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SUMMARY

From 7 August 1969 to 28 February 1970, 2060
Hiroshima and 908 Nagasaki Adult Health Study
subjects were and
exposure to dental roentgenography. Six percent of
Hiroshima and 5% of Nagasaki subjects reported
receiving dental roentgenography during the 3 months
preceding interview. The corresponding rates for
reported dental visits were 17% and 19%. Four to
12-month and 1 to S-year recall periods were also
studied.
reported dental X-ray exposure and A-bomb exposure.
Results obtained will be confirmed in a subsequent
survey of dental facilities reportedly responsible for
They will be the basis for

interviewed for dental wvisits

There was no definite correlation between

the roentgenography.
subsequent phantom dosimetry.

INTRODUCTION

This was one of a series of continuing investiga-
tions by ABCC the of
diagnostic and therapeutic X-ray in the total ionizing
radiation exposure of ABCC-JNIH Adult Health
Study (AHS) subjects.!

to evaluate magnitude

Skin dose estimates as high as 280 roentgens have

-
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been made for *‘full-mouth’” examinations, depending
on radiation quality.2 The thyroid gland is near the
surface in the anterior cervical region and exposure
fields for many projections used in dental roentgeno-
graphy. A-bomb survivors whose T-65 doses? were
greater than 50 rad from the A-bomb had a significant
increase in rate of thyroid carcinoma.%

Though use of dental X-ray in large Hiroshima
hospitals was found relatively infrequent,? it can
be expected to increase with introduction of new
apparatus and the revision of Japanese insurance
regulations allowing more roentgenography, including
*“full-mouth” X-ray examination s® These considera-
tions prompted this survey of subjects for time and
location of their dental roentgenography, part of a
series of studies of dental X-ray exposure among
AHS subjects.

MATERIAL AND METHODS

In the Hiroshima and Nagasaki ABC(C Departments
of Radiology, all AHS subjects routinely reporting
for roentgenography between 7 August 1969 and 28
February 1970 were interviewed by one principal, and
one alternate interviewer in each city at the time of
their routine 2-vear cycle ABCC examinations.
Subjects were asked to recall time and location of
all dental examinations and dental roentgenography
received within 3 months, from 4 to 12 months, and
from 1 to 5 years of interview.

“*Dental examination'’ refers to an entire diagnostic
and/or therapeutic procedure with or without
roentgenography. “Dental X-ray examination®’
refers to exposure of a subject to roentgenography
during which one or more dental X-ray films were
exposed. A ‘‘dental X-ray exposure'’ refers to a

single roentgenographic exposure of a subject.

Though reliability of subjects in recalling medical
roentgenography generally decreases for recall
periods of more than 3 months,”:8 a 1-5 year recall
period was included in this study because such
limited recollection of briefer recall periods did not
necessarily apply to dental roentgenography, and
because dental roentgenographic techniques are
generally less complex than those of .medical
roentgenography. The 4—12 month period was
included to supplement the 0—3 month data for
statistical analysis. The form for interviewing
subjects is shown in the appendix.

“‘Examination rate’ and "‘exposure rate’’ refer to
the percentages of the toral subjects interviewed
who reported a visit to a dentist or dental roentgeno-
graphy, respectively.
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RESULTS

Two thousand and sixty Hiroshima and 908 Nagasaki
subjects were interviewed. The distribution of
subjects by sex, age, T-G5 dose group, and city is
shown in Table 1 .and in Figure 1 excluding dose.
The age and sex distribution reflects the basic

sample composition of the AHS.

The number and rate of dental examinations reported
for the 3-month, 4 to 12-month and 1 to S-year
periods are shown in Table 2 and Figure 2, by sex,
age and city.

Three hundred and fifty-three Hiroshima and 170
Nagasaki subjects reportedly had dental exami-
nations within 3 months of interview. No difference
in examination rate was noted by city, sex, or age.
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FIGURE 1 DISTRIBUTION OF SUBJECTS BY AGE, SEX AND CITY
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For the 4 to 12-month recall period, there was no
difference in examination rate by city for females,
but the examination rate was significantly higher for
Hiroshima than Nagasaki (P=.01-.001).
This was responsible for a higher examination rate

males

sexes combined. In
Nagasaki, females had a higher rate than males. In
both cities, following a peak in the 40-49 year range,
the examination rate decreased Wwith advancing age.

in Hiroshima than Nagasaki,
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TABLE 1 DISTRIBUTION OF SUBJECTS BY SEX, AGE, T65 DOSE, AND CITY
#1 MBEEOE, Fh, TEHME, FHilisHH

A T P
& T65D Total ge at Examination #i & 0% 4 5
p a 2029 3039 4049 5059 6069 7079  80-89

Hiroshima [LE

Total Total if 2060 91 337 568 397 462 186 19
it NICt 532 26 83 144 108 113 51 7
0-9rad 679 31 125 177 124 156 62 4
10-99 515 17 67 132 104 142 47 6
100+ 285 17 54 91 50 47 24 2
UNK 4 49 8 24 11 4 2
Male Total 732 36 139 159 150 153 90 5
BT NIC 202 9 36 45 45 38 26 3
0.9 241 14 60 41 48 49 28 1
10.99 151 6 24 25 30 42 24
100+ 116 7 19 40 18 21 10 1
UNK 22 8 9 3 2
Female Total 1328 55 198 409 247 300 96 14
w NIC 330 17 47 99 63 75 25 4
0.9 438 17 _~ 65 136 76 107 34 3
10-99 364 11 43 107 74 100 23 6
100+ 169 10 35 51 32 26 14 1
UNK 27 8 16 2 1

Nagasaki 5 i

Tatal Total 908 51 199 320 161 125 4R 4
NIC 184 9 40 71 34 21 9
0-9 258 12 64 78 46 36 21
10-99 132 9 29 46 27 16 2 3
100+ 273 16 53 104 38 47 15
UNK 61 5 13 21 16 5 1

Male Total 362 22 66 88 87 73 25 1
NIC 71 3 11 21 19 13 4
0-9 110 5 22 17 31 22 12 1
10-99 53 3 11 19 9 9 2
100+ 100 10 18 23 16 27 6
UNK 28 1 4 8 12 2 1

Female Total 546 29 133 232 74 52 23 3
NIC 113 6 29 50 15 8
0-9 148 7 42 61 15 14 ¢
10-99 79 6 18 27 18 7 3
100+ 173 6 35 81 22 20 9
UNK 33 4 9 13 4 3

t Not in city at time of A-bomb. FUBERFIZHINI L & ho i



FIGURE 2 DENTAL EXAMINATION RATE BY TIME, SEX AND CITY
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For the 1 to S-year recall period the examination
rate was higher in Hiroshima than in Nagasaki for
each sex and for both sexes combined (P<.001).
In Nagasaki the rate was higher for females than
males. In Hiroshima, the rate was highest in the
50-59 year range; in Nagasaki, it was relarively
uniform by age.

Table 3 and Figure 3 show the numbers of subjects
reporting dental
rate by sex, age and city.

roentgenography, with exposure

Of 353 Hiroshima and 170 Nagasaki
reporting dental visits for the 1 to 3-month recall
period, 126 and 4G respectively reported receiving
X-ray examinations.

subjects

As with examination rate, no
significant difference in roentgenography exposure
rate was found by city or sex. A slight but signifi-
cant difference by age was noted in Hiroshima
females and for both sexes combined, but the
numbers of subjects were too few to make detailed
compari sons.

For the 4 to 12-month recall period,
graphy rate was much higher in Hiroshima than in
Nagasaki for each sex and both sexes combined
(P<.001). Two hundred and sixty-two Hiroshima
and G2 Nagasaki subjects

the roentgeno-

reported receiving
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TABLE 2 REPORTING RATE FOR DENTAL EXAMINATIONS BY SEX, AGE AND CITY

22 WS sAEEMEEE M- ER - il
City Sex Total Age at Examination & #i% IE 5 -
Wi o it 20-29 30-39 40-49 50-59 60-69 70-79 80-89
3-Month Recall @& 00 3 4 H LIy
Hiroshima Male # No. $i 112 6 15 16 31 24 20
[ % 15.3 16.7 10.8 10.1 20.7 15.7 22.2
Female T 241 1.7 38 T4 45 50 15 2
18.1 30.9 19.2 18.1 18.2 16.2 15.6 14.3
Total & it 353 23 53 90 76 74 35 2
1743 25.3 15.7 15.8 19.1 16.0 18.8 10.5
Nagasaki Male 63 3 17 16 9 15 3
L g 17.4 13.6 25.8 18.2 10.3 20.5 12.0
Female 107 7 23 49 16 9 3
19.6 24.1 17.3 21.1 21.6 17.3 13.0
Total 170 10 40 65 25 24 6
18.7 19.6 20.1 20.3 15.5 19.2 12.5
4 to 12-Month Recall {1 4 —124 H o 1t 1
Hiroshima Male 227 8 46 51 60 38 24
31.0 oe.d 331 3251 40.0 24.8 26.7
Female 438 18" 68 154 83 91 21 3
33.0 32.7 34.3 37.7 33.6 29.4 21.9 21.4
Total 665 26 114 205 143 129 45 3
32.3 28.6 33.8 36.1 36.0 i 24.2 15.8
Nagasaki Male 85 8 14 23 17 15 8
23.5 36.4 2102 26.1 19.5 20.5 32.0
Female 168 15 42 81 20 7 3
30.8 51.7 31.6 34.9 27.0 13.5 13.0
Total 253 23 56 104 37 22 17T
27.9 45.1 28.1 32.5 23.0 17.6 22,9
1 to 5-Year Recall id&0i 1 — 5 & oMM
Hiroshima Male 472 15 T8 108 115 99 57
64.5 41.7 56.1 67.9 76.7 64.7 63.3
Female 896 35 150 295 177 183 49 7
67.5 63.6 75.8 72.1 1.7 59.2 51.0 50.0
Total 1368 50 228 403 292 282 106 7
66.4 54.9 67.7 71.0 73.6 61.0 57.0 36.8
Nagasaki Male 169 11 26 37 46 38 11
46.7 50.0 39.4 42.0 52.9 52.1 44.0
Female 325 19 86 146 39 25 9 1
59.5 65.5 64.7 62.9 B2 48.1 39.1 33.3
Total 494 30 112 183 85 63 20 1
54.4 b8.8 56.3 57.2 52.8 50.4 41.7 26.0




FIGURE 3 DENTAL ROENTGENOGRAPHY RATE BY TIME, SEX AND CITY
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roentgenography. In Hiroshima there was a signifi-
cant difference by age for each sex and both sexes
combined, with a peak exposure rate in the 50-59
year range for males and the 40-49 year range for
females. In Nagasaki, there was a difference by age
for both sexes combined, but no difference by sex
in either city.

For the 1 to S-year recall period, there was a signifi-
cant difference by city (P <.001), the exposure rate
being as much as 2.4 times higher in Hiroshima
than in Nagasaki for both sexes combined. Com-
parison by sex, showed a higher rate for females in
both cities. The Hiroshima rate was significantly

different by age for females and both sexes combined.

Tables 4 and 5 show the distribution of AHS subjects
reporting dental examinations and roentgenography
by T-65 dose groups and city for each recall
period. Of primary concern was the intercompara-
bility of the dose groups because we rely on these
groups to elucidate any possible radiation effect
among survivors. It was also of interest to compare
the exposed subjects with those who were not in
the city at the time of the bombs (ATB). A general
test of homogeneity showed a statistically signifi-
cant increase in rate of dental X-ray exposure for
the “‘unknown’’ dose group for the 4 to 12-month
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TABLE 3 REPORTING RATE FOR DENTAL ROENTGENOGRAPHY BY SEX, AGE AND CITY

#3 WESN-EBXMBRR: - G- mm

i Age at Examination H &K EH
City Sex Total
il % at 20-29 30-39 40-49 50-59 60-69 70-79 8089
3-Month Recall M0 3 2 H LI
Hiroshima Male B+ 41 4 4 9 10 5 9
rg =3 5.6 131 2.9 5.7 6.7 3.3 10.0
Female # -f 85 5 16 32 21 10 1
6.4 9.1 8.1 7.8 8.5 3.2 1.0
Total & it 126 9 20 41 31 15 10
6.1 9.9 5.9 T2 7.8 3.2 5.4
Nagasaki Male 17 8 4 5 2
1 iy 4.7 12.1 4.5 3.4 2
Female 29 2 7 17 2 I
5.3 6.9 5.3 7.3 2 1.9
Total 46 2 15 21 5 3
5.1 3.9 7.5 6.6 3.1 2.4
4 to 12-Month Recall &l 4 — 124 H o W
Hiroshima Male 90 4 18 18 32 11 7
12.3 11.1 12.9 11.3 21.3 7.2 7.8
Female 172 6.~ 25 76 33 28 4
13.0 10.9 12.6 18.6 13.4 9.1 4.2
Total 262 10 43 94 65 39 11
12.7 11.0 12.8 16.5 16.4 8.4 5.9
Nagasaki Male 23 2 5 9 5 2
6.4 9.1 7.6 10.2 5.7 2.7
Female 39 4 11 20 4
7.1 13.8 8.3 8.6 5.4
Total 62 6 16 29 9 2
6.8 11.8 8.0 9.1 5.6 1.6
1 to 5-Year Recall M#EHT 1 — 5 i o M R
Hiroshima Male 157 5 22 53 39 30 8
21.4 13.9 15.8 33.3 26.0 19.6 8.9
Female 355 20 63 135 68 58 10 1
26.7 36.4 31.8 33.0 27.5 18.8 10.4 T
Total 512 25 85 188 107 88 18 1
24.9 27:5 25.2 33.1 27.0 19.0 9.7 5.3
Nagasaki Male 28 6 8 11 2 1
7.7 9.1 9.1 12.6 2.7 4.0
Female 64 ] 21 31 6 3 1
12.5 20.7 15.8 13.4 8.1 5.8 4.3
Total 96 ] 27 39 17 5 2
0.6 11.8 13.6 12.2 10.6 4.0 4.2




TABLE 4 REPORTED DENTAL EXAMINATIONS BY T65 DOSE GROUP, SEX, TIME AND CITY

£4 MEshowEEHEEE: TESHME - M- MR - Siln
Comparison Group M348
: UNK Total
NICY 0-9rad 10-99 100+ 8 2
Hiroshima 14 &
Subjects interviewed
i 5 G M 532 679 515 285 49 2060
3-months 79 122 87 53 12 353
3 A H LM o R 14.8% 18.0 16.9 18.6 24.5 17.1
Male B 32 317 22 17 4 112
Female %+ 47 85 65 36 8 241
4 to 12 months 161 237 160 87 20 665
4 — 124 1 o W o it 30.3% 34.9 31.1 30.5 40.8 32.3
Male B 65 76 43 37 T 227
Female 1 96 161 118 50 13 438
1 to 5 years 369 427 352 183 37 1368
1— 5 oMok 69.4% 62.9 68.3 64.2 75.5 66.4
Male B 146 142 94 75 15 472
Female % 223 285 258 108 22 896
N ki
Subjects interviewed SERRIRE -
184 258 o182 273 61 908
3 months 38 50 25 46 11 170
20.7% 19.4 18.9 16.8 18.0 18.7
Male 12 24 T 12 8 63
Female 26 26 18 34 3 107
4 to 12 months 53 76 32 74 18 253
28.8% 29.5 24.2 27.1 29.5 27.9
Male 16 29 10 21 ) 85
Female 37 47 22 53 9 168
1 to 5 years 98 145 70 145 36 494
53.3% 56.2 53.0 53.1 59.0 4.4
Male 29 58 20 46 16 169
Female 69 87 50 a9 20 325
t Not in city at time of A-bomb. B gz v & o8

recall period in Hiroshima. No other significant
differences were observed by T-G5 dose groups.

Reported dental examination rates were generally
about three times greater than reported roentgeno-
graphy in both Nagasaki
examination rates were higher for the 3-month
recall period, but Hiroshima rates were higher for
the 4 to 12-month and ] to 5-year periods. Reported
radiography rates for Hiroshima exceeded those for
Nagasaki for all recall periods.

rates cities. dental

DISCUSSION

Responses of subjects for the 3-month recall
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TABLE 5 REPORTED ROENTGENOGRAFPHY BY T65 DOSE GROUP, SEX, TIME, AND CITY

#5 WMESNAXEMAH: TESEE - 1% - W - Hz
Comparison Group  th#sf
Total UNK
it NICH 0-9rad 10-99 100+ A
Hiroshima 1L 5
Subjects interviewed

[ECESR 2060 532 679 515 285 49

3 months 126 26 49 28 16 !
IAALUNG K 6.1% 4.9 7.2 5.4 5.6 14.3

Male BT 41 13 15 8 3 2

Female % 85 13 34 20 13 B

4 to 12 months 262 61 90 61 36 14
4 — 124 H LI O H 12.7% T1.5 13.3 11.8 12.6 28.6

Male % 90 24 28 17 16 5

Female &« T 172 37 62 44 20 9

1 to 5 years 512 132 151 132 78 19
1— 5N OEE 24.9% 24.8 22.2 25.6 27.4 38.8

Male 9 ¥ 157 50 38 27 34 8

Female % 3565 82 113 105 44 11

Nagasaki & i

Subjects interviewed 908 184 258 132 273 61

3 months 46 " 10 11 6 15 4
5.1% 5.4 4.3 4.5 5.5 6.6

Male 17 5 4 2 3 3

Female 29 5 7 4 12 1

4 to 12 months 62 14 20 7 18 3
6.8% 7.6 7.8 5.3 6.6 4.9

Male 23 5 9 2 6 1

Female 39 9 11 5 12 2

1 to 5 years 96 24 33 15 21 3
10.6% 13.0 12.8 11.4 7.7 4.9

Male 28 7 13 4 4 0

Female 68 17 20 11 17 3

t Not in city at time of A-bomb. Btk iz v h-nE

be used
dental clinics. A greater reliability can be antici-
pated this relatively short period.8
Whether a sufficient number of confirmed exami-
nations for the 3-month period will evolve from the

period will in a subsequent survey of

for recall

clinic survey for the subsequent dosimetry is not
This, and whether dental X-ray reporting is
similar in reliability to that of medical X-rayl0.11
will be determined in the future clinic survey. The
1 to 3-month and 4 to 12-month responses will be
used for this purpose.

known.

The dental X-ray rate  was
greater in Hiroshima than Nagasaki, especially for
the 4 to 12-month and 1 to S-year recall periods.

In general,

exposure reporting

the dental X-ray examinations reported

10
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were greater in the groups with unknown A-bomb FHHIEERO ZLHOBG I L - THET I LE S S, &
exposure doses in Hiroshima. However, results #45E, Aot ECLE-T, ZThATABCC
must await confirmation by dental clinic records, WELZrwTAEShZAL LAEVWREVOERE L TE
for subsequent dosimetry can determine the WTHAILERETAILNATELINSTHS., LA
importance of this as a cause for possible bias in L, Chit, &3 TusBaenieTtssrd,. L)
the ABCC studies. This is very unlikely because a OIF, SR XERTELD 220 Gu e 250 RE
similar tendency for medical X-ray exposure, which Hx iy, RUfimenLlZiziaddrbsd, £41
is of much greater magnitude dose-wise, did not HABCCOMEI MDAt A+ & ah 06T
cause bias in ABCC studies. 10 HauW
The data from this subject and subsequent clinic IOMBEOBEL S RO ERRESSF SN SERHE,
surveys will then be used in phantom dosimetry. Ty bADEAHENIERECHOENATETSH S,
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APPENDIX
it %

Atomic Bomb Casualty Commission
FREyEEETA S
DEPARTMENT OF RADIOLOGY
oA iR A

DENTAL RADIOGRAPHIC EXPOSURE; SUBJECT SURVEY
EHARRHER: HEERE

Sex Hiroshima Date
) 30} i B
Name M.F. # Age Nagasaki Recorder
jiza Bk nME S i ] EREE
Have you been to a dentist
HEE R~
a. within the past 3 months ¥
BEICAUACT s T8
Yes Moo Were X-ray's taken ?
v BT Ly b BB EhRELE AT
Hospital, clinic, or dentist Maonth Year Yes Mo
e BEREALEHBESR 4 Ly Wi
Address
{E Fir
Hospital, clinic, or dentist Maonth Year Yes No
- ERd LEHFES A & EA LA
Address
1k i
Hospital, clinic, or dentist Month Year Yes No
i ERES LR A ® It v i
Address
i -
b. 4:12 months ago ?
4 ARSI HMIZIT b ADE T+ Y
B f : D MNo
[F % SRR
Haospital, clinic, or dentist Month Year Yes No
- EEA L EEEESR H F (- 451 RS
Address
i
Hospital, clinic, or dentist Month Year Yes No
- ERALIHFES A i [ (RS
Address
{E i
Haospital, clinic, or dentist Month Year Yes No
fi-ERSLEEHES H ® (F) [AALE
Address
i
¢. more than 12 months to 5 years ago 7
&AL ESEZTOMET Az 2dE0 21407
Yes ___ No
2w LV
Haospital, clinic, or dentist Month Year Yes No
- EREELIEEBES A 3 2w [ALEE S
Address
{7
Hospital, elinic, or dentist Month Year Yes No
- EREALTEPRESR A E u g
Address
E fir
Hespital, clinic, or dentist Month Year Yes No
- ERALIERES A k2 (E43 Wik
Address
iy
Hospital, clinie, or dentist Maonth Year Yes No
- EEALEHBES A i Eus Vi
Address
AT
Hospital, clinic, or dentist Month Year Yes No
- BERALEEHEHES A i (FRE nui
Address
A
Haspital, clinie, or dentist Maonth Year Yes No
W ERSLEERES H i 1 Bl
Address
RAD43 860
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