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EXPOSURE TO MEDICAL X-RAY IN COMMUNITY HOSPITALS AND
CLINICS, SURVEY OF SUBJECTS, FEBRUARY 1964 -JANUARY 1965

HIROSHIMA — NAGASAKI
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HEEORE1964FE 2R —1965F 1 R

BACKGROUND

In assessing the contribution of medical X-ray to the
exposure of the populations of Hiroshima and Nagasaki to
ionizing radiation, the ABCC Departments of Radiology
and Statistics, in cooperation with the Research Institute
for Nuclear Medicine and Biology, Hiroshima University,
are conducting a continuing program of epidemiological
and desimetry studies. Three basic procedures have been
used:

Interrogation of participants regularly examined at ABCC
in the ABCC-JNIH Adult Health Study"? and the In
Utero Stud}f3 concerning the time and location of their
exposure t0 medical X-ray in community hospitals and
clinics in Hiroshima and Nagasaki;

Follow-up interrogation of personnel in the community
hospitals and clinics to determine technical factors used
in the exposures reported in step 1;

Dosimetry in which the exposures elucidated in steps 1
and 2 were reproduced using phantoms and dosimetry
apparatus.

Such a series of studies in three steps was begun in
1962 and completed in 196446 Posteroanterior (PA)
chest examinations were most frequently reported, but
relatively little information was obtained about other
examinations, especially in Nagasaki. Gonadal and bone
marrow doses by radiography were calculated for all
cases, but only PA chest examinations were numerous
enough to provide sufficient data for relizble dose ranges.
After the method of Epp et al,-'r graphs were made for
estimating PA chest examination doses for parameters of
technical factors used. The present study was then
planned to obtain specific information on exposure to
medical X-ray and on the details of equipment and other
technical parameters from which actual dose estimates
might eventually be made. Additional objectives included
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procurement of data for fluoroscopy and photofluorography
to show trends of their use in the two cities. It was also.
designed to show whether atomic bomb survivors receive
more medical X-ray than other residents of Hiroshima and
Nagasaki, and to provide better knowledge of occupational
exposure to fonizing radiation among the Adult Health
Study subjects. In earlier studies, reports of radiation
therapy were relatively few, particularly in Nagasaki.""
To establish trends of exposure and identify institutions
where radiation therapy was administered, for later dose
estimates, subjects were also interrogated about such past
exposure,

METHOD

In the: ABCC Department of Radiology, Hiroshima and
Nagasaki, all Adult Health Studyl'2 and In Utero Study
su]:rje(:ts3 examined between 1 February 1964 - 31 January
1965 were interviewed by one principal and one alternate
interrogator in each ecity concerning all diagnostic X-ray
examinations received within 3-months prior to interro-
gation. A 3-month recall period was used for diagnostic
exposure because subjects cannot generally remember
such experiences for longer periods.s Subjects were
asked to recall which of four body areas were exposed
during these examinations.

They were also queried concerning radiation therapy at
any time in the past; no time limit for recall was used
because these procedures presumably can be more easily
recalled than diagnostic ones, the procedure itself or the
condition for which it is administered being of greater
significance. They were also asked to recall occupational
exposure to ionizing radiation at any time in the past.
The survey was hegun at the same time in both cities,
using the same interrogation form (Figure 1). One of us
(55)instructed all of the interrogators. The interrogaters
were not exchanged between the two cities.

“Qceasion” as used here indicates one examination by
radiography, fluoroscopy with or without radiography, or
photofluorography. It also indicates a treatment or course
of treatments by radiation therapy, and a period or periods
of occupational exposure to ionizing radiation. Photofluoro-
graphy (indirect radiography) consists of photographing an
image on a fluoroscopic screen; in radiography, the image
s recorded directly on film.

To analyze diagnostic X-ray exposure by sex, age, and
procedure, an exposure rate was defined for the 3-month

period as:
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Number of “occasions” of exposure in 3 months 3 # A [l o[ &0 |

Exposure rate =

g 4t Number of subjects #t&REHK

The calculation was made for each type of diagnostic
X-ray and for all types combined.

RESULTS

In Hiroshima, 5293 subjects were interrogated and in
Nagasaki, 2221. Distributions of subjects by sex, age,
comparison group, and city are shown in Table 1 and
Figure 2. The age and sex distributions shown reflect
the basic sampling structure of the Adult Health Study
and the In Utero Study.

Distributions of subjects by reported number of “occasions™
of diagnostic medical X-ray exposure are shown in Table 2
by sex and city. Of the 5293 Hiroshima subjects and
2221 Nagasaki subjects interrogated, 3986 (75%) and
1996 (90%) respectively reported no exposure. By far
the majority of those exposed in both cities reported only
one “occasion” of exposure (Hiroshima 1159, Nagasaki
207). Accordingly, exposure rates were low, especially
in Nagasaki. The rate for Nagasaki (0.11) was signifi-
cantly lower than that of Hiroshima (0.28) for each sex
and for both sexes combined. Rates for males were higher
than for females in both cities.

The results of an earlier study in 1962,* and during two
periods of the present survey, are compared in Table 3in
the interests of comparability of technique and changes
over time. Although the changes over time are significant,
in the statistical sense, and in each city, the relative
position of the two cities is the same in each period, and
the results do seem fairly consistent.

Table 4 shows the number and rate of diagnostic X-ray
exposure by type and by city. X-rays of each type were
much less frequent in Nagasaki than in Hiroshima for
both sexes (P<.001). Fluoroscopy was very infrequently
reported in Nagasaki, only 23 exposures among the 2221
interrogations for the entire year 1964-65. Figure 3 isa
graphic representation of the exposure rates in Table 4.
The main difference by sex is the lower frequency of
exposure of females to photofluorography.

Table 5 shows the number and rate of X-ray exposure by
type of medical X-ray, age, sex, and city, for a recall
period of 3 months, In Hiroshima, an increased frequency
of photofluorography was seen in those 18-19 years of age.
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FIGURE 2 DISTRIBUTION OF SUBJECTS BY AGE, SEX, AND CITY
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Subjects of 50 to 59 years in both cities reported the
highest rates for all types of exposure.

Reported exposures by body site and by city are shown in
Table 6. Among radiographic examinations those of the
chest were by far the most frequent in both cities. Fluo-
roscopy was most often used in gastrointestinal examinations
in Hiroshima and was the only type of fluoroscopic exami-
nation reported in Nagasaki. There is no evidence that
this was an artefact of survey technique. This suggests
a basic difference in the medical practice of the two cities,
and thus a lower medical X-ray dose to Adult Health Study
subjects in Nagasaki than in Hiroshima. In Hiroshima,
12 barium enema examinations and 8 chest fluoroscopies
were also reported. Photofluorography was reported in
both cities only for chest examinations.

Table 7 shows the distribution of Adult Health Study
subjects reporting medical X-ray exposure by type of
medical X-ray, comparison group, and city. The primary
concern is the comparability of Comparison Groups 1-3,
since these groups carry the major burden of investigating
the effect of radiation on survivers. But we are also
interested in the comparability of the survivors (Groups 1-3)
and those who were not in the city ATB (Group 4)
Accordingly, three significance tests were performed:
a general test of the homogeneity of all four groups; a test
of (1-3}vs 4; and atest of 1 vs 2 vs 3. In Nagasaki none
of these tests revealed significant variation. In Hiroshima,
significant differences are seen among all four comparison
groups, and between the survivers(1-3) and those not-in-city
ATRB, but the three groups of survivors do not differ
significantly and do seem reasonably homogeneous. The
only suggestion of variation among groups 1-3 is in the
test on photofluorography where Group 1 has the lowest
frequency. The deviation of Hiroshima comparison group 4
rests largely on its lesser frequency of photofluoro graphy
(P<.05), and also on its lower and statistically significant
frequency of radiography {P<.05). The differences are
most marked at ages 40 and above, and especially for
exposure to photofluorography. If this analysis is repeated
on the basis of the rate of exposure to medical X-ray
essentially, the same conclusions follow.

No definite seasonal variation in either city was detected
for radiography and fluoroscopy (Table 8 and Figure4)
Photofluorography was less frequently reported in
Hiroshima in the first 4 months of the year.
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Radiation therapy exposure was reported by 150 subjects
in Hiroshima, and only 2 in Nagasaki; no subject reported
mere than one such exposure {Table 9). One of us {SS)
investigated the interrogation in each city without finding
any variation in technigue to which this difference could
be attributed.

In Table 10 reports of radiation therapy are distributed
by time from exposure to interrogation. Radiation therapy
is presumably more easily recalled than diagnostic exposure
because of its more dramatic nature and the significance
of the condition for which it is administered. Most “oc-
casions” were within 5 years of interrogation. With the
lapse of time subjects may not recall therapeutic exposures
so easily, but increasing age and deaths, some from ma-
lignant disease, could have been responsible for the fewer
“occasions” with lapse of time. Those who reported

exposure many years earlier may have been freated for

more benign conditions.

Table 11 shows that of the total 150 “occasions” of
radiation therapy reported by Hiroshima subjects, 102
(68%) were for ailments thought by the subject to have
been benign. Of the remaining 48(32%) of the exposures,
only 15 (10%) were thought by the subjects to have been
for malignant disease. Only two exposures to radiation
therapy were reported by Nagasaki subjects, and in both
cases for unknown diseases. Responses concerning
exposure to radiation therapy will be evaluated in a future
study of community hospital records.

Few “occasions” of occupational exposure were reported
(Table 12). Members of the mediecal profession reported
occupational exposure most frequently.

DISCUSSION

Subjects seen regularly in the Adult Health Study
reported frequent “occasions™ of diagnostic medical X-ray
exposure in community hospitals and clinics between their
routine visits to ABCC. In Hiroshima, approximately
259% of the subjects had received such exposure outside
ABCC, compared to 10 % in Nagasaki. This also suggests
a marked difference in radiologic practice in the two cities,
In Hiroshima there was an apparent increase in exposure
to diagnostic procedures in the interval between surveys
(1962-64), the cause of which is not known. In both
cities, few individuals reported more than one ‘exposure to
medical X-ray for the 3-month recall period.
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FIGURE 4 SEASONAL DISTRIBUTION OF OCCASIONS OF MEDICAL
X-RAY EXPOSURE BY TYPE OF EXAMINATION AND CITY
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TABLE 2 DISTRIBUTION OF SUBJECTS AND RATE OF EXPOSURE BY REPORTED
NUMBER OF EXPQSURES TO MEDICAL X-RAY

#£2 WNEBEESMBLUCREHE: GHEIh-ERAXSHSEER, K - EF

Occasions Male Female Total
B8 4[] ¥4 E:l # % i it %

Hiroshima K&
1408 71.47 2578 77.58 3986 75.31

0
1 497 25,23 662 19.92 1159 21.90
2 48 2.44 69 2.08 117 2.21
3 10 ' 0.51 10 0.30 20 0.38
4 5 4 9
5 1 0.35 0 } 0.12 1 0.20
12 1 i} 1
Total &3 1970 100.00 3323 100.00 5293 100.00
tor more 1 fFLL £ 562 285 745 22.4 1307 24,7
Total occasiens
FAEE L - Q—— 660 846 1506
Exposure rate
BN e 0.34 0.25 0.28
Nagasaki £4§
0 824 B7.47 1172 91.63 1996 89.87
1 113 12.00 84 7.35 207 9.32
2 5 12 17
0.53 1.02 0.81
3 1 1
Total &t 942 100.00 1279 100.00 2221 100.00
1 or more 1 {501 118 12.5 107 8.4 225 101
Total ocecasions
EHAEIE . 123 121 244
Exposure rate
BHE e 0013 0.09 0.11

TABLE 3 DISTRIBUTION OF SUBJECTS BY OCCASIONS OF EXPOSURE TO MEDICAL
X-RAY — COMPARISON OF SURVEY RESULTS

#3 E#RXSERH0EBSKESH: BHEMROILE

Aug-Nov 1962 Feb-Jul 1964 Aug 1964-Jan 1965
Occasions of 19626 8 A - 118 1964 28 -7H 1964% 8 A - 1965% 1 {
:;;;sl%r:).{ Hiroshima Nagasaki Hiroshima Nagasaki Hiroshima Nagasaki
i~ HE Iis B £ # g =] B i
0 1428 669 1963 811 2023 1185
1 272 30 444 125 715 82
2 24 ) 47 9 70 8
3 11 1 B 1 12 0
4 3 0 5 0 4 0
5 0 1 0 ¢ ¢
2 0 0 0 1 0
Total &3t 1738 765 2468 046 2825 1275
One or more 1 MIEL L 310 - 96 505 135 goz2 g
% 17.8 12.1 20.5 14.3 28.4 7.1
Total occasions
£ RyEnK...... 365 103 587 146 919 98
Mean F#5 0.21 0.13 0.24 0.15 0.33 0.08
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TABLE 4 FREQUENCY OF X-RAY EXPOSURE BY SEX, TYPE OF X-RAY, AND CITY
#4 XHBEBEHOHE: & - XEREQME - M5

Oceasions of

exposure Radiography Fluoroscopy  Photofluorography Total
53 81 B 24 [ 22232 &R g R H
Hiroshima & &

" Male B, 240 106 314 660
Rate ¥ ...... 0.12 0.05 0.16 0.34
Female % .. ..., 341 136 369 846
Rate H..cvee 0.10 0.04 0.11 0,25
Total &3t ........ 581 242 683 1505
Rate #........ 0.11 0.05 0.13 0.29
P (Male vs Female) Sugg NS bk b

Bt g

Nagasaki %5

Male B e 47 8 68 123
Rate ... 0.05 0.01 0.07 0.13
Female %« ........ 76 15 30 121
Rate #............ 0.06 0.01 0.02 0.09
Total &3k ....... 123 23 98 244
Rate # ... .06 0.01 0.04 0.11
P (Male‘vs Female) NS NS *hx **

Btk

Results of Significance Tests Hiroshima vs Nagasaki
LhBuEHORREREOEY

Male % . LE2 ok EEL 2 *EE
Female 'k _________ EEE S EL 2] Fkk EL 2
Total %é ian EE L Ll E ] *xk L2

**P2.001, **.001<P2.01, *.01<P<.05, Sugg AT 05<P< .10, NS fTET L P>.10
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TABLE § REPORTED X-RAY EXPOSURE BY TYPE OF X-RAY, BODY SITE, AND CITY - SEXES COMBINED
#6 XMBHOFE; XEMEOMM - WA - Hiisl, Hhad

Sit Hiroshima 1L B ) Nagasaki ##F
e
i Exposures % this type % all types Exposures % this type % all types
@ & IoENON £2BHO% 5] &k ZoOHM0n  SRE0%
Radiography %
Skull FREB eeereerrranerarsassenecsameracsnens 24 4.12 1.59 1 0.82 0.41
Chest BEAR i 428 73.67 28.42 96 78.05 39.36
Abdomen B 48 45 7.%5 2.99 9 7.32 3.69
Extremity mﬂf. 41 7.06 2,72 8 6.50 3.28
Spine AT 27 4.65 1.79 9 7.32 3.69
Other & unknown % @b £ 72 378 16 2.75 1.06 - .
Total &% 581 160.00 38.57 123 100.00 50,43
Fluoroscopy &3k
Chest BHAR e varrrmns 8 3.31 0.53
Gastrointestinal series & 218 90,46 14.48 22 95.65 9.02
Barium enema /%Y 7 H3R% L 12 4.98 0.80 -
Other & unknown £ 1t & /2 13 84 4 1.65 0.27 1 4,35 0.41
Total 43t 242 140.00 16.80 23 100.00 9.43

Photofluoregraphy HIi%# &

Chest Ko, "8z 99.85 45.28 98 100.00 40.17
Abdemen B 5

Unknown BB it sainerns oo i 0.15 0.07 - .
Total &7 683 100.00 45,35 98 104.00 40,17
Grand total B3t 1506 100.00 244 100.00
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TABLE 7 REPORTED X-RAY EXPOSURE BY COMPARISON GROUP, SEX, AGE AND CITY -

ADULT HEALTH STUDY SAMPLE

# T XEMBHOFE: LEE - - 58 - fims

AR AEER
Item Comparison group HosEt Total Testt i
s 1 2 3 4 # 1 2 3
Hiroshima KB
Subjects interviewed FHEFE oo 1204 1161 1172 1151 4688
Never Xray exposed X SBBEE 2T L h o H 913 857 884 919 3573
Exposed to Xoray XSS &2 0 Ad " a0 304 288 232 1115 ** e NS
% 24.i7 26.18 24.57 20.18 23.75
Male b oivcvirreiereeresenrnns 120 125 133 95 473 NS NS NS
Female % oo 171 179 155 137 842  Sugg Suge NS
- Age &l -39 117 113 113 99 442 NS NS NS
40-59 - 101 127 i10 a6 424 * hid NS
60+ 73 64 65 47 249 ¥ * NS
Nagasaki R
Subjec‘t's interviewed BTIEFIE . oiiiane 544 552 511 449 2056
Never X-ray exposed X S & 2 L d - Lk 491 487 462 404 1844
Exposed to X-ray XBHEErRULE 53 65 49 45 212 NS NS NS
9.47 11.78 9.59 10.02 10.31
Male 3 oo 25 38 23 25 111 NS NS  Suge
Female 0 cvecivvninnierienen 28 27 26 20 101 NS NS NS
Age EM -39 23 32 30 26 111 NS NS NS
40-59 29 24 13 14 By N3 NS NS
60+ 1 9 6 5 21 Sugg NS *
Hiroshima [& B
Radiography i #E#F .... 134 127 106 93 460 * * NS
% 11.13 10.94 9.04 8.08 9.81
Male B oo 49 54 47 35 185 NS NS NS
Female & ..ooveeeeceecrrivenenes 85 73 59 58 275 Sugg NS NS
Age & -39 46 30 35 28 148 NS NS NS
40-59 39 50 39 1 179  Sugg NS Sugg
60+ 49 28 32 24 133 i Sugg **
Fluoroscopy IEH .oiiiireres e ce e 53 43 44 42 182 NS NS NS
% 4.40 3.70 3.75 3.65 3.88
Male ... 27 16 13 16 72 Sugg NS *
Female % ... 26 27 31 26 110 NS NS NS
Age EBS 20 C12 13 11 56 NS NS NS
44-59 19 19 15 17 70 NS NS NS
60+ 14 12 16 14 56 NS NS NS
Photoflucrography IR ... 124 153 152 109 538 b * Sugg
% 16,30 13.18 12.98 947 11.48
Male % ........ 54 65 77 47 243 Sugg Sugg NS
Female % ..., 70 88 75 62 295 NS Sugg NS
Age @ 60 67 68 60 255 NS NS NS
47 57 62 38 204 * * NS
17 29 22 11 79 * * NS
tHomogeneity test - 1 Among groups 1-4, 2 groups 1-3 vs 4, 3 Among groups 1-3
Me-ttHE: 1. Bl -4HeM 2. B! -3BNE4A4H 3. N1-3BR —
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TABLE7 #TH & o

Item Comparison group Hp8f Total Test T #%

AH 1 2 3 4 E 1 2 3

Nagasaki &5

Radiography BLBHERE e 26 33 28 22 109 NS NS NS
% 4.78 5.98 5.48 4.90 5.30

Fluoroscopy B e everiinsserimssneensmse s 8 G 5 4 23 NS NS N3
% 1.47 1.09 0.98 0.89 1.19

Photofluorography MHEME . 23 29 29 20 92 NS NS NS

% 4.23 5.25 3.91 4,45 4,47

OCCASIONS AND RATE OF EXPOSURES PER 3 MONTHS BY TYPE OF X-RAY, COMPARISON GROUP, AND CITY
SAHMY A XRRAR S X CRAE: REOME - s - i

Group  Radiography  Rate  Fluoroscopy Rate Photofluo- Rate  Tatal Rate
HEB FORRE 5 ‘R 3 rography RN £
T 4 4 B2

Hiroshima 58}

1 158 0.13 70 0.06 126 0.10 354 .29

2 £38 0,12 51 0.04 157 0.14 346 0.29

3 126 0.11 56 0.05 153 0.13 335 0.29

4 108 0.09 46 0.04 109 0.09 263 0.23
Testt ¥

1 NS NS b *

2 * NS *k xk¥

3 NS NS * NS

Nagasaki £ #5

1 27 0.05 8 0.01 23 0.04 b8 0.10

2 36 0.07 6 0.0t 30 0.05 72 0.13

3 28 0.05 5 0.01 20 0.04 53 0.10

4 23 0.05 4 0.01 20 0.04 47 0.10
Test? %

1 NS NS NS NS

2 NS NS’ NS NS

3 NS NS NS NS

**Pc 001, **.001<P<.01, *.01<P< .05, NS H{E T4 v P>.10
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TABLE 8 RATE OF X-RAY EXPOSURE BY MONTH, TYPE OF MEDICAL X-RAY EXAMINATION, AND CITY
#E XRWHH: A EFAXRBREOME - B

_— Hiroshima /& £ Nagasaki ¥ ,

g Radicgraphy Fluoroscopy Photofluo- Radijography Fluoroscopy Photofluo-

iR #w  rography 15 1 8 E®  rography

%R g MR R
January 1H.. .030 .019 .018 007 " .o02 018
February 2 E. . .040 010 027 .034 007 013
March B H erverrernes 030 .006 027 029 .002 015
April I I 042 018 017 023 004 019
May L1 = T .036 009 041 011 006 017
June 6RA . .037 .019 061 .026 .00 028
July T Rovrcrererenn 034 019 .073 015 .002 019
August 8B .037 011 .053 007 002 009
September 9 A ... .045 1019 041 018 004 .004
October 10H......... 042 015 048 .009 .002 002
November 11A,............. .039 .022 063 019 .003 010
December 12H............ 032 018 .053 023 004 023

TABLE ¢ REPORTED RADIATION THERAPY, BY CITY
9 BAHERARE: T

Radiation therapy Hirashima a Nagasaki %
At ERTE R = =
Reported* & L & D 150 2.8 2 0.00
Denied ZH Z > 2240 5143 97.2 2219 99.91
Total 3 SHE 5203 100,00 2221 100.00

*No subject reported more than onc occasion of exposure to radiaticn therapy; 95% confidence
intervals on these percentages are 3.4-2.5%, and 0.01-0.33 %

HMEREWE AN ERGL L HE LA R LYo 2. LROEARIZOVWTHB%
(AMImER, 3.4-2.5%, $LF0.01-033%CH 3.

TAEBLE 10 DISTRIBUTION OF SUBJECTS REPORTING RADIATION THERAPY
BY TIME FROM THERAPY TO INTERVIEW AND BY CITY

10 HEHRERER UL LESE LAZoNA: BELOEIEE O

- AFral
Years therapy Hiroshima Nagasaki
to interview [T % B %
HE D ST TOER
<5 34 22.7 B -
5-9 32 21.3 1 30.0
10-14 22 14.7 -
15-19 9 6.0 1 50.0
20.24 14 9.3
25-29 8 5.3
30+ 18 12.0
Unknown T84 . 13 3.9 - -
Total &3t 150 100.00 2 £00.00
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TABLE 11 DISTRIBUTION OF SUBJECTS REPORTING RADIATION THERAPY BY BODY SITE AND DISEASE, HIROSHIMA
%1 HEEKERLZTEEOSMN: BLd L UHRLE, ES

Total Disease ®=1L
Site subjects Benign Malignant Unknown Unknown
v HRELEH Bt =i tumor L
AT R
Head 2
Blp Eyes 2
Parotid HTFIR v 2 Rhinitis B2 1 Cancer % 1 Tumor RE#F 3 4
Nose Bocnienns 1 '
Tongue B e trrserern e eas 1
Mandible  F . 1
Neck Lymph node ¥ ¥ #¥#i ...l 27 Goiter RURIRIE 11
= Thyroid FAR IR 1t Lymphadenitis ) > - 2jg 88 27 Cancer % 2 1
Larynx 3
Chest Breast (I N 4 Preumonia B %2 2
W Lang Hi... 3 Fibroadenoma #R#EIRME 1 .
Trachea 83 1 Asthma G & 1 Cancer &% 3 1
Intercostal nerve ROMIHI&E ... 1 Neuralgia ¥/ 1
Ahbdomen Uterus 18
T & Spleen 3
Stomach 3 Myoma &5 9
Kidney 2 Peritonitis 3% 5 .2
Ovary FBH i 2 Ulcer i# % 1
Peritoneum BEHE . .o 2 Tuberculosis #1% 1 Cancer # 9 Tumor 1 10
Vagina . O 1 Appendicitis #EH 1
Appendix  BMTE....o.one 1 Hemorrhoid %% 1 )
Rectum 7= J 1 Neuralgia £ 1
Anus .. i
Bladder i 1
Mesentery BRMIBE ... 1
Extremity Knee BE e 1 Axthritis BAH 2 1 1
;‘;;:?U Foot 1 Periostitis 5 P % 1
e Periosteum i Spondylitis ¥ #E #2 1
Spine 1
Skin Hand 6
B Feet 3
Pubis 3 Athlete's foot 7 18
Neck 1 Eczema B 7 9
Shoulder 1 Keloid ¥y o4 F 5
Anal 1 Wounds &8 3
Scrotum 3 Ringworm H# 3
Unknown )2 27
Other Unknown A, 6 Hypertension & M E 3
£ il Sterility PEIE 2
Total &t 150 102 15 4 29
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TABLE 12 OCCASIONS OF QCCUPATIONAL EXPOSURE TO IONIZING
RADIATION BY CITY

%12 ¥ LoWBHRHEEO @M : B

Qccupation

B

Nurse B ..o voeecceereee e
Physician BB .ot

Employee of medical institution

L LT D—

Family of physician Efﬁhﬁﬁ

Other T @M ..ot

Unknown 81 ... ...

Total B8 e

Hiroshima Nagasaki
/-] Fwg
18
2
4 1
3
5
1
33 5

Relatively few photofluoregraphic and radiographic
examinations were reported in Nagasaki as compared to
Hiroshima. Only 23 cases of fluoroscopy exposures were
reported in Nagasaki; 22 of these were of the upper
gastrointestinal tract. No fluoroscopic examinations of
the chest or colon were reported in Nagasaki. Similar
trends were detected in an earlier study." A significant
difference in radiologic practice between the two cities is
again strongly suggested.

One might suppose that radiation therapy is generally
administered to older patients with malignancies, poor
prognoses, and short life expectancies. However, nearly
all subjects who reported exposure to radiation therapy
were in Hiroshima and two-thirds of the exposures were
for benign conditions. Only 10% of the reported “occasions”
of radiation therapy were thought by the subjects to have
been for malignant disease.

In Hiroshima, but not in Nagasaki, those not in the city
ATB reported significantly fewer exposures to medical
X-ray, except fluoroscopy, than did atomic bamb survivors.
The latter, however, did not differ significantly when
classified by proximity to the hypocenter or history of acute
radiation symptoms. Those holding handbooks under the
A-bomb Survivers Medical Treatment Law are specifically
encouraged to undergo periodic physical examinations,
including routine chest photofluorography.

The larger numbers of diagnostic and therapeutic exposures
reported in the present survey provided the basis for a
hospital and clinic survey9 to investigate the technical

.. . . 10,11
factors pertaining to the examinations, and for dosimetry.
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SUMMARY

ABCC.JNIH Adult Health Study subjects in Hiroshima
and Nagasaki were surveyed as to frequency of exposure
to medical X-ray, in order to evaluate the contribution of
this source to their total exposure to ienizing radiation.
Exposure to diagnostic procedures within the 3 months
preceding their visit to ABCC was reported by 26% of
the Hiroshima subjects and 14 % of the Nagasaki subjects.
In Hiroshima, but not in Nagasaki, subjects who experi-
enced the atomic bomb reported a significantly greater
frequency of exposure to diagnostic procedures than those
who did net, apparently due some to radiography and
largely to photofluorography, but among the survivors there
were discerned no significant differences by distance
from the hypocenter or history of acute radiation symptoms.
This study also suggested a marked difference in radiologic
practice between the two cities. The results obtained in
this survey forms the basis for further studies of com-
munity hospitals and clinics, and for dose estimates. The
responses of subjects will be verified in subsequent studies.
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