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Stochastic Risk Estimation from Medical X-ray Diagnostic Examinations

3. Population Doses and Population Risks from X-ray Diagnosis

T. Hashizume*, T. Maruyama®*, Y. Noda*, K. Iwai*, K. Nishizawa** and
K. Fukuhisa**#
Division of Physics* and Technical Services**¥, National Institute of Radiological Sciences, 9-1,
Anagawa-4-chome, Chiba-shi 260, Japan

Department of Radiology*#, School of Medicine, Kyorin University, Shinkawa, Mitaka-shi
Tokyo 181, Japan

Research code: 302
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"The genetically significant dose (GSD), per Caput mean bone marrow dose (CMD), leukemia signi-
ficant dose (LSD) and malignancy significant dose (MSD) from medical diagnostic X-ray examinations
in Japan were estimated based on a 1979 nationwide survey of randomly sampled hospitals and clinics.
The population risk estimates were carried out using the resultant values of GSD, LSD and MSD, In
the risk estiamtes, the significant factors, namely, the relative child expectancy, the leukemia significant
factor and the malignancy significant factor, for patients were assumed to be same as those of general
population. The risk factors used were 185 x 10-6 rad-! for genetic risk of all generations, 20 x 10-¢ rad-!
for fatal leukemia and 165x 10 rad-! for fatal malignant diseases, respectively,

The resultant annual population doses per person were 15 mrad (0.15 mGy) for G3D, 107 mrad
(1.07 mGy) for CMD, 86 rarad (0.86 mGy) for LSD and 43 mrad (0.43 mGy) for MSD, respectively.
The present data other than the MSD were compared with the data in 1960, 1969 and 1974, For example,
the GSD of 1979 was approximately same as that of 1974, although the annual number of examinations
in 1979 increased by about 30 percent as compared with those of 1974,
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The population risks from X-ray diagnosis were estimated to be 260 persons per year for genetic

risk of all generations, 192 person per year for fatal leukemic risk and 825 person per year for malignant

risk, respectively, for the whole population in Japan, assuming that the X-ray diagnosis in 1979 will be

performed continuously in the future.

The average risks per one exposure for X-ray radiography were estimated using the weighted average

of the significant factor and the organ or tissue dose with the number of radiographic exposures by age

and by type of examination. The average risks per radiographic exposure were 176 % 10 for genetic

risk, 2853 10"? for leukemic risk and 1.75x 107 for malignant risk respectively.
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Table 1. Genetically significant dose by type of examination (10" mrad person™
year™) for radiography and fluoroscopy.

135—(41)

Type _of " Radiography Fluoroscopy Fotal
Examination Male Female Sub T. Male Female Sub T.
1. Head 0.16 0.08 0.24 = —_ = 0.24
2. Cervical 0.07 0.01 0.08 o —_ i 0.08
3. Shovider 0.01 0.01 0.02 —_ = or 0.02
4. Thorax 0.01 0.01 0.02 - o - 0.02
5. Chest 0.28 0.53 0.81 0.03 0.02 0.05 0.86
6. Esophagus — e — 0.16 0.07 0.23 0.23
7. Barium meal 12.2 89.5 101.7 13.1 206 219 320.7
8. Gall 0.88 4.87 5.75 0.21 1.25 1.46 T2
9. Abdomen 18.1 70.6 88.7 6.19 0.28 6.47 95.2
10. Barium enema 32.1 52.3 84.4 38.2 154.5 192.7 277.1
11, Dorsal spine 0.19 0.18 0.37 0.03 == 0.03 0.40
12. Lumbar spine 17.0 108.4 125.4 1.05 7.04 8.09 133.5
13, Pelvis 52.5 12.7 65.2 o = — 65.2
14, Urography 24.0 17.8 41.8 10.3 0.37 10.67 51.8
15. Bladder ) 0.44 30.2 30.6 3.17 12.2 15.4 46.0
~16. Hystero — 8.31 8.31 — 27.1 2.1 35.4
17. Pelvimetry — 13.8 13.8 = — — 13.8
18. Obsteric — 20.2 20.2 — . — 20.2
19, Mammography — 0 0 == = . -
20. Hip Joint 175.4 110.5 | 286 9.01 2.49 11.5 297.5
21. Femur 23.4 0.63 24.0 . 0.28 0.28 24.3
22. Lower leg 41.3 3.42 44.7 0.28 0.12 0.40 45.1
23, Myelography 0.03 e 0.03 0.08 4.88 4.96 5.0
24, Angiography 0.01 0.26 0.27 — 0.83 0.83 1.1
25. Tomography 0.77 0.07 0.84 = — - 0.84
26. Hand — . . — — .
27. Finger —_— — o —_ o =
28. CT (Head) 0.88 0.41 1.29 —_ . — 1.29
29—31. CT (Body) 12.7 3.45 16.2 — o = 16.2
Total 453.8 547.7 1002 81.8 417.4 499.2 1501.2
Table 2. Genetically significant dose by age-group (107 mrad person™! year™)
for radiography and fluoroscopy
Age | 0—4 | 5—9 | 1014 | 1519 | 20—24 | 25—29 | 3034 | 35—30 | s0—as
Male 93.4 54.5 | 103.3 51.8 44.9 61.5 27.6 9.01 1.9
Radiography | Female 47.2 18.3 55.8 | 153.0 | 160.0 81.5 27.4 1.6 1.1
Sub Total | 145.6 72.8 | 159.1 | 204.8 |204.9 | 143.0 57.0 10.6 3.0
Male 18.0 11 3.0 20.0 13.2 9.4 11.6 4.2 0.8
Fluoroscopy | Female 12.1 | 5.9 | 30.2 |134.1 |132.3 | 61.6 | 45.1 1.6 | 1.3
Sub Total | 30.1 7.1 33.2 | 154.1 | 145.5 71.0 56.7 5.8 2.1
Total 157.7 79.9 192.3 | 368.9 | 350.4 | 214.0 113.7 16.4 5.1
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Aeg 45—49 | 50—54 | 55—89 | 60—64 | 65-—69 | 70—74 | T5— Total
Male 0.47 0.25 | 0.07 — — - —_ 453.8
Radiography | Female - —_ —_ = - . = 547.7
Sub Total | 0.47 | 0.25 | 0.07 — — - — 1002
Male 0.23 0.13 0.04 i == o — 81.8
Fluoroscopy Female — —_ —— = R - .. 418.0
Sub Total | 0.23 0.13 0.04 = = = =i 500
Total 0.70 | 0.38 | 0.11 - — — — 1502

Table 3. per Caput mean bone marrow dose by type of examination
(mrad person™ year™) for radiography and fluoroscopy.

sType of Examination i bl Total
Male Female Sub T. Male Female Sub T.
1. Head 0.44 0.31 0.75 o 0.01 0.01 0.76
2. Cervical 0.19 0.16 0.35 — — o 0.35
3. Shoulder 0.03 0.02 0.05 o — — 0.05
4, Thorax 0.18 0.09 0.27 — —_ — 0.27
5, Chest 1.24 0.90 2.14 0.38 0.26 0.64 2.80
6. Esophagus 0.11 0.10 0.21 1.56 1.31 2.77 2.98
7. Barium meal 13.3 9.85 23.2 30.0 21.5 51.5 74.7
8. Gall 0.76 0.81 1.57 0.47 0.49 0.96 2.5
9. Abdomen 1.31 1.02 2.33 0.06 0.02 0.08 2.41
10. Barium_enema 1.12 1.05 2.17 4.27 4.51 8.78 10.95
11, Dorsal spine 0.18 0.19 0.37 — — — 0.37
12, Lumbar spine 1.10 0.97 2.07 0.10 0.07 0.17 2.24
13, Pelvis 0.05 0.08 0.13 0.01 i 0.01 0.14
14, Urography 0.50 0.30 0.80 0.22 | 0.07 0.29 1.09
15. Bladder 0.19 0.10 0.29 0.03 | 0.04 0.07 0.26
16. Hysterography = 0.02 — 0.28 | 0.28 0.28 0.30
17. Pelvimetry o 0.08 0.08 — — — 0.08
18, Obstetric . 0.09 0.09 | o =i S 0.09
19, Mammography —_— 0 0 —_ i - —_ 0
20. Hip Joint 0.08 0.12 0.20 0.06 | 0.10 0.16 0.36
21, Femur 0.02 0.10 0.12 — — = 0.12
22. Lower leg e — —_ = — — —
23. Myelography 0.07 0.03 0.10 0.05 0.03 0.08 0.18
24, Angiography 0.03 o 0.03 0.09 — 0.09 0.12
25. Tomography 0.32 0.14 0.46 - — - 0.46
26, Hand — — - | = — — —
27. Finger — — - — — - —_
28. CT (Head) 1.00 0.57 1.57 | 1.57 = = 1.57
29—31. CT (Body) 0.90 0.31 1.21 | — — — 1.21
Total 23.2 17.3 40.5 1 37.4 28.6 66.0 106.5
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Table 4. per Caput mean bone marrow dose by age-group (mrad person™ year™)

for radiography and fluoroscopy

Age 0—4 | 5—9 | 10—14 | 15—19 | 20—24 | 25—29 | 30—34 | 35—39 | 40—44
Male 0.13 1.79 0.56 0.63 0.91 | 1.30 1.61 1.96 2.30
Radiography | Female 0.07 | 0.12 | 0.28 | 0.55 | 0.68 | 0.65 | 0.95 | 1.06 | 1.71 |
Sub Total | 0.20 1.91 0.84 1.18 1.59 1.95 2.56 3.02 4.01
Male 0.07 0.02 0.10 0.60 1.13 2.11 2.52 3.32 4.45 |
Fluoroscopy | Female 0.07 | 0.03 | 0.11 | 0.74 | 0.91 | 0.89 | 1.69 | 1.73 | 3.08
Sub Total | 0.14 0.05 0.21 1.34 2.04 3.00 4.21 5.05 7.53
Total 0.34 1.96 1.05 2.52 3.63 4.95 6.77 8.07 | 11.54
Age 45—49 | 50—54 | 55—59 | 60—64 | 65—69 | 7T0—74 | T5— _' Total
Male 2.67 2.55 1.96 1.33 2.02 1.47 1.55 23.2
Radiography | Female 1.83 1.74 1.64 1.38 1.79 1.58 1.26 17.3
Sub Total | 4.50 4.29 3.60 2.71 3.81 3.05 2.81 40.5
Male 4.54 4.52 3.46 2.19 3.63 2.58 2.06 37.4
Fluoroscopy | Female 3.24 3.07 2.75 2.15 3.32 2.76 2.02 28.6
Sub Total | 7.78 7.59 6.21 4.34 6.95 5.34 4.08 66.0
Total 12.28 | 11.88 9.81 7.05 | 10.76 8.39 6.89 106.5
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Table 5. Leukemia significant dose by type of examination (mrad person™ year™)
for radiography and fluoroscopy.

Radiography Fluoroscopy
Type of Examination Total
Male Female Sub T. Male Female Sug T.
1. Head 0.37 0.27 0.64 = . 0.01 0.01 0.65
2. Cervical 0.17 0.14 0.31 — — — 0.31
3. Shoulder 0.02 0.01 0.03 — — — 0.03 |

4, Thorax 0.15 0.07 0.22 — — - 0.22
5. Chest 0.95 0.72 1.67 0.25 0.22 0.47 2.14
6. Esophagus 0.08 0.08 0.16 1.20 0.97 2.17 2.33
7. Barium meal 10.72 8.11 13.8 24.1 17.9 42.0 60.8
3. Gall 0.57 0.71 1.28 0.38 0.43 0.81 2.09
9, Abdomen 0.87 0.81 1.68 0.04 0.01 0.05 1.73
10, Barium enema 0.84 0.83 1.67 3.25 3.49 6.74 8.41
11, Dorsal spine 0.14 0.15 0.29 — . I 0.29
12, Lumbar spine 0.90 0.80 1.70 0.09 0.06 0.15 1.85
13. Pelvis 0.04 0.07 0.11 0.01 = 0.01 0.12
14, Urography 0.39 0.25 0.64 0.16 0.07 0.23 0.87
15, Bladder 0.12 0.08 - 0.20 0.02 0.03 0.05 0.25
16. Hystero — 0.02 | 0.02 - 0.28 0.28 0.30
17. Pelvimetry — 0.07 0.07 = == IR 0.07
18. Obstetric — 0.08 0.08 —_ = i I 0.08
19. Mammography — —_ — — — — I ——
20. Hip Joint | 0.07 0.10 0.17 0.05 0.03 0.08 0.25
21, Femur 0.01 0.01 0.02 — — — 0.02

22. Lower leg —_ — = — i i
23, Myelography | 0.06 0.02 0.08 0.04 0.03 0.07 0.15
24, Angiography 0.03 — 0.03 0.04 —_— 0.04 0.07
25, Tomography 0.22 0.11 0.33 —_ — —_ 0.33
26, Hand = — — — — — -
27. Finger - — — — — — —
28. CT (Head) 0.92 0.51 1.43 - — — 1.43
29—31, CT (Eody) 0.81 0.28 1.09 - — — 1.09
Total 18.5 14.3 32.8 29.6 23.5 53.1 85.9

Table 6. Leukemia significant dose by age-group (mrad person™ year™)
for radiography and fluoroscopy.

Age 0—4 | 5—9 | 10—14 | 1519 | 20—24 | 25—29 | 30—34 | 35—39 | 40—44
Male 0.13 0.18 0.56 0.63 0.90 1.28 1.57 1.87 2.15
Radiography | Female 0.08 0.12 0.28 0.55 0.67 0.64 0.94 1.04 1.63
Sub Total 0.21 0.30 0.84 1.18 1.57 1.92 2.51 2.91 3.78
Male 0.07 0.02 0.11 0.60" | 1.11 2.08 2.45 3.18 4.16
Fluoroscopy | Female 0.07 0.03 0.11 0.73 0.91 0.88 1.67 1.68 2.94
Sub Total | (.14 0.05 0.22 1.33 2.02 2.96 4.12 4.86 7.10
Total 0.35 0.35 1.06 2.51 3.59 4.86 6.63 7.77 |10.88
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Age 45—49 | 50—>54 | 55—59 | 60—64 | 65—69 | T0—74 | 75— lotal
Male 2.41 | 2.23 [ 1.58 | 0.93 | I.14 | 0.56 | 0.34 18.5
Radiography | Female 1.71 | 1.57 | 1.44 | 1.11 | 1.24 | 0.89 | 0.42 14.3 |
Sub Total | 4.12 | 3.80 | 3.02 | 2.04 | 2.38 | 1.45 | 0.76 32.8 N
Male 4.10 | 3.95 | 2.78 | 1.52 | 2.04 | 0.99 | 0.48 29.7 i
Fluoroscopo Female 3.03 2.78 2.41 0.87 2.30 1.55 0.66 23.5 l
Sub Total | 7.13 | 6.73 | 5.19 | 2.39 | 4.34 | 2.54 | 1.14 53.1
Total 11.25 [10.53 | 8.21 | 4.43 | 6.72 | 3.99 | 1.90 5.9
Table 7. Malignancy significant dose by type of examination (mrad person™ year™)
for radiography and fluoroscopy
Type of Examination Radiogragty | Fluoroscopy Total
Male | Female J Sub T. | Male ‘ Fimale [ Sub T.
1. Head 0.11 0.09 0.20 — | = | = 0.26
2. Cervical 0.15 0.10 0.25 0.01 — 0.01 0.26
3. Shoulder 0.01 i 0.01 — — — 0.01
4. Thorax 0.14 0.06 0.20 - - | = 0.20
5. Chest 0.42 0.33 0.75 0.06 0.09 0.15 0.90
6. Esophagus 0.03 0.03 0.06 0.28 0.28 0.56 0.62
7. Barium meal 4.10 2.79 6.89 12.5 9.70 2.2 29.1
8. Gall 0.21 0.31 0.52 0.45 0.62 1.07 1.59
9. Abdomen 0.20 0.20 0.40 0.09 0.01 0.10 0.50
10. Barium enema 0.25 0.25 0.50 0.85 0.75 1.60 2.10
11. Dorsal spine 0.09 0.08 0.17 — — — 0.17
12, Lumbar spine 1.46 1.10 2.56 0.13 0.06 0.22 2.78
13. Pelvis 0.04 0.05 0.39 = = = 0.09
14, Urography 0.64 0.39 1.03 0.23 0.02 | 0.29 1.23
15. Bladder 0.04 0.03 0.07 0.01 0.02 0.03 0.10
16. Hystero = 0.05 0.05 = 0.21 0.21 0.26
17. Pelimetry = 0.05 0.05 — — - 0.05
18. Obstetric — 0.06 0.06 = - - 0.06
19. Mammography o 0.01 0.01 — — — OE__
20. Hig Joint 0.05 0.07 0.12 0.01 — 0.01 0.13
21, Femur 0.01 — 0.01 — — —_ 0.01
22. Lower leg 0.01 0.01 0.02 = — e 0.02
23. Myelography 0.03 0.01 0.04 0.07 0.08 0.15 0.19
24, Angiography 0.03 0.02 0.05 0.05 0.04 0.09 0.14
25, Tomography 0.94 0.51 1.45 . - — | 1.45
26. Hand — —_— pm = — —— —
27. Finger s —_ —_ —— —_ — —
28, CT (Head) 0.30 0.15 0.45 — — - 0.45
29—31, CT (Body) 0.43 0.14 0.57 — — — 0.57
Total 9.5 7.0 16.5 14.7 11.9 26.6 43.1
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Table 8. Malignancy significant dose by age-group (mrad person™ year™)
for radiography and fluoroscopy.
Age 0—4 | 5—9 | 10—14 | 15—19 | 20—24 | 25-—20 | 30—34 | 35—39 | 40—44
Male 0.12 0.18 0.48 0.75 1.10 1.31 1.23 1.31 0.97
Radiography | Female 0.13 0.28 0.48 0.57 0.75 0.63 0.74 0.76 0.94
Sub Total | (.25 0.46 0.96 1.32 1.85 1.94 1.97 2.07 1.91
Male 0.08 0.11 0.18 0.75 1.25 2.06 2.02 2.18 2.26
Fluoroscopy | Female 0.05 | 0.10 0.17 0.92 1.06 0.97 1.43 1.36 1.98
Sub Total | (.13 0.21 0.35 1.67 2.31 3.03 3.45 3.54 4.24
Total 0.38 0.67 1.31 2.99 4.16 4.97 5.42 5.61 6.15
Age 45—49 | 50—54 | 55—59 | 60—64 | 65—69 | 70—74 | 75— Total
Male 0.95 (.66 0.29 0.12 0.06 0.01 = 9.5
Radiography | Female 0.74 0.64 0.38 0.17 0.12 0.04 e 7.0
Sub Total | 1.69 1.30 0.67 0.29 0.18 0.05 — 16.5
Male 1.80 1.15 0.53 0.16 0.10 0.02 - 14.7
Fluoroscopy | Female 1.62 1.11 0.69 0.33 0.27 0.07 0.01 11.9
Sub Total | 3.42 2.25 1.22 0.49 0.37 0.09 0.01 26.6
Total 5.11 2.55 1.89 0.78 0.55 0.14 0.01 43.1
Tahble 9. Population risks from radiographic and fluoroscopic examination by sex
Type of risk g;g;igiti on. Sex Significant Dose Risk Factor Population Risk
[ . Male 4.54 %107 185 %107 93.5x10° 78.50
Radiography P - = = . “
| Genetic Female 5.48%10 185% 10 93.5x 10 94..80
' i Male 0.82x10°® 185x10°° 93.5x10° 14.18
Fluoroscopy - : - :
Female 4.18%107° 185x10°° 93.5%10° 72.30
Total 15.00% 107 185X 10 93.5%10° 260.00
. Male 18.50 %107 20x10° 116.0% 10° 42.90
Radiography = = ] 3
Leukemic Female 14.30x 107 20% 107 116.0%10° 3.20
) Male 29.70x 10" 20%10°° 116.0 X 10° 68.90
Fluoroscopy G
Female 23.50 %107 20%107* 116.0x 10° 54.50
Total 82.90x10™® 20%10°° 116.0x10° 192.00
: Male 9.50 %107 165%10°° 116.0%10° 181.8
Radiography - e 5
! Female 7.00%107® 165x 10 116.0% 10 134.0
Malignant = Ry 6
) Male 14.60 %107 165X 10 116.0% 10 279.4
Fluoroscopy - - ~
Female 12.00x 10 1665%10°° 116.0x10° 229.7
Total 43.10%107° 165x107° 116.0x10° 824.9

b5, FHECIEIEA R IS, T 1 ED
7o O Y A 7 BHETL6X 107, ZHETLLT
5 b AR o 4513 Table 12
D OESFIHTE 5.
5. % B

X107 CH o 7.

ey

19794E O X g2 o EHERE 1, 2

BRI 9,630 X 10*:T 19744 @ 7,300 x 10*
PR T30 %N Lz Y, AR R R (GSD)
BHEE L ABD 57y 15mrad TI9T4EY D
16.5mrad &% b I ed o7, 196992 0
fill & b W A 7ced, Table 1212 548 @ 17
MR BB s iz k5 GSD iR
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Table 10. Genetically, leukemia and malignancy significant component of annual

radiographic exposures for patient population
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Male
Age group | Ann. No. of Genetic Leukemia Malignancy
exposures
(N) Gy NGy Ly NL, M, NM,.
0— 9 5.6X10°] 1 5.6 x10° 0.99 5.5x10° 0.92 5.2 x10°
10—14 6.4 1 6.4 0.99 6.3 0.87 5.6
15—19 5.4 1 5.4 0.99 5.3 0.82 4.4
20—24 7.6 0.97 Tk 0.98 7.4 0.74 5.6
25—29 12.0 0.72 8.6 0.98 11.8 0.65 7.8
30—34 13.6 0.34 4.6 0.97 13.2 0.54 i
35—39 16.1 0.092 1.5 0.95 15.3 0.45 7.2
40—44 17.8 0.019 0.34 0.93 16.6 0.34 6.1
45—49 21.4 0.0045 0.10 0.90 19.3 0.26 5.6
50—54 20.2 0.0015 0.03 0.87 17.6 0.18 3.6
556—59 15.6 0.0007 0.01 0.69 10.8 0.10 1.6
60—64 12.2 i = 0.56 6.8 0.05 0.61
65—69 16.5 = —_ 0.46 7.6 0.02 0.33
T0—74 12.4 - _ 0.38 4.6 0.004 0.05
75— 11.8 — — 0.23 2.7 — G
Total 194.6% 10° 40.0% 10° 150.8 % 10° 61.0x 10°
) 0.206 0.775 0.313
Female
Age group | Ann. No. of Genetic Leukemia Malignancy
exposures
) Gy NG, T NL, M, NM,
0— 9 4.1x10° 1 4.1 x10° 0.9 4.1x109  0.94 3.9x1(0°
10—14 3.8 1 3.8 0.99 3.8 0.91 3.5
15—19 4.6 1 4.6 0.99 4.6 0.87 4.0
20—24 6.1 0.92 5.6 0.99 6.0 0.82 5.0
25—29 5.9 0.47 2.8 0.98 5.8 0.74 4.4
30—34 7.8 0.12 0.94 0.98 7.6 0.65 5.1
35—39 9.0 0.007 0.06 0.97 8.7 0.54 4.9
40—44 13.8 0.003 0.04 0.95 13.1 0.45 6.2
45—49 14.5 0.0001 0.0015 0.93 13.5 0.34 4.9
50—54 14.8 o o 0.90 13.3 0.26 3.8
55—59 14.1 — _ 0.87 12.3 0.18 2.5
60—64 11.6 — — 0.69 8.0 0.10 1.2
65—69 14.8 — — 0.56 8.3 0.05 0.74
70—74 13.1 — — 0.46 6.0 0.02 0.26
75— 10.4 — — 0.58 4.0 0.004 0.04
Total 148.4 % 10° 21.9% 10° 119.1% 10° 50.4% 10°
e 0.148 0.803 0.340
Ann. No. of exposures: Annual number of exposures, G,: Genetically significant factor, L,: Leukemia

significant significant foctor,

M,: Malignancy significant factor.
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Table 11, Average risks per radiographic exposure by sex.

Average Sex ﬁ;]:{;gczmt .?i;t:lr:g;m%rgan Riﬂf, fa'Ct?f dAverdge risk
{actor (rad) (10°® rad™) per exposure

Male 0.206 3.61x107 100 T4%107°

Genetic Female 0.148 17.7 %107 100 262%107°
Average 0.181 9.7x%107® 100 176 107°

Male 0.775 18.2x10° 20 282x107

Leukemic Female 0.803 18.0> 10 20 289 %10
Average 0.787 18.1x10* 20 285x107°

Male 0.313 25.0»107° 165 1291%x 1077

Malignant Female 0.340 22.6x107° 165 1268%107°
Average 0.325 24.0%107 165 1287%107°

Male 1.58 x107°

Total Female 1.82x10%®
Average 1.76x%10"®

Table 12. Coraparison of the number of X-ray
diagnostic examinations and GSD between pre-
sent data and previous data, and GSD per dia-
gnostic examination,

1969 | 1974 | 1979
b o | 6400 10¢ | 7300 % 10 9630 x 10¢
GSD (urad) | 25700 | 16500 | 15000
GSD/exam
(10"*prad) 4.02 2.36 1.56
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