicated that subjects
examined in the ABCC Department of Radi-
ology, Hiroshima and Nagasaki, were exposed
with significant frequency to diagnostic
mediecal x-ray in other hospitals and
ABCC was the most
important contributor of such exposure
to the population ABCC.
the exposure at ABCC was not

clinies. In each city,
examined at
However,
far in excess of the next facility of
importance (4 to 6 per cent).
90 per cent of the examinations at ABCC
ABCC
contributed a minimum exposure during

More than
were radiographs of the chest.

gastrointestinal examinations, limiting
fluoroscopy time to three minutes or less
per patient. ABCC employs no photo-

fluoroscopy-

Radiation therapy was not shown to be of
importance as a source of medical x-ray
exposure in these subjects.
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The larger hospitals and clinies were
shown to be more important than the small
offices of private practitioners as sources
of exposure. Radiography was by far the
most frequent means, with photofluorography

next of importance in frequency.

Most of the examinations in facilities
other than ABCC were of the chest. Though
the majority of such examinations may
have been conducted with the subject
asymptomatic, anxiety about pulmonary
tuberculosis might have influenced fre-
quency of examinations. Though the sample
was small to compare exposure to diagnostic
x-ray by sex, age, and exposure group, it
can be said that examinations were more
frequent in exposed males mainly due to

frequency of photofluorography.

In Nagasaki the somewhat greater occasion
rate in the proximally exposed groups is to
be noted,
diagnostie x-ray was rather evenly dis-

though the overall rate of

tributed among the four exposure groués.
This is particularly noteworthy in view
of the fact that persons exposed 0-1999
meters from the hypocenter might be
considered to have certain privileges with
regard to examinations under the Atomic
Medical Treatment lﬂw;2

might request more frequent examinations.

Bomb Survivors' or

Accuracy of recollection may be expected
to decrease as the span of time lengthens
in a retrospective survey based on ques-
tioning the subjects. in the
current study accuracy of response was
analyzed for 1303 Hiroshima subjects by
comparison with ABCC medical records.
tabulations and
discussion of this analysis of responses,

Therefore,

Appendix I presents

together with recommendations concerning
methods and design of future surveys
of this type.

SUMMARY

A survey was conducted for three months
among subjects seen in the medical clinics

of ABCC, Hiroshima and Nagasaki, to
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determine the extent of medical x-ray & OB AT T2 1T 2 EHE st o WA & 39
recelived in ABCC and other hospitals and

clinics. Fmphasis was chiefly methodologi- Ll ZOMWETE, BREHED LU 20K
cal to prepare for later studies designed HEE & 0 T EFE X N8 5T B A7 M B RE 1
to evaluate the contribution of medical FOBREELEST 32N T 2HNE £ 24050
x-ray to total radiation dose received by

survivors of the atomiec bombings and EASER T - E ke Bicka L&
controls. The frequency, the institution AWECIE, XGEMoEEL: ZOHE -0 %

in whieh the subject received x-ray, as S 3 S5, T .
EAX RIS E T 2R LB ERON B

well as the types of exposure were the AAXRREE R T LR ERLERONR L

prime considerations in the survey. The Uiz, BEEMATIZ > wTRA MR, FEHhlb

data were analyzed for each city by sex, US i RRBE ) |2 M L 7
age, and exposure status.

APPENDIX |
T 8 1
ANALYSIS OF RELIABILITY OF RESPONSES TO MEDICAL X-RAY QUESTIONNAIRE
EEAXGEMEICL - TESWAAEOERMICOVT ORI

For the 1303 Hiroshima subjects included ABEFEICEF N T WAL BOXH#13034 12
in this study, ABCC medical records DT ABCCO)E?EL{H&’EEH?&@E%‘& % ke

were compared with answers shown on the o K &
questionnaires. As the basis for more B SR LRI OAREE LT, Fske

detailed analysis, discrepancies between BMEEO Pﬁmﬁﬁ RO 2HEEIZHEL .
records and questionnaires were differ-

entiated into two types: 4 B '
ABCC TXHBREZRFALLEIELALN

Reported exposures to x-ray at ABCC not ABCCOUB THXBMEZZ T TV EVE
substantiated by ABCC records

Recorded exposures to x-ray at ABCC not ABCCTXMMEE R LA H 2, X
reported by the subject BEIIHTCVEVERELEZLD

0f course, only exposures to x-ray within

the ABCC facilities could be considered in Wy ETE %<, ABCCTERL ZXHHRE
this comparison between medical records DG TAEMEhoRZE & i LEET 3

and reports on the questionnaires. For & 3 i e
= heres ARE X7z EEEEIZOWVWT
the purposes of comparison, two indices of L ess DILBD 720 123

reliability were employed: 2o HBEEH VI

ABCC exposures reported and confirmed by ABCC charts
Confirmation Rate = _ABCCOILB THIR S N/ ABCCIZ &1 5 X ARG nl 2

e ABCC exposure‘s reported on questionnaires
s ,.,., HE - 3 . Aot Bl T r:|[JJ #l
(HZETHE =N AZABCCIZ BT 5 X #HE & 0] £

ABCC exposures eroI‘I‘Pd and confirmed by ABCC charts

Repor‘til’lg Rate = ABCC® I!Lfffl{fr Ji-'f'}_uL. = ?rL -%‘ ABCCIZ BT A X 'GI‘J‘IU]” 'ﬁ‘”iﬂ z\’,}r{ x 100

e ABCC exposures according to ABCC charts
o ABCCOERIZET & TV ZABCCIZ 1T 5 X AT

x 100
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Thus, the confirmation rate may be
defined as the percentage of reported
exposures to x-ray at ABCC confirmed by
ABCC medical records. The reporting rate
may be defined as the percentage of
exposures to x-ray at ABCC shown on the
medical records which also were reported
on the questionnaires.

Table 8 shows the confirmation and
reporting rates for occasions of exposure
to radiography and fluoroscopy, number of
films, and body site.

The confirmation rate generally is higher
especially
and
The
confirmation rate for fluoroscopy 1is
probably
confusion of

than the reporting rate,
for radiography over fluoroscopy,
highest for occasions of exposure.

much lower than radiography,
attributable to subjects’
the terms fluoroscopy and radiography.
Ocecaslons of exposure to fluoroscopy were
not so easlly identified by subjects-ds
The
confirmation rate for number of films was
also low (62.5 per cent); the subjects
recalled with accuracy only the examination

were exposures to radiography.

as a whole. The response for fluoroscopy
with regard to body site was less reli-
able (56 per cent)
(68 per cent), but the general indication
is that even a gross subdivision of
the body by site causes some degree of

unreliability.

than for radiography

The reporting rate was less than 50 per
cent on all items; by number of films,
3.4 per cent, indicating that few of the
subjects had any idea of how many films
were taken. Most of such examinations were
performed for asymptomatic subjects, a
factor which could influence recollection.
Recollection also cecould be influenced by
the fact that subjects received multiple
examinations on the same day that the
x-ray procedure was performed.

Table 9 shows the confirmation and
reporting rates,
subjects.

by sex and age of the
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TABLE 8

CONFIRMATION AND REPORTING RATES FOR EXPOSURES AT ABCC BY PROCEDURE,

HIROSHIMA

#8 ABCC (EE) Iz 2 X 2B 0801 ¥ o B 75 o0 7 5 ) 124 TR & s
EXPOSURES TO MEDICAL X-RAY AT ABCC ABCCIZ# (T2 [R#HfH X #5064t
E
T CONFIRM n/neponrsn CONFIRMATION| CONFIRMED/, o\ ., [REPORTING
oL T30 2 I REcorn | NATE
s SRR iR/ B
E#iLe
L %
OCCASIONS OF EXPOSURE  Z&#i
RADIOGRAPHY+FLUORDSCOPY 1a/ 18/
PR+ 42 Bl 8 48 A0k
';llll.\
RADIOGRAPHY L FiE L 5 18/, i g 15/, ¢ 3.3
T
FLUDROSCOPY HEH T sl 54, Lt
i - I %
NUMBER OF X-RAY FILMS X4 7 4 L4 ¥ 5/ 4 T Vus 3.4
BODY SITES EXAMINED WEdE L 7 Bk
RADIOGRAPHY I H 18/, 4 68, 4 18/,s 28,9
&
FLUOROSCOPY i 5 4 o 5/, A7

TABLE 8 CONFIRMATION AND REPORTING RATES FOR EXPOSURES AT ABCC BY AGE AND SEX, HlRUSHIMﬁ
#9 ABCCER)IZH T 2 X SRR O MR, FRsmic 2 g L dhx
[
CONFIRMED peponTeD conprrmation | “NFLEED Mo icaL Recoro | geporTing
AGE BE S/ may . RATE R / % % 70 4% RATE
i i i = Wi
MALE % | FEMALE ¢ | TOTAL it % [MALE 35 | FEMALE 4 | TOTAL & %
60+ 3V g I o 574 8/ 4 17 4 814 28.8
40- 59 a7'L, B 10/, | - B iy 10/, B
Ehaad g L 4 100.0 i Y8 Y4 28.6
<9 < 2 - 0/, E 0/ i0.0
TOTAL 8/ 9, 187, - /14 96 187 oy

The confirmation rate decreased with

age in both sexes. The reporting rate
was generally high in the 40-59 year
age group. in spite of being
one of the most recently examined (90 days)

one 82 year old subject failed to report.

However,

Three or four subjects over 70 years of
age over-reported. The reporting rate for
females was lower than the rate for males
but no statisti-
cally significant difference was seen

between sexes.

according to this table,

Table 10 shows the confirmation rate and
reporting rate of x-ray examinations, by
sex and time elapsed.

Though the number of subjects was small,
the confirmation rate was 100 per cent for
the 90 day period immediately prior to the
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interrogation. It was low from 91 to 270 5 270Hmmrﬁ@*ﬁﬁi:’)L‘T@Eﬁgﬁ%f;fﬁ—F
days. The confirmation rate rose between

271 and 365 days prior to interrogation. L, W[ 2710 » 5 3650 ORAMIZZ 13 2B TE
However, there was a relatively small ZDOWTOERRIE» - 7=, AREOLHRIZITE

number of subjects. Some may have had s T GEE m ; L
BOLETH - 20 Fp |2 PR A
symptoms at the time of examination, which BEDBT S o 7277, HFHITRERE IIER Y 5

would influence recollection. Generally, S ZEFOEFIIEE LA NAL V. —BH
the reporting rate decreased with the IR I OB L HIZET L.

lapse of time.

TABLE 10 CONFIRMATION AND REPORTING RATES FOR EXPOSURES AT ABCC BY SEX AND DAYS BETWEEN INTERROGATION
AND EXAMINATION, HIROSHIMA

F10 ABCC(EE)-H T AXGBERM MR, PLUBRE,CHET TORBARN I A LERE L HER

CONF IRMED/

ELAPSED REPORTED conrirmATIoN| SONFIRMED/\enicaL RrEcORD REPORTING
DAYS TEER ¥ RATE - o RATE
‘ il T ; - HE 32 / Pfi‘?;dii o
#ei A e 32 4 ok

MALE 5 FEMALE % | ToTAL 3f i MALE % | FEMALE 4% | TOTAL 3t %

L B8] 3 - 3/ 5 Vi 2/ 0/, 2/ o
g1-180 - v, 3, o - v, 3/, 1 24

181-270| 2/ , Wi o 7 - 27 2 o B

211-3858| 8/ ¢ A% 87 5 100. 0 LY 419 841 29. 0

Es
TOTALER| 8/, 8/, 4 18/,, T 914 9/, 187, . 40.0

Table 11 shows the reported occasions

of exposure to x-ray, all institutions #111t, ABCCO AL 6 F2DihdiEikic &
included, by months prior to interrogation, !

WTEXMiRE e R L 2B
without regard for medical records. The To XA e 2l a3 [l % &

month prior to interview was assigned a T O R PIESE 25 L. :ﬂii&.'—%ﬂ’ﬂﬁ:ﬂﬁ
value of 100 per cent. Figure 5 shows the LHRA L TR . GO B o3 R E
percentage of medical x-ray examinations

0, Fe = | = g b T Ay a
reported by Hiroshima subjects, by months # 100% & L7z, H5 1, IKBOMREN MEL
prior to interrogation, and by mode of  BUFFIX ARMTIDBUE & N O A B & SHTE
examination. o

Iz s HaEERLL.

Reports of exposures decreased with
time elapsed. The higher values at six

X MR O #E BOX R o F8 & 3t isEd L
months prior to interview probably are

attributable to mass chest examinations. Fo. 6 A ARiOBmVEIE, AL REoEH
Seasonal variation may be a factor espe- BZ0-0TH25. BllEEBEBEEIIIE =Y
cially regarding photofluorography. In L
I \“}J 7 e ; 5 E Ay
the interests of detecting pulmonary ZE) RO 5N D, FFEEOFEL &V s s
tuberculosis, mass chest examinations, sz L2 e EFRE AT EHICERS

especially by means of photofluorography,

VT E Y, FAMBEREE, EBERELERLY
B ARSI B e g peldlor the nNTEy F /- MR R3S e A

year. Photofluorography is more often LRSI BETA DI VEBIITZONT
employed in examining normal persons, than SOMET, EEREPEHRLY F k)
are radiography and fluoroscopy. For =

these reasons a greater seasonal variation HENFLWEEZLNS. 5T, I PR 3 7
might be expected in photofluorography, H#A» 55 Mo BERYOHEE ML, X

than in radiography and fluoroscopy. The
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TABLE 11 NUMBER AND PERCENTAGE OF EXPOSURES AT ABCC AND COMMUNITY INSTITUTIONS BY PROCEDURE
AND MONTHS BETWEEN INTERROGATION AND EXAMINATION, HIROSHIMA

#£11 BREOMEMFLIURELSHBET TOSBENIIALABCC L RERBERIZHIT S
SRBENNEFOESE

T8 TAL DIAGNOSTIC PROCEDURE ZHTRIXM®
Siiesdn Wik ucigggégs R“§{§§§i£”’ FLU%%?;cOPY PunTn;;;ﬂg;gnApuv
5t A NUMBER NUMBER NUMBER NUMBER
[a] 8 g | * |mx | ¥ I 3 4

0 41 33 4 18
1 g6 |[too.o| s8 |1o00.0| 13 |1o0.0 33 100. 0
2 66 8.8 | 44 66.7 B B1.5 25 75.8
3 48 50.0 41 62.1 7 53. 8 12 J6. 4
4 . 42 43.8 | 47 T 2|t 76. 9 3 9.
5 51 53.1| 40 §0.6 | 11 84.86 13 39. 4
6 68 70.8| 53 80.3 8 69.2 21 63.6
7 50 52,1 | 44 66. 7 8 61.5 14 42. 4
8 52 54.2| 43 65.2 B 46,2 16 48.5
q a6 a7. 5§ 29 43.89 B 46, 2 10 30.3
10 33 34.4 | 81 17.3 5 38. 5 2 6.1
11 16 7.5 24 36. 4 B 46. 2 18 48. 85

12+ u__)_?:;:\_nﬁﬂuwu 5e 6 g 5

FIGURE 5 PERCENTAGE OF EXPOSURES AT ABCC AND COMMUNITY INSTITUTIONS BY PROCEDURE
AND MONTHS BETWEEN INTERROGATION AND EXAMINATION, HIROSHIMA
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lower frequency of photofluorography
in
interview could therefore indicate an

three through five months prior to
actual decrease in exposures rather than

subjects' failure to recall the procedure.

CONCLUSIONS

To achieve reasonably high confirmation
and reporting rates, such retrospective
surveys should cover a relatively short
period, e.g. approximately three months
immediately prior to interrogation.
Subjects in older age groups, especlally
over 60 years of age, should be excluded

from such surveys.

Greater accuracy can be expected in such
a survey if less specifiec information is
requested. The occasion of the examination
apparently can be accurately reported, but
the subject should not be expected to
differentiate between procedures such as
radiography and fluoroscopy. It would seem
desirable to limit the number of body sites
to no more than three or four. More
detalled information could be obtained

from the examining facility if required.
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