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General Radiography Imaging Usage and Effective Dose of Inpatients:
Based on Data from Inpatients in 2018

Jong-Won Gil

Division of Medical Radiation, Bureau of health—care Safety and Immunization,
Korea Disease Control and Prevention Agency

Abstract In this study, we analyzed the use of general radiography imaging and effective dose in inpatients. Our aim is
to help reduce national medical radiation exposure doses and develop rational health-care financial policies, The effective
dose for each general radiography was calculated using the ALARA-GR program for 53 types (total: 260 codes) general ra-
diography codes selected from ‘National Health Insurance Care Benefit Cost. The usage of general radiography was ana-
lyzed in the 2018 inpatient patient data of the Health Insurance Review and Assessment Service, and the effective dose
for each general radiography was analyzed. 89.00% of inpatients undergo general radiography imaging at least once, with
an average of 12,63 scans per person and an effective dose of 1.00 mSv, Those who received support from Medical Aid
showed a higher value compared to those who were insured by National Health Insurance, with 17.39 cases and 1.43
mSv (p{.001). Chest had the highest usage rate at 23.12% for general radiography imaging, while L-spine had the highest
effective dose at 24.53%. It is estimated that 420 inpatients patients undergo 121 to 820 general radiography imaging pro-
cedures per year, and 233 inpatients are estimated to have an annual effective dose of )20.00~58.25 mSv. Rational use
of health-care finances and the practice of medical radiation safety management are essential for the well-being of in-
dividuals, the enhancement of quality of life, and the improvement of health-care quality.

Key Words : Dosimetry program, Effective dose, General radiography, Inpatient, Medical radiation
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Table 1, Characteristics of study subjects

7P Wekal, 5A1~9A7} 93, 24%= ko, 304 ~344

7} 78.12%7} 7V Aict.

T2)a1, 18] ol AREES AR W2 aivdAe] dE 2

= ojAo] 53.73%% AR Wk, IF
14.23%= 7F& wWorom  55~594] 9.95%,

2 754 ool
60~64A]

8.73%, 50~54/\ﬂ 8.00%, 0~4A| 7.71% 5 <=013tt, 1]

tHTable 1),

EY 7HIAPE 93.80%2 diite AFA[s}

A} o] g2k F 8 524,501, 1919 '
(£14.00)01H, TS & 674,241.76 person— mSv, 1
I Hat 342 ek 1,00 mSv(+1,53)0181ch AdolA
= ojXo] F 4,713,9857(55.30%), ma Pt A=
13.007(£14.42) 02 AR WA (p 001), TZEATRS

Al subjects(n=758,248)

Subjects undergoing one or more procedures(n=674,820/89,00%)

Characteristic Frequency(%) o ZSEESZALL) %
Gender
male 344778(45.47) 312,222 (90.56) 46,27
female 413470(54.53) 362,598 (87.70) 53.73
Age
0~4 58,794(7.75) 52,033 (88.50) 7.71
5~9 20,754(2.74) 19,350 (93.24) 2.87
10~14 14,228(1.88) 13,377 (94.02) 1,98
15~19 20,201(2.66) 18,506 (91.61) 2.74
20~24 26,592(3.51) 22919 (86.19) 3.40
25~29 32,938(4.34) 26,512 (80.49) 3.93
30~34 42,101(5.55) 32,888 (78.12) 4,87
35~39 44,599(5.88) 37,705 (84.54) 5.59
40~44 41,088(5.42) 36,605 (89.09) 5.42
45~49 52,680(6.95) 47,673 (90.50) 7.06
50~54 58,880(7.77) 53,993 (91.70) 8.00
55~59 72,517(9.56) 67,166 (92.62) 9.95
60~064 63,423(8.30) 58,801 (92.85) 8.73
05~069 52,450(6.92) 48,641 (92.74) 7.21
70~74 46,300(6.11) 42,533 (91.86) 6.30
>75 110,703(14.6) 96,028 (86.74) 14.23
Insurance
Health 710697(93.73) 632977 (89.00) 93.80
Medical Aid Beneficiaries 47551(6.27) 41,843 (88.00) 6.20
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Table 2, Comparison of effective dose and usages of general radiography by characteristics of subjects

L Frequency Effective dose (MSv)
Characteristic
Total(%) Mean(SD) Total(%) Mean(SD)
All 8,524,501 12.63(14.00) 674,241.76 1.00(1.53)
Gender
male 3,810,516(44.70) 12.20(13,48) 259,431,09(38.48) 0.83(1.37)
female 4,713,985(55.30) 13.00(14.42) 414,810.67(61.52) 1.14(1.64)
t(p-value) - -23.42({.001) - -87.12(¢.001)
Age
i 312,252 6.00 18,042.75 0.35
(3.60) (8.33) (2.68) (0.63)
_ 154,657 7.99 7,291,57 0.38
5~9
2 (1.81) 830,707 9.73) 8.04 (1.08) 51,063.32 0.79) 0.49
161,140 9.74) 12.05 (10.27) 7,750.72 (7.57) 0.58 (1.01)
10~14
(1.89) (13.08) (1.14) (1.29)
15~19 202,658 10.95 17,978.28 0.97
(2.38) (11.78) (2.67) (1.56)
20~24 219,171 9.56 13,834.55 0.60
(2.57) (10.81) (2.05) (1.02)
230,958 8.71 16,263.44 0.61
25~29 -
20~30° 2.71) 1,064,566 (10.53) 8.87 (2.41) 78,135.21 (1.00) 0.65
-3 265,297 (12,49) 8.07 (10.56) 20,545.59 (11.59) 0.62 (1.10)
03 (3.11) (10,08 (3.05) (1.08)
5530 349,140 9.26 27491.63 0.73
(4.10) (10.80) (4.08) (1.21)
A0 391,015 10.68 30,442.75 0.83
(4.59) (12,03) (4.52) (1.28)
4549 562,897 11.81 43,718.57 0.92
(0688 (6.60) 3,605,735 (12,60) 13.64 (6.48) 279,656.97 (1.35) 1.06
034 734,219 (42.30) 13,60 (14.33) 5507740  (41.47) 1.04 (1.52)
T (8.61) (14.10) (8.30) (1.44)
5559 992,749 14.78 76,010.38 1.13
(11.65) (15.06) (11.27) (1.60)
60~64 924,855 15.70 73,507.87 1.25
(10.85) (15.77) (10.90) (1.75)
65~69 806,834 16.59 66,261,39 1.36
' S 65t (9.46) 3,023,493 (16.40) 16.15 ©.83) 26538626  (1.86) 1.42
074 n 732,532 (35.47) 17.22 (15.88) 62,920.87 (39.36) 1.48 (1.85)
(8.59) (16.64) 9.33) (1.97)
Ss 1,484,127 15.46 136,204.00 1.42
=P (17.41) (15.22) (20.20) (1.79)
F(p-value) - 11,553.00(.001) 12,391.60(.001)
Post hoc d>oybra d>oybya
Insurance
Health 7,796,850(91.46) 12.32(13.57) 614,385.31(91.12) 0.97(1.50)
Medical Aid Beneficiaries 727,651(8.54) 17.39(18.68) 59,856.45(8.88) 1.43(1.91)

t(p-value)

-54.60(¢.001)

-48.81(¢.001)
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oJ/do] F 414,810.67 mSv(61.52%), 1919 ot T]EAlFS
% 2~

594, 60~64A, 65~694l, 50~54A], T0~T744] 5 Z=0]%L
on, 40~64A7H] AFo] W2 AE AA|EIGITt 18],
1919 Bt A== 70~74A7} 17.2271(+16.64) 02 7P o
AL, 65~69A], 60~64A, 754 oA, 55~59A, 50~54A4]
T wo)glom, 654 oldo] 16.1571(£15.88) & 7P Wk
THp< 001, post hoc: dyeoybya). TS, FZAITES 754 o4
0] 136,204.00 person—mSv(20.20%) %2 7V =9kl 55~
5941, 60~64A, 65~694l, T0~T74A), 50~544] %5 %=0|%L
on, 40~64A7H] AFo] =2 ARES ARSIt 18],
1019 Hat wZAFES 70~T4A17}F 1,48 mSv(1,.97)2 71
=931, 754) oA, 65~69A1], 60~64A, 55~59A1], 50~54A]
5 &ol9lem, 654 olAko] 1,42 mSv(+1.85)& 71 =9k

(p<. 001, post hoc: dycpbya). HETLEANA AL AZHEEF
7R} 7,796,85071(91,46%), 11T Bt A4+= 2J=mgod
9 HER7} 17,397(+18,68) 02 WTHpd 001), 121,
TEARRS. A7 719147} 614, 385,31 person—mSv(91,12%),
191 Hot wFARES OJmgo] W B5At 1,43 mSv(+1.91)

Table 3, Usage by type of general radiography

U] AL T o87k2 F5HChest)7} 1,970,95171
(23.12%), 191F 2.9270% 7} Wk, 93(L-spine)
962,26871(11,29%), 1219 1.4371, F-E(Knee) 862,94171
(10.12%), 191 1,287, EF(Abdomen) 649,25471(7.62%),
1219 0.9671, ©J7l(Shoulder) 431,24971(5.06%), 1919
0.6471, 745+(C—spine) 426,11871(5.00%), 121 0,637 &
o|lom, Ui 5271 AL F 3371 AR A4 Hlgol] 1%
n|gto| 9tk Table 3).

2) dukEed AL FHE EA%F

aniEle] £ gZARES. Q2271 165,384.35 person—mSv
(24.53%), 181 0.25 mSvE 7FF =951, &5 121,546.25
person—mSv(18.03%) 121 0.18 mSv, &+ 84,479.30
person—mSv(12.53%) 1915 0.13 mSv, A3 5931428

Frequency Frequency Frequency

procedures Totel(%) pelr procedures Total%) pgr procedures Total%) pgr
capita capita capita

Skull 122,742(1.44) 0.18 Humerus 26,280(0.31) 0.04 Sacral - Coccyx 20,035(0.24) 0.03
Sella 323(0.00) 0.00 Elbow 167,256(1,96) 0.25 Pelvis 178,051(2.09) 0.26
Orbit 2,288(0.03) 0.00 Forearm 36,798(0.43) 0.05 S Joint 3,204(0.04) 0.00
Optic Foramen 490(0.01) 0.00 Wrist 282,299(3.31) 0.42 Hip 141,079(1.65) 0.21
Nasal Bone 14,414(0.17) 0.02 Carpal Bone 9,160(0.11) 0.01 Femur 63,590(0.75) 0.09
PNS 111,433(1.31) 0.17 Hand 258,202(3.03) 0.38 Knee 802,941(10.12) 1.28
Mastoid, Ossicle 4,103(0.05) 0.01 Finger 109,288(1,28) 0.16 Patella 37,309(0.44) 0.06
T-M Joint 3,721(0.04) 0.01 Chest 1,970,951(23.12) 2,92 Lower Leg 82,141(0,96) 0.12
Maxilla 2,346(0.03) 0.00 Lordotic 264(0.00) 0.00 Ankle 373,849(4.39) 0.55
Zygomatic Arch 3,969(0.05) 0.01 Rib 140,214(1.64) 0.21 Tarsal Bone 7,282(0.09) 0.01
Mandible 6,114(0.07) 0.01 Sternum 6,253(0.07) 0.01 Calcaneus 20,429(0.24) 0.03
Neck 24,450(0,29) 0.04 S-C" View 625(0.01) 0.00 Foot 319,981(3.75) 0.47
C-spine 426,118(5.00) 0.63 T-spine 64,159(0.75) 0.10 Toe 36,632(0.43) 0.05

CT -spine 5,409(0.00) 0.01 TL-spine 92,064(1,08) 0.14 Entire spine 51,133(0.60) 0.08
Clavicle 32,706(0.38) 0.05 Abdomen 649,254(7.62) 0.96 Long Bone 39,915(0.47) 0.06
Scapula 20,063(0.24) 0.03 KUB’ 73,788(0.87) 0.11 Scanogram 72,142(0.85) 0.11
Shoulder 431,249(5.06) 0.64 L-spine 962,268(11.29) 1.43 Infantogram 3,890(0.05) 0.01

A-C’ Joint 3,733(0.04) 0.01 LS -spine 146,104(1,71) 0.22 Total : 8,524,501

*T-M(Temporomandibular), C(Cervical), CT(Cervicothoracic), A-C(Acromioclavicular), S-C(Sternoclavicular), T(Thoricic), TL(Thoracolumbar),
KUB(Kidney, Ureter, Bladder), L(Lumbar), LS(Lumbosacral), S-I(Sacroiliac)
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Table 4, Effective dose by type of general radiography

Effective dose (mSv)

Effective dose (mSv)

Effective dose (mSv)

procedures Totel(%) pelr procedures Totel(%) pelr procedures Totel(%) pe.r
capita capita capita

Skull 2,525.72(0.37) 0.00 Humerus 23.69(0.00) 0.00  Sacral - Coccyx  5,028.01(0.75) 0.01
Sella 6.91(0.00) 0.00 Elbow 137.89(0.02) 0.00 Pelvis 23221.10(3.44)  0.03

Orbit 81.00(0.01) 0.00 Forearm 28,03(0.00) 0.00 ST Joint 446.11(0.07) 0.00
Optic Foramen 10.12(0.00) 0.00 Wrist 254.93(0.04) 0.00 Hip 23,635.11(3.53) 0.04
Nasal Bone 112.91(0.02) 0.00 Carpal Bone 8.04(0.00) 0.00 Femur 1,592.28(0.24) 0.00
PNS 2487.51(0.37) 0.00 Hand 222.96(0.03) 0.00 Knee 832.45(0.12) 0.00
Mastoid, Ossicle 79.19(0.01) 0.00 Finger 89.33(0.01) 0.00 Patella 36.04(0,01) 0.00
T-M Joint 80.61(0.01) 0.00 Chest 121,546.25(18,03)  0.18 Lower Leg 72.65(0.01) 0.00
Maxilla 50.97(0.01) 0.00 Lordotic 42.15(0.01) 0.00 Ankle 319.88(0.05) 0.00
Zygomatic Arch 79.31(0.01) 0.00 Rib 31,231.,60(4.63) 0.05 Tarsal Bone 6.26(0.00) 0.00
Mandible 108.57(0.02) 0.00 Sternum 833.54(0.12) 0.00 Calcaneus 18.83(0.00) 0.00
Neck 1,697.28(0.25) 0.00 S-C" View 54.19(0.01) 0.00 Foot 279.15(0.04) 0.00
C-spine 40,103.32(5.96)  0.00 T-spine 9,310.03(1.38) 0.01 Toe 30.11(0.00) 0.00

CT -spine 963.60(0.14) 0.00 TL-spine 13,994.08(2.08) 0.02 Entire spine  59,314.28(8.80) 0.09
Clavicle 3,225.41(0,48) 0.00 Abdomen 84,479.30(12,53)  0.13 Long Bone 9,494.15(1,41) 0.01
Scapula 831.48(0.12) 0.00 KUB' 9,381.83(1.39) 0.01 Scanogram  18,107.64(2.69)  0.03
Shoulder 10,351.69(2.43)  0.02 L-spine 165,384.35(24.53)  0.25 Infantogram 353.99(0.05) 0.00

A-C’ Joint 403.33(0.006) 0.00 LS -spine 25,172.60(3.73) 0.04 Total : 674,241,76 person-mSv

*T-M(Temporomandibular), C(Cervical), CT(Cervicothoracic), A-C(Acromioclavicular), S-C(Sternoclavicular), T(Thoricic), TL(Thoracolumbar),
KUB(Kidney, Ureter, Bladder), L(Lumbar), LS(Lumbosacral), S-I(Sacroiliac)

Table 5, Annual General Radiography Imaging Usage and Effective dose Distribution

(n=674,820)

Level Frequency Effective dose (mSv)
Range n(%) Range (%)
Low 1~4 215,687(31.96) <1.00 472,139(70.11)
Moderate 5~12 224,800(33.31) Y1.00~5.00 183,961(27.26)
High 13~60 225 492(33.42) Y5.00~10,00 15,403(2.28)
Very High 61~120 8,421(1.25) »10.00~20.00 2,084(0.31)
Extreme 121~820 420(0,06) )20.00~58,25 233(0,04)

person—mSv(8.80%), 11 0.09 mSv, 733 40,163.32
person—mSv (5.96%), 1215 0.06 mSv, SZHRib) 31,231.60
person—mSv(4.63%), 1914 0.05 mSv So|l.om, & 527
AN AL S 377N AL HAME HlEo] 1% mRte|3ich
(Table 4).

Q7E LIRS 17~474S Wt 2A0] 31.96%,

5A~127A2 33.31%, 137~60A2 33.42%, 6174~120A42

1.25%(8,421%), 1217A~820712 0.06%(420%) ]3It
S}ZAIRES 1,00 mSv ofsks A dpRte] 70.11%, 1.00

mSv Z3~5.00 mSv °Jek= 27.26%, 5.00 mSv X~
10,00 mSv ©J3l= 2.28%, 10,00 mSv Z1}~20,00 mSv °J5}
= 0.31%(2,0849), 20.00 mSv Z}~58.25 mSv+= 0.04%
(23394)0|AcHTable 5).
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