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General Radiography Usage and Exposure Dose of Korean Elderly:
Based on Data from Aged Patients in 2016

Jong-Won Gil"-Se-Jong Yoo?-Won-Jeong Lee?

YDijvision of Medical Radiation, Bureau of Healthcare Safety and Immunization, Korea Disease Control and
Prevention Agency
P Dept., of Radiological Technology, Daejeon Health Institute of Technology

Abstract 'This study aims to provide basic data for elderly health insurance policy and medical radiation safety manage-
ment by analyzing the general radiography usage and exposure dose of the elderly in Korea. The effective dose for each
general radiography was calculated using the ALARA-GR program for 260 general radiography codes selected from
‘National Health Insurance Care Benefit Cost’. The usage of general radiography was analyzed in the 2016 elderly patient
data of the Health Insurance Review and Assessment Service, and the effective dose for each general radiography was
applied, The general radiography usage and exposure dose per person aged 65 years and over was 6,47 cases and 0,56
mSv. Females showed higher value than males as 7.15 cases and 0.66 mSv(p{.001). By age, those between 75 and 79
showed the highest number as 6.97 cases and 0.62 mSv(p{.001). Those who were supported by Medical Aid showed
higher value than those who were insured by National Health Insurance as 8.82 cases and 0.76 mSv(p{.001). In addition,
the ratio by radiography was in the order of Chest 20.85%, Knee Joint 15.58%, and L-spine 14.67%, and the exposure
dose was L-spine 29.40%, Chest 15.82%, Abdomen 7.97%, and Entire Spine 7.20%. General radiography, which is widely
used due to the high frequency of diseases in the elderly population should be taken into consideration when establish-
ing health insurance policies. In addition, it is necessary to check whether the general radiography with high exposure
dose is performed as a routine examination without considering medical necessity.

Key Words : Elderly population, General radiography, Exposure dose, Dosimetry program, ALARA-GR
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2l(2018) HarAfo] == Unk

A gL,

—Z#A(Independent sample t—test), LLH]|
2| BAHE A (One—Way ANOVA: AFEEA] Scheffe test)S
Sty B4 Auke] SoEL p(0.055 7]
AATIH O BE HAO SAS Enterprise Guide
software (ver 5.1; SAS Institute, Cary, NC, USA)= ]

gstaict,

1. AFERe Ed

il

A A ARE 1,327,455 0] 11, o]F ©3/do] 770,756

O 2 58,06%5 AA|sFR o, dAgofA= 654 o]A~69
Al 0817} 371,056 02 7HA Wk, 70A] o]Ab~74A4]
o]a} 353,835, 804 014} 309,905, 754 o]4k~T9A]
oJs} 292,659% =olqith. EATZoM = AFEA7IIA
7} 1,224,942 0 8 tjHES 2}1X|5}GT}

Jear, Ak AA| o] 8RS 8,593,407, olF o4
o] 5,510,260 0 % 64,12%% X}2|5}0.00, oA 70

Table 1, Characteristics of study subjects

A oJF~T4A] o517} 2,357,616 7 0.2 7H w9kl 804

olAto] 1,962,24271 0.2 71 AU}, HPFEo| M= A7
H371x7} 7,689,199 02 tHES 2}x|3}Ic}

Egh 1d7E 13] o]} dNrEgS T d A=
842,054 0 2 A thAFAFO] 63,43%0]%.0m, o]F oA
o] 60,22%% AFA|S}GIT), AR o= 654 o] F~69A4] ©]
al7F 29,689 0.2 7P Wkal 754 o]AF~T794] o]alr}
191,946 0.2 7 A dct, HaqtgolA= A EA7FY
A7k 769,588 0. & tiFE-E AFA|5HIcH(Table 1),
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654 oA w=Qlo] UMY F A= 8,593,407, ©]
% o]4o] 5,510,260 0.2 64,12%E 7|8l on, A
o A= T0A| o]AF~T4A] olalr} 2,357, 6167108 714 W
QFal, 804 o]Ato] 1,962, 242402 714 A et HEFLE
ol A= AAEAZFYAL 7,689,199 07 hRES 24|
Clpi=g

A, AA| oA vk Bt da= 6,477
(£10.46), o]& oo 7.157(£10.97) 02 FARCH W
Ao H(p<.001), A= T5A o/ F~T9A] o]sl7t 6,97
ZA(+11.00) 02 7P Wkl 654 oJAF~694] olslr}
6.0271(+9.90) &2 7} A ATHp<.001), HFEoAl=
Ot dAHE A} ZFH7F 8.8271(£13.00) & 247
HAZFAAE T TRt (p<,001).

T3h 147 13] o YRS 43t ddRle] Bt A4
L 10,217(£11,59) 0] 9o, ] oq 0] 10.8771(+11.94)
o2 AR T pd 001), degollAs 754 o]A~T94]

Al subjects(n=1,327,455)

Subjects undergoing one or more

Characteristic procedures(n=842,054)
Frequency % Frequency %
Gender
male 556,699 41,94 334,934 39.78
female 770,756 58.06 507,120 00.22
Age
65~69 371,056 27.95 229,689 27.28
70~74 353,835 26,66 227,958 27.07
75~79 292659 22.05 191,946 22.79
>80 309,905 23.35 192,461 22.86
Insurance
Health 1,224,942 92.28 769,588 91.39
Medical Aid Beneficiaries 102,513 7.72 72 466 8.61
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25 4AF 0194
ol87}10.6371(+12,00) 02 7 WSk, 654 od~694] 3. ATCAMXIC] S ABHEY mEMY H|m
o|& A+ ) 2} 29 L2 imAC I

=
A ogFdo R E S A} 2EH 7 A+ o
ol SlEeldldrlLent 7t 12.487(+13.9) 22 person—mSv, ©] & oJA]o] 504,989 07 person—mSvzE

ARV WP 00D, (Table 2) 65.73%% AAIBIACR], AROIAE 08 OlF~T44] o]

Table 2, Comparison of the usages of general radiography by characteristics of subjects
Subjects undergoing one or more

Characteristic Frequency(%) Al subjectsin=1,327,459) procedures(n=842,054)
Mean(SD) Mean(SD)
Gender
male 3,083,147(35.88) 5.54(9.63) 9.21(10.97)
female 5,510,260(64.12) 7.15(10.97) 10.87(11.94)
P (001 (001
Age
65~09a 2,232,348(25.98) 0.02(9.90) 9.72(11.07)
70~74b 2,357 ,616(27.44) 6.66(10.69) 10.34(11,80)
75~79c 2,041,201(23.75) 6.97(11.01) 10.63(12.09)
>80d 1,962,242(22.83) 6.33(10.27) 10.20(11.42)
2 (. 001(Schefte test: c)b)d)a) (. 001(Schefte test: c)b)d)a)
Insurance
Health 7,689,199(89.48) 6.28(10.19) 9.99(11.32)
Medical Aid Beneficiaries 904,208(10.53) 8.82(13.00) 12.48(13.91)
P (001 (001
Total 8,593,407 6.47(10.46) 10.21(11.59)

Table 3, Comparison of the exposure dose of general radiography by characteristics of subjects
Subjects undergoing one or more

Characteristic Eﬁeﬁt;\iié(r:g\s/)e(%) Al subjectsin=1,327,489) procedures(n=842,054)
' Mean(SD) Mean(SD)
Gender
male 229,713.89(31.27) 0.41(0.99) 0.69(1.20)
female 504,989.07(68.73) 0.66(1,27) 1,00(1.,46)
p (001 (001
Age
65~6% 176,895.51(24.08) 0.48(1.00) 0.77(1.26)
70~74b 198,883.12(27.07) 0.56(1.22) 0.87(1.43)
75~79¢ 181,682.23(24.73) 0.62(1.27) 0.95(1.46)
>80d 177,242.10(24.12) 0.57(1.12) 0.92(1.31)
P (. 001(Schefte test: c)d)b)a) (. 001(Schefte test: c)d)b)a)
Insurance
Health 656,742.27(89.39) 0.54(1,15) 0.85(1.35)
Medical Aid Beneficiaries 77,960.68(10.61) 0.76(1.35) 1.08(1,50)
p (001 (001
Total 734,702.96 0.56(1.17) 0.87(1.37)
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3171 198,883.12 person—mSvz 7P WFAL 654 oAk~
69A] ©]8l7} 176,895.51 person—mSvE 7} A it HE
TF-Rof| M= AZRRF7IAA7} 656,742,27 person—mSvE
L = o IS 7 e

Te)an, A oAk Yty et 9E A 0.56
mSv(+1,17), ©]& ©4do] 0.66 mSv(+1.27)2 FAwct
o™ (p< 001), AHolA= T5A] o] F~T94] o]kt
0.62 mSv(+1.27)& 714 W]kl 654] 0]A~694] o]5l7}
0.48 mSv(+1.06) & 7} AAJATHp( 001), R FEo|| A=
SmFoAdPAHESAL 23H) 7} 0.76 mSv(+1.35)2 A%
H7FgARE T Edth(p<.001),

Tk 197 13] o] UvkEYgS 3t EH*JXH 3
o FEZHZEL 0,87 mSv(+1.37)0]30
1.00 mSv(£1.46)2 H/J=th %E%E}(m.oom, Aol Al
L 754 o]4~T79A4] ©|3}7} 0.95 mSv(+1.46)& 71 W
Okl 654 o]AF~69A4] ©]8}7}F 0.77 mSv(+1,26) & 714
A ATHp<.001), BEFFRAA = omgolh AR E T2}
Z3H7} 1,08 mSv(£1.50)2 AR/ R worch
(p<.001), (Table 3).

Table 4, Usage by type of general radiography

Wkl Knee 1,338,7987, L—spine 1,260,7207, Abdomen
478,84671, Shoulder 449,4707, C—spine 369,8334,
Wrist 240,1827, Pelvis 238,1227]1 LS—spine 221,45671,
Foot 215,2797], Ankle 21525771, Rib 212,49171, Hip
194,2487), Hand 165,4297), TL-spine 146,1317], Elbow
105,37570 <=o]Qlc}. 2|1, 527) AurErel % 347) FA}
7} 19 v]grol9ieTable 4).

=54 YI—];‘I,‘—/\L%E% L—spine®| 216,020.55
Q¥al, Chest 116,243.18 person—
mSv, Abdomen 58,583,40 person—mSv, Entire spine
52,875,12 person—mSv, Rib 47,577 64 person—mSv, LS
—spine 37,878.50 person—mSv, C—spine 35,482 20 person
—mSv, Hip 32,179 91 person—mSv, Pelvis 29,556,86 person
—mSv, TL—spine 22,403,87 person—mSv, Shoulder 17,820,12
person—mSv, Scanogram 15,015 07 person—mSv, T—spine
13,169.42 person—mSv, Long Bone 12,104,22 person—
mSv, KUB 8,391,83 person—mSv <=0|3ict 18|11, 527]

Uiy S 37 AAPE 1% vRto]itk(Table 5).

procedures Frequency(%) procedures Frequency(%) procedures Frequency(%)
Skull 102,603(1.19) Humerus 22,214(0,26) Sacral Spine & Coccyx 17,859(0.21)

Sella 99(0.00) Elbow 105,375(1.23) Pelvis 238,122(2.77)
Orbit [Double Exposurel 1,587(0.02) Forearm 24,106(0,28) S Joint 2,034(0,02)
Optic Foramen 424(0.00) Wrist 240,182(2.79) Hip 194,248(2.20)
Nasal Bone 6,142(0.07) Carpal Bone 9,508(0.11) Femur 77 487(0.90)

PNS 82,389(0.96) Hand 165,429(1.93) Knee 1,338,798(15.58)
Mastoid, Ossicle 3,928(0.05) Finger 49,092(0.57) Patella 58,285(0.68)
T-M Joint 4,231(0.05) Chest 1,791,413(20.85) Lower Leg 60,936(0,71)
Maxilla 2,058(0.02) Lordotic 256(0.00) Ankle 215,257(2.50)
Zygomatic Arch View 4,218(0.05) Rib 212,491(2.47) Tarsal Bone 7,433(0.09)
Mandible 4,466(0,05) Sternum 9,515(0.11) Calcaneus 11,193(0.13)

Neck 11,518(0.13) S-C View 413(0.00) Foot 215,279(2.51)
C-spine 369,833(4.30) T-spine 86,250(1,00) Toe 21,512(0.25)
CT-spine 4,910(0,06) TL-spine 146,131(1,70) Entire spine 45,582(0.53)
Clavicle 17,573(0.20) Abdomen 478,846(5.57) Long Bone 48,224(0.56)
Scapula 20,022(0.23) KUB 68,313(0.79) Scanogram 59,821(0.70)

Shoulder 449 .470(5,23) L-spine 1,260,720(14.67) Total 8,593,407

A-C Joint 4,156(0.05) LS-spine 221,4560(2.58) Mean(SD) 6.47(10.46)
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Table 5, Exposure dose by type of general radiography

procedures person-mSv(%) procedures person-mSv(%) procedures person-mSv(%)
skull 1,877.43(0.26) Humerus 22.21(0,00) Sacral Spine & 4,490,72(0.61)
Coceyx
Sella 1.80(0.00) Elbow 105.38(0.01) Pelvis 29,556.86(4.02)
Orbit _ )
[Double Exposure] 57.42(0.01) Forearm 24.11(0.00) S-1 Joint 263.84(0.04)
Optic Foramen 7.75(0.00) Wrist 240.18(0.03) Hip 32,179.91(4.38)
Nasal Bone 6.14(0.00) Carpal Bone 9.51(0.00) Femur 1,571.97(0.21)
PNS 1,495.82(0.20) Hand 165.43(0,02) Knee 1,338.80(0.18)
Mastoid, Ossicle 71.17(0.01) Finger 49.09(0.01) Patella 58.29(0.01)
T-M Joint 78.61(0.01) Chest 116,243.18(15.82) Lower Leg 60.94(0.01)
Maxilla 37.54(0.01) Lordotic 42.66(0,01) Ankle 215.26(0.03)
Zygomatic Arch View 77.36(0.01) Rib 47,577.64(6.48) Tarsal Bone 7.43(0.00)
Mandible 54.42(0.01) Sternum 1,333.61(0.18) Calcaneus 11.19(0.00)
Neck 1,099.44(0.15) S-C View 38.42(0.01) Foot 215.28(0.03)
C-spine 35,482.20(4.83) T-spine 13,169.42(1,79) Toe 21.51(0.00)
CT-spine 920.44(0,13) TL-spine 22.,403.87(3.05) Entire spine 52,875.12(7.20)
Clavicle 1,974.13(0.27) Abdomen 58,583.40(7.97) Long Bone 12,104.22(1,65)
Scapula 877.38(0.12) KUB 8,391.83(1,14) Scanogram 15,015.07(2.04)
Shoulder 17,820,12(2.43) L-spine 216,020.55(29.40) Total 734,702.96
A-C Joint 478.43(0,07) LS-spine 37,878.50(5.16) Mean(SD) 0.56(1.17)
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