FUNJAEE

PHW

ublic Health Weekly Re

port ’\
Vol. 16, No. 38, October 5, 2023

G'?- I—I—
1289 TAYHAIS 0|25 (201 o2 YA QAT &

1z

2 57
1306 HI2tREE 0], 2012-20214

Supplements
=Q 709 £

T OOo

KDCA

Korea Disease Control and
Prevention Agency

eISSN 2586-0860
(=] [m]
=



|4 W 6ISSN 2586-0860
Vol. 16, No. 38, October 5, 2023
P port

ublic Health Weekly Re

Aims and Scope

o= b 7 AT A AT v, VIR A &4 S5, A4S 5 UHE AF =8, A9 BaL 2AY
A B, @ B, gRet A, A B 59 s ARSIt 7 1731 @S ARV AARE AA HiE 529(A 505 EREE A
W 4 A (Open Access) SR 2 A ML O] F115 9} o] 8= 7t RItEA] gt}

AR Y1 B o] wet YaLE ZHgstofof she, o] Ao AAISHA] %2 8-S A2 5ee A | Q1 2| 3 (International
Committee of Medical Journal Editors, ICMJE)2] Recommendations for the Conduct, Reporting, Editing, and Publication of Scholarly Work in
Medical Journals (https://www.icmje.org/) = HY YL 3] 9] 2] u}Ett.

About the Journal

20 73 ArE(eISSN 2586-0860)2 20084 49 4 7te Aw@eH o] 4] g&x]olH =E/Fwo 2 uiF e Yol APHt. A
T A APEE 2SS B8 AAE A D A ARE 7¥o R IASA A7 2 AHHA FEE AFstuat A4S o Ao
o, AlTEs R A¥EYRY &4 i IS o % 7 A7 ¥ EH o] A (https://www.phwr.org/)°ll

2t}
Al F7H18 glo] AfEA @ET 4 AUt sheA7t § ol SR k&
of tigt MAA Atw B 9 HIE Aty 4 A4 P @ E A A(Open Access) SFEAIR, A& 0]-8 2kHCreative Commons
Attribution Non-Commercial License; http://creativecommons.org/licenses/by-nc/4.0)°l| whet B[4 B2 02 ARE AAP4E F2T 4= Q1o

A B0 48T A9 WA 5742 Wolof S,

onl
[¢)
H!
Aty
o
[o1°
H
o
r
=
S
Py
og
©
g
e}
f
i
&
o
tu
>
ok
iy
B
=
oo

Submission and Subscription Information

T2 A3 A9 BE =59 e 239 A A" (https://www. phwr.org/submission)& &34 7FsstH =251 Al BQ7F &
£ W82 91 B2 A4S gtk £ A73a A 30 99E FHolAE Bl AAEHIL Jon, A7) 15S Yot 2 oHd
(phwrcdc@korea. kn)2 7, &4, o|H|A FAE 7| Afsto] 44T 4= Qltt.

71EF BLE £ ABH+82-43-219-2955, 2958, 2959), A (+82-43-219-2969) E= ©|H| U(phwredc@korea kr)}Z &3 755}t

(o]
.(

w8l 20239 109 5¢

gl A g

YA Ay

HAARS Age] R 7 ele-S vl ot ARAAZ: @ =2t

(28159) 5 AFAl §ET 255 542 187 25 R w Y et (04521) A& 5+ FuLe 32, agdg 23
73} +82-43-219-2955, 2958, 2959, WA, +82-43-219-2969 A3} +82-2-325-2093, WA, +82-2-325-2095
olu . phwredc@korea.kr ol4 <. info@medrang.co.kr

EH°IA. https://www.kdca.go.kr £H°|A. http://www.medrang.co.kr

Copyright © Korea Disease Control and Prevention Agency
This is an open access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0) which permits
unrestricted noncommercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



R

elSSN 2586-0860

Public Health Weekly Report

9—] 202149 79~20249 79

]

-=
«

(0)

#39]

o
B I S S ) I I
T T OO® 0®T 0" - A - - -
3 7 ®F 0§ = ¥ 7 5 " oz 0=
o 7T o o & @ o o 4 o o5 o
B B O H B ® B ®H #® ®©H H H
B E e HE vl BE 2P ofE pWE 57 vE gE T E T
T 5 TE N R B e P T TL By g T =)
oF o1 0 oR o7 W WL My WMH WMT B C}
ol
w.o
T
2
< o
il T
wr bt
oy o op
T T 5
o i 7o o = o o o
T o M I T T
Ar T om B " TOE
o T om X oo -
7o o / o o A | N r=r o = ; o o
L= BE NWE BE YL ME TE RL BE & NE <
N = Rr g T Fe Of g ©p g g ©n ol
TR B e T T AR Blo R o oz oERH T o o
o
‘WO
o
.uMO
P o
% -
o B! o)
o o = i o T o B
o Fw 2} ¥ 0w # " T
o5 3 B 5 5 F & B
0 <) 5} 5] <) 5} <)
R T I oF T v g R or 1 [ =
KREs T FXy b WL B T KL RS MG = WE =
H A.._n_NL _m__l%. ._.A1 ._ﬁ._ie N~ 5o _._._o“mo Eomn ATau o o o_u.._q_nvl z_.o%c ;o._oE W.o.w.o m_H o)
ok mE M o Bl o o B N N e Nr Nr 5o = =

]

7

s

Korea Disease Control and
Prevention Agency

KDCA

@

]

%

gl

al

%

A



=
a1 ==
elSSN 2586-0860
https://doi.org/10.56786/PHWR.2023.16.38.1

Ko
o
L
e
S
3
am
BN
>
o
=)
El
_?lr,
)
Y
D
H1
i
N,
4N
o
il

)

r

QX ATHALA; QYA AT 2 B

= I YA 1Y #Ee THbstal =AM 49 F2A BAE EA5] A9l 3,000 dFLeE
APAE, AP /el digt 142w
woron, ojgrAbAl FH iAol ek Al
Agol 3.37414 3.415 2.2 71,
o

Check for
updates

PHWR

ublic Health Weekly Re

o,
ook
tlo
[3es
38,
o

3>

o
Aoz ek
Ql 79.2% =% Y

—é‘_
L, Fed

g2 g% 2ege

M E uhet BAEC] WA WE] o ezt STE L o,

77| ol M= Am AT ARG A3 9 A3t ks B

A m7|so] HHOo R o FHPAM (medical radiation) ASEAL QI AR o] 2§t k= guto 2 = REsto] g2 <l

< FHER ofy e} Ao g Frbstar vk AEE AL L] ofsfe} o]-gof et A4S 2 o e FAA
(Korea Disease Control and Prevention Agency, KDCA)°] 71 235t Aol

Fsto] RS oA o]&of digt =7l AT B2t 8540 EmHAA td e FH S HsiAe &

Aol W= 20199 = B2 TAR G AR °F 3.74 AAF tRl =919 14 #3E etst= Zlo] S5ttt 7]

o Aoz wjd HHHOZ 6.2%% F7Fotal UrH(1]. o] 9] =1l A= ZAFATF = GREA QL BPARAof gt ¢

Received July 3, 2023 Revised August 9, 2023 Accepted August 10, 2023
*Corresponding author: 0|, E-mail: kd@korea.kr
HEZ, Tel: +82-43-299-7993, E-mail: radimage@cju.ac.kr

[X=4==f}

Copyright © Korea Disease Control and Prevention Agency
This is an open-access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://
AN creativecommons.org/licenses/by-nc/4.0/), which permits unrestricted non-commercial use, distribution, and reproduction in any

medium, provided the original work is properly cited.

www.phwr.org Vol 16, No 38, 2023

KDCA

Korea Disease Control and
Prevention Agency

1289


http://www.phwr.org
http://crossmark.crossref.org/dialog/?doi=10.56786/PHWR.2023.16.38.1&domain=pdf&date_stamp=2023-10-5
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
mailto:radimage@cju.ac.kr

20094 4| E2jokEa R 24 A, AR PAA 99
A Q1AL HE o]Ato|gAut, A AW ATy} I
B35 ojslz WIS X452 e wokon, o=y
AP AR YL &2 TV 3Tt

@ MZ0| 27| © L§82?
Selvtet FUE LS AZYAA) o] 4ol sl £A Bkt
GAT, P BE oo Aast Atk ANSE
2 vistglo] Wolth ABAL A1, Yio|Es} 2o Hu
o= SHYct FRUY A EL gron] YA A4
A AR A e LT B

® AAER?

O F A 14l Hel FRE o]y Hast U o]

AL sty AT = Atk TEE |FE, QAto]

E, SNS 52 &85t olgfistr] 4% TH=2E AT
2 ZIE AT 4 Qloh 3 S A FE A A
o] Y go}rt,

34 olAo] =4 YehdAgt, 92 8FAFAL International

Commission on Radiological Protection (ICRP)°A] A&t

TE Aot &S AxE FPGAEE IA AL T2

TS, ARE mARA gt QAo Qs AX Xkt
A g0l thgt Bt A=A o] WA 4= 1L, o] & <lsf
Ago] & gol WE 5= qirh TR0l AL &

2Rl FF2 v 5 7] ol e A E A%t A
2Rl 7tol=2ijlo] ooty ShARE A= /ol &b
a7eF o di3o] FFEAY &7 ol WA b
T2 Bo] Aolsto] Eeto] ¥IMs] AYstaL Qlet. ATkt
71&9] A Rl E 2 A BASAAES A
o= AAHW] fzo ExE2 AaE H HEE T
5] HEgstA] xote] A& ol Algtael Hol AAH3]. o]
2t o= FElUEt FUE9] ol e AN A4 2

QAL Tt A Bt ARUAA AT Tol=etal

-

N

19

A

p

1290

2 $gshe O Sddon AgEolol & Aol Fulh
5 35 9 AiE Goldtel, FUL A B ARAHAS

ol nt = =5 Sfof ghr.
wabi] B AroAL F M2 S o mHPALA ok
el 229 v S 9% b= =1 A=A /14 E

2 Shotsha A 49 TA BAE BAsTA 5

.

9t
=14 I:é'l
1. el
1) EMET e
(1) A QAR HE £ S AGDT, el
AEY, BAX IF ANHE B9 84709 A2 B 57
SHcH4-0]

2 =449 47 Fg2 Zg-4A-H 3 -F7HCombine-
Delete-Modify-Add, CDMA) 7|¥Z &-85t3tt. CDMA 7]
e A, 22 Q3 YE-2 Aot A+

E2of| g1A W82 WPstal BRg ARFE F7lete 71l

M, sH9i7ld Fele Bastod 8ol A9Mds 32719
$E RS ATHEL 1),

24

F

www.phwr.org Vol 16, No 38, 2023


http://www.phwr.org

1. 48 £F9 A9da 394
S AePHE H|T EYHL S
1 IsHd EA 7
2 O SHAA UurA] AL O ZHAMA A& 6
3 O FHAA HEH 3
4 o)A A AE AT 4
5 o= 91384 O ZHARA Q14 = 3
6 9| ZHAFA o] 3
7 9| ZHARA el 3
8 9| ZHIAMA o] A 3
% 32
H2 EAZFY T 9 AFE F7}t
0124 HEE
0 Qol a0
QOIM RN 354 QU EMMH(%)  Cronbach a
OlFHIAA QA A El 0.838 0.681 2.191 18.262 0.723
E2 0.787 0.677
E3 0.658 0.617
094 F1 0.841 0.736 2.052 17.101 0.751
F2 0.805 0.658
F3 0.742 0.553
T4 Gl 0.821 0.714 1.968 16.403 0.730
G2 0.809 0.728
G3 0.769 0.613
ojel&AlY HI 0.769 0.727 1.844 15.366 0.761
H2 0.763 0.676
H3 0.758 0.677

H2: Q2 AR AIgA0] Z gAY o oféaiel

(©)

H3: o 2ALAe] Belgo) Q|mupAtle] ofol o] o3
2 )3 Aol

www.phwr.org Vol 16, No 38, 2023

H4: 924 o] Tl o] Q@ HFAbA Q] o] oj&al A
FEFE HA Aol

H5: O 2RARA ] o] QAl/do] Qm At o] g
FEFE HA Aol

olo] that LxUYA] B o] A= Pkl

)

|

23 A
v 224.335 (df=110, p<0.001)& EE dlo|g
P R 2R 2gE FEARYE 7hol &pol7t
& J2S e 284 ols B2 37]

ASRE HYow IAAPEE Brlote] Bk

AYPEA S

Y

Ol

A
A7

5kO
T2

e}
o

30,
M
%0
filo

o]
&

=
H
38,

o
rr

3t A3}, GFI=0.902, AGFI=0.863, CFI=0.906, TLI=0.884,
NFI=0.835, RMR=0.050, RMSEA=0.067& Yeh} x4}t

1291


http://www.phwr.org

PHWR

(1) 29 44 A3 A2 JAF5ATH 542
afste] 1841914 6941 Atel9] | 3,00082 4%, A
ot %, 4 &5 50| 127 E2HER BEoR YA}

N

(2) Az P AR @I AMA A st
of Aoz Histil Qe e ddez 4 7|9 £A
- F=EAA

o dge ARG FUL A9, 4-9%, 49, 98, 45 2

_{

(Computer Aided Web Interview)E X353

oM SAHCE B &+ Q= FEA £EE

N
)
>
fd
goS)

ok Amey 717 20229 8€ 169+H 20224 89 29
A GOoH, BH QA= £1.8%E, 95% AF £ 712
o2 slgirh. RSl ¥4 FFdEty 7P I
5]9] AojHA] 590(No. 1041107-202208-HR-025-01)&
Hroton AEZXA A SHAEY A 5oAE Igith

3) 84 & A= 24 & A7 +59 A=RE BM
SPSS Statistics 24 ZZI1FH(IBM Corp.)& AH&sto] 7|&%
A AL APstet. A £24 AAA BAS 9l
AMOS 24.0 Z2TH(IBM Corp.)< AH&sto] 7Hd Bg<

Azt
2 1

1. SEX9| Q7ey £E4

= =9 SEA 3,000 9 Q1+ R p
THIE 3). 94 S8R = AA SE9A F 51.0%<1 1,529%
o|AA 4 SHA= 49.0%% 1,47190|ct. AHHER
= 18-29A417F 19.8%, 30H17}F 17.4%, 40tH7F 21.3%, 50t
7} 22.5%, 60H7F 19.0%% EEstt AFEZE= A5
A 19.0%, AH/F71% 32.6%, HA/AE/FHE 10.6%,

~

ol

H

J
A
rlo

1292

53 24 RS A8 54

AbE|5(8, %)

A 3,000 (100.0)
]
4 1,529 (51.0)
o] 1,471 (49.0)
A
qt 18-29A4] 595 (19.8)
304 522 (17.4)
40t 638 (21.3)
50t 676 (22.5)
609 569 (19.0)
T A9
AEEEA 569 (19.0)
AA/A7= 978 (32.6)
qH/AE/[ = 319 (10.6)
/A RA B = 730 (24.3)
G5/ A= 280 (9.3)
PR 87 (2.9
AFE 37 (1.3)
% sty
1% oJ3} 749 (25.0)
A& At/ & 517 (17.2)
43A(014) ek At/ & 1,487 (49.6)
oishel A5} o] 4¢ 247 (8.2)
A
SERG 206 (6.9)
A&7t 185 (6.2)
AHRSARRE 646 (21.5)
Au| A ZAR} 291 (9.7)
Tl FARRE 92 (3.1
9 2 og T 37 (1.2)
7159 9 #H 75 AR 90 (3.0)
714 22 9 29 FARE 50 (1.6)
Tl SARRE 116 (3.8)
Ay 306 (10.2)
zn 422 (14.1)
3 431 (14.4)
71e} 128 (4.3)
AT AH
e 1,452 (48.4)
I fccs 1,254 (41.8)
7IEHAME, o1& 5) 294 (9.8)
M9 AE
130 7 o]} 604 (20.1)
131-290 9+ 605 (20.2)
291-430 ¥H 602 (20.1)
431-584 4 568 (18.9)
584 9k oA} 621 (20.7)

www.phwr.org Vol 16, No 38, 2023


http://www.phwr.org

I Public Health Weekly Re.:uu’\

/A AL BT 24.3%, FF/AFE 9.3%, BAE
2.9%, AFE 1.3%=2 EEch HF HEzE 1% of
8} 25.0%, AR At/ EAA 17.2%, 44A(01) =t
AN/ EAA 49.6%, dshd At ol 8.2%=2 FIEFIL
AdEa L A 6.9%, AE7E 6.2%, AHFEEAAL 21.5%,
ABIA AR 9.7%, Wl SAAE 3.1%, H H oY S
2 1.2%, 7159 3 B 75 SR 3.0%, 714 22 3
=Y B4 1.6%, DT FAA 3.8%, SHY 10.2%, F
14.1%, T2 14.4%, 716k A 4.3%=2 EEsI3. 2
BHERE 71EA7} 48.4%, UEATE 41.8%, 7IEHAR
E, olE 5) AH7E 9.8%2 EEIGh mpAe R, st
4 A5ERE 13074 oI5} 20.1%, 131-290%H4 20.2%,
291-43099 20.1%, 431-584%H 18.9%, 5847+ o]4

1=}
T
<

2. O|BHAIMO| RASE U YEY, MY HE KT
g oAl A4 9 AR AR S AvEel e
okt Zehad 1),
oA THe 4] B AYES W 54.8%
oLh, HUAA] SR WA U A FAE At
T A AR AL o Aok S sk ek EaelAE ©
2] 18.7%%k0] S THES Wk BT WA A4 A Pt

B EuE [ og= m s

100 1 - -

%
)
S

1

A ARSI EEE fol Higt ARE 2 FHol U=
Ae A 14.3%°0 S0, A=A A A2l

olo
ot

~

|

¢

24l that AR ML 20.8%0] FolarSo] W whe 55
olet3 SHEHOM, 5] 2L 54 o] 322908 3

7HE AT o1& E S m AL AE HiRt A4 HE A
5, 1P JHEY9 Aol dRtdo s HE fEdS

A%t

P

3. Q|2HIALM QIAE

=

L)

SJEFAM S tiet Bt A AR/dol 3.274, BEA

£ 3.66%, o142 3.75%, 2L o]k

P

AL 3.7382

2 IS A= PAM 9 o9& 7 A Bk A

Likert 53 & (H<)

3.73

3.5 1
3.0 1
2.5 1
2.0 1
1.5
1.0 1
0.5 A
0

oI3IM o]l 2

722, g2 QBAA QA S

0X
o
0I-I
0|o
mﬁ

10 ] .

O T T
O|ZHYALMO|  CEMAIN  O|RHMAM
BIANSE  FEopol  HE ool

RER Az

OlFUAMS  O|RMAMY | MZHHO| WA HAAl
MeEE M EIE GEUAM e
HEEeFY eiamet  AAMa  ABEed

J2 1. ZHAA RAMOIA] A A E, AR, A B Agol o 5

www.phwr.org Vol 16, No 38, 2023

1293


http://www.phwr.org

PHWR

o} SHAIT 18 Aol AiH Oz e QA Ha A 24}

HAFolE BHE o] B 7ML AUHIH 2).

4. O|RHIALM QA EHA| EM A}

=9l 3,000 9] QZHMAMAL Q14 1Y HPEE ot
ot Ay}, ARHTEAS: 2 384.377 (df=48, p<0.001),
CMIN/DF=8.008, RMSEA=0.048% 325}t LA
T %7} A3} CFI=0.971, TLI=0.960, NFI=0.967 % L}elyt
ot mEbA A A aAbd Q4 R BES 9
o] 8L A& 20 E UrHT

Q159 mIAA QAo A ZHA(HD)O W o mr
A9l Y1433t o)A 7he] BB HR2AS 2 -0.108
(CR=-6.724, p=0.001)= F-SJstA HebgtaL, 7Hd(H2)ol =t
£ AmAAY 91443 ol 1Y) RS AEAS

2 0.057 (CR=3.058, p=0.002)2 -2|5}A Yelyith

w
@

3.38
o|2HAMRRE1
1.00 0, .41

(=2}

N 1.14 O| ZHIARM
9| 2LAMILIRE2 o
° RN

91

o
N

2.98

Q|2YAHLHSE3

-

e_o @9 e.o
BN
w
IS
IS

N
N

3.70

N

O|2YAM 22| E3

0, .20 3.62
@ Tyl ojzupaszalAN
1.00 0,.32
0,.20 3.67
@ Tyl ojzupapmpiaig2 |4—28
0, .89

S, 7HAH3)Ol w2 mAbAe] et ol 7he] &
35t A2A4 32 0.466 (CR=18.544, p=0.001)O.2
OJoHA| Uetgtom, 7Hd(H4)o whE o mRbAA 9] )Tt
ojof&Ag 7o) HESF ARA S g2 0.490 (CR=19.612,
p=0.001)2.2 |ofotA vetytch wpEto g, 7Ha(H5)
w2 O FRARA ] o]QliA Tt o] ol 7he] mESE HEA
%= 22 0.347 (CR=13.286, p=0.001)Z -2J5HA4] Yepdtt.
kA S 2RARA 9] B2 QB AMAS] 0] A} o]
EAAE FFE PIAA Fout, oararAe #ege W

=
2 Jog v Ao SRIFYTHLY 3)

0,.25 0, .25 0,.27

3.69 3.61

o|R ARO[

o|2AH0[2}42

o|=ApOI2A3

.76 ’ 1.00

|
i)
e
rp
nx
0x
e< eo
S

1.00 96
.87
3.57 3.98 3.64
olzuAololAAA | | clzuAHiollALA2 | | olmuAollALN3
1 1 1
0,.35 0, .21 0,.33

=01 O|RHIARM OIA] xS MY KFR| 4 X2=384.377, df=48, CMIN/DF=8.008, RMSEA=0.048, S-Z2&|4=: CFI=0.971, TLI=0.960, NFI=0.967

SEER: EREERASTIEEE L

1294

www.phwr.org Vol 16, No 38, 2023


http://www.phwr.org

I Public Health Weekly Re.:uu’\

Sttt 200943 20224 Q2 HARAL Q1A= vlw AT Y
T Q1AL oHs] ANAEA] ol BE ol $E0 R WAt
Aol tigt FEeS 7HA I ASich T 14 A
2 A=A, JmHA A A2 Tt FE AT oA 6]
w2 sFolglnh E3F 2009900 s 2022900+ thkgt
HAE B3l JuETAd RS Hotal U= AR ety
tt, £75], Fole F5E 59 SNSE 59 RS
Hokar At =AY A4S 20224 FH =1
o] SJmRAA A4 B3O AFES Bt 54.8%%
Folm, WALA Wo] T A4 £ B FHEL 66.8%
2 =% 18U eAAT ADE AR Rl Higt
o] 18.7%= Rokth ol 2009Wx XAMIA 18.0%=
uehd Aatel A9 Wskrt gl $£AEM, o[s] FFAH}
59 A A7t o mRArAC] gt QiE PO
4 5 Qe AAEEol AL & 4= tH10]. =mHAd HR
of tigt A AL 14.3%2 WoH, FH vz AEe=
29.8%ATt. WA AL Al A AE AT HE-L 22.5%°]
o, JE AT Al 99 A= B 7Hs SEAE 51.3%, TAF
A QA AE SR 74.3%2 RAE QT WA SHX

iy
|o

go] 4

P
5% %

1>

AR

AR HAF HT

Ofl e M4

AR HAL

ToAS 2

79.2%7F AT AEE

AL A4 HEL 0]

UL Aol ot =t HRI9 o=
3(3.75%), o19&H44(3.735), &
2/4(3.6634), 9184H(3.274) <22 BIIEQIH. olE 53
3t 2o o FHAALS Ados FAHF o Hrtsta
USATE. Q1A FA 9 22 BA oA o] AT} o] &4l
2 Aol A os 2 JFS WA, Aoz
B B2 g e 12 A A E I S A
£ Aol TEd AT 7|9o R 3t mAbA oF
AT E A% RS AASHATHIE 4). o] 2EHL &
2o 238E& W3] ArRALt FARAR A YirolA
Ut ZF BAoll A= WA AAL Al ATt ol ke
Fotal, WA Ao bR SRk, A AR A AH
& FEote] 9] ARG ol T} WA ARG o] HeEst
£ 5 B EHAM obdg Astetr] gt A
A AZE At FAHA A= AR HAPE
bz 29 (diagnostic reference level, DRL)S X F5-A0]]
AlF, BAEe] A A AL 718891, Agul o] F7]Hl A
E3e, HARAAR] Bt 57 9
Al

=

o)

LA TS A|FY, A AR

o

9 7% 5ol k. olUd A7 AL R} =SB

[>

Q7= LA HAL 2

A ZIALE
DRL 3 43

O 4. A o5 e 22

DRL=diagnostic reference level.
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The Nation Public Awareness on Medical Radiation
Using Structural Equations Model
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ABSTRACT

In this study, we surveyed 3,000 Korean to determine the level of awareness of medical radiation and to analyze the
structural relationships of medical radiation awareness. The results showed that the majority of respondents recognized the
benefits of medical radiation, but their awareness of the risks and management of radiation was relatively low. In addition, the
percentage of respondents who had received information about radiation was low, and their trust in media communication for
medical radiation was moderate. Compared to the 2009 survey, there was a significant increase in the perceived risk of medical
radiation from 3.37 point to 3.41 point, and a significant increase in perceived management from 2.73 point to 3.67 point.
However, the provision of risk information is still insufficient and the level of correct knowledge is low. In addition, YouTube
accounts for 35.5% of information sources, and the demand for providing dose information after radiation examination is high
at 79.2%. The structural relationship of perceptions showed that benefit and benefit loss were relatively less affected by risk, but
more affected by management. Based on the results, we proposed a roadmap for the safety management of medical radiation

for patients, which aims to promote the safe use of medical radiation and healthy medical care for the national public people.

Key words: National public awareness; Medical radiation; Awareness survey; Safety management; Structural relationship
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Introduction

With advancements in medical technology, the utiliza-
tion of medical radiation has increased both in the Republic of
Korea (ROK) and worldwide. According to an assessment of
exposure to medical radiation in the Korean population, pub-
lished by the Korea Disease Control and Prevention Agency

(KDCA), the use of medical radiography has been increasing at

www.phwr.org Vol 16, No 38, 2023

an average rate of 6.2% annually, with approximately 374 mil-
lion cases reported in 2019 [1]. Consequently, concerns about
radiation exposure in patients are growing, prompting medical
institutions to explore measures to minimize radiation usage
and mitigate medical radiation exposure. However, these ef-
forts have been insufficient, necessitating policy research that
establishes trust and understanding of radiation usage among

the public.
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Key messages
(D What is known previously?

In 2009, awareness of medical radiation risks was aver-
age, but risk information provision and management
were rated below average. The knowledge level was very
low, their information was mainly from TV.

@ What new information is presented?

Koreans highly evaluated the benefits, but perceived
risks as average. The knowledge level remained very low.
YouTube and websites appeared as the main information
sources. The reliability of there was low and the demand
for providing dose information was high.

® What are implications?

Improving awareness of this requires minimizing ben-
efit losses and maximizing benefits. Promotion must use
YouTube, websites, etc by easy-to-understand content
and establish an accurate radiation dose information
system.

For successful formulation of safety and control policies
for medical radiation, it is important to ascertain the level of
awareness among the public, particularly among those under-
going medical examinations. Previous studies on public aware-
ness have generally shown that the level of awareness of the
risks associated with radiation is high; however, medical radia-
tion is recognized with substantial legitimacy to the extent that
dose limits are not defined by the International Commission
on Radiological Protection (ICRP) [2]. Moreover, miscon-
ceptions about medical radiation can lead to patients’ pas-
sive responses to diagnosis and treatment, which can be life-
threatening. Furthermore, the potential invasive impact of
medical radiation indicates the need for specific guidelines
for patient safety and management. However, at present, con-

flicting patient demands and hospital responses, along with
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differences in radiation management practices for safety and
control among medical institutions, frequently lead to confu-
sion. Furthermore, policymaking has been limited, as existing
methods of radiation safety and control primarily target radia-
tion workers and do not adequately reflecting patients’ knowl-
edge and awareness [3]. For these reasons, before safety and
control guidelines can be established for the use of medical ra-
diation in patients, research is essential to ascertain the knowl-
edge and awareness of radiation in the Korean population.
With the mean national income now exceeding 30,000 USD
in the ROK, the population is demanding high-quality medical
services, including a well-defined roadmap for patient safety in
medical radiation. To achieve this, it is imperative to compre-
hend the current level of public awareness regarding medical
radiation and analyze the structural relationship of their per-
ceptions, allowing for efficient policy formulation.

Therefore, the aim of this study was to investigate the level
of awareness of medical radiation among the Korean popula-
tion and to analyze the structural relationships of their percep-
tions in order to establish the first domestic roadmap for pa-

tient safety and control of medical radiation.

Methods

1. Research Methods
1) Development of analysis tools
(1) Collection of survey items on awareness of medical
radiation: In total, 84 survey items/questions were collected
through previous studies, brainstorming, and focus group in-
terviews [4-9].
(2) Modification of collected survey items using the

Combine-Delete-Modify-Add (CDMA) technique: This
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technique was used on the collected questions, wherein over-
lapping content is combined, unnecessary content is deleted,
the remaining content is modified to meet the research pur-
poses, and further required content is added. Following clas-
sification using the CDMA technique, each question was com-
piled according to certain principles, such as selecting suitable
question formats, ensuring clarity in questions, avoiding com-
plex questions, facilitating respondent answers, forming a re-

lationship with respondents, using concise questions, avoiding

negative questions, and avoiding questions and terminology
that could cause bias.

(3) Derivation of variables: The questions were classified
into demographic variables, main concepts, and sub-concepts.
In total, 8 main concepts and 32 measured variables were de-
rived (Table 1).

(4) Validation of questionnaire: To test the validity of the
survey items/questions, they were reviewed by laypersons and

experts, and statistical factor analysis and reliability testing

Table 1. Survey question parent concepts and measure variable
No. Parent concepts Note Me(aqsuuerzti\;ar:lsz;ble
1 Demographics 7
2 Medical radiation knowledge level Medical radiation knowledge 6
3 Sources of medical radiation information 3
4 Providing medical radiation dose information 4
5 Risk awareness Medical radiation awareness 3
6 Benefit awareness 3
7 Management awareness 3
8 Benefit loss awareness 3
Total 32
Table 2. Validity and reliability assessment of analytical tools
Factor analysis Reliability
Concepts Factors Variables Principal _ Eigen Variance
component loading Commonality value explanation (%) Cronbach a
Medical Risk El 0.838 0.681 2.191 18.262 0.723
radiation E2 0.787 0.677
awareness E3 0.658 0.617
Benefit F1 0.841 0.736 2.052 17.101 0.751
F2 0.805 0.658
F3 0.742 0.553
Management Gl 0.821 0.714 1.968 16.403 0.730
G2 0.809 0.728
G3 0.769 0.613
Benefit Loss H1 0.769 0.727 1.844 15.366 0.761
H2 0.763 0.676
H3 0.758 0.677

www.phwr.org Vol 16, No 38, 2023
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were performed (Table 2).

(5) Establishment of a hypothesis model of the structure
between medical radiation awareness-related concepts: Based
on data collected from 230 members of the general popula-
tion, the following hypotheses were established regarding the
structural relationships between medical radiation awareness-
related concepts.

H1: The perceived risks of medical radiation will affect the

benefits of medical radiation.

H?2: The perceived risks of medical radiation will affect the

benefit loss of medical radiation.

H3: The perceived management of medical radiation will

affect the benefits of medical radiation.

H4: The perceived management of medical radiation will

affect the benefit loss of medical radiation.

H5: The perceived benefit loss of medical radiation will af-

tect the benefits of medical radiation.

When the fit of the structural equation model was assessed,
the absolute fit index XZ was 224.335 (df=110, p<0.001), in-
dicating potential problems due to differences between the
covariance matrix of the sample data and that of the model es-
timates. Nevertheless, this appeared to be an effect of the sam-
ple size; thus, we evaluated the approximate fit and obtained
the following results: GFI=0.902, AGFI=0.863, CFI=0.9006,
TLI=0.884, NFI=0.835, RMR=0.050, and RMSEA=0.067.
Therefore, the structural equation model was considered to be

a good fit.

2) Awareness survey
(1) Sample selection: Considering the participants’ demo-
graphic characteristics, the sample was selected to include ap-

proximately 3,000 male and female individuals aged 18-69

1300

years, with an even distribution of sex, age, occupation, educa-
tional level, and monthly income in order to minimize demo-
graphic error (Table 3).

(2) Data collection methods: Data collection was entrusted
to Hankook Research Co. Ltd., who use a computer-aided web
interview on their panel of subjects. The Hankook Research
panel consists of a range of respondents that are statistically
representative of the national population in terms of region,
sex, age, occupation, educational level, and income. Data col-
lection was performed from August 16, 2022, to August 29,
2022. The sampling error was +1.8%, and the confidence level
was 95%. Before data collection, exemption from ethical review
was granted by the Institutional Review Board of Cheongju
University (No. 1041107-202208-HR-025-01), and consent
was obtained from all participants before the survey.

(3) Statistical and data analyses: For the data collected in
this study, descriptive statistical analysis was performed using
the IBM SPSS Statistics 24 (IBM Corp.). The AMOS 24.0 pro-
gram (IBM Corp.) was used to analyze the structural causal re-

lationships and test the hypothesis model.

Results

1. Demographic Characteristics of the

Respondents

The demographic characteristics of the 3,000 Korean re-
spondents were as follows (Table 3). The sample comprised
1,529 male (51.0% of all respondents) and 1,471 female
(49.0%) individuals. By age groups, 19.8% of the respon-
dents were 18-29 years old, 17.4% were 30-39 years old,
21.3% were 40-49 years old, 22.5% were 50-59 years old,
and 19.0% were 60-69 years old. By region, 19.0% were
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http://www.phwr.org

Table 3. Demographics of the general population survey

n (%)

Total

Sex
Male
Female

Age (yr)
18-29
30s
40s
50s
60s

Region of residence

Seoul

Incheon/Gyeonggido
Daejeon/Sejong/Chungcheongdo
Daegu/Ulsan/Busan/Gyeongsangdo
Gwangju/Jeollado

Gangwondo

Jejudo

Final level of education
High school diploma or less
Attended/graduated from community

college

Attended/graduated from a 4-year
(or higher) college or university
Postgraduate or higher

Occupation

Administrator

Expert

Office workers

Service workers

Sales workers

Agriculture and fisheries workers
Skilled trades people

Machine operators and assembly workers
Simple labourers

Student
Housewife

Unemployed

Others

Marriage status

Married

Unmarried

Others (bereavement, divorce, etc.)
Household monthly income (million won)

1.30 or less

1.31-2.90
2.91-4.30
4.31-5.84
Over 5.84

3,000 (100.0)

1,529 (51.0)
1,471 (49.0)

595 (19.8)
522 (17.4)
638 (21.3)
676 (22.5)
569 (19.0)

569 (19.0)
978 (32.6)
319 (10.6)
730 (24.3)
280 (9.3)
87 (2.9)
37 (1.3)

749 (25.0)
517 (17.2)

1,487 (49.6)
247 (8.2)

206 (6.9)
185 (6.2)
646 (21.5)
291 (9.7)
92 (3.1)
37 (1.2)
90 (3.0)
50 (1.6)
116 (3.8)
306 (10.2)
422 (14.1)
431 (14.4)
128 (4.3)

1,452 (48.4)
1,254 (41.8)
294 (9.8)

604 (20.1)
605 (20.2)
602 (20.1)
568 (18.9)
621 (20.7)

www.phwr.org Vol 16, No 38, 2023

from Seoul, 32.6% were from Incheon/Gyeonggi-do, 10.6%
were from Daejeon/Sejong/Chungcheong-do, 24.3% were
from Daegu/Ulsan/Busan/Gyeongsang-do, 9.3% were from
Gwangju/Jeolla-do, 2.9% were from Gangwon-do, and 1.3%
were from Jeju-do. By highest education level, 25.0% had
graduated high school or below, 17.2% were currently attend-
ing or had graduated from a professional college, 49.6% were
currently attending or had graduated from a 4-year (or longer)
university program, and 8.2% were currently attending or had
graduated from graduate school. By occupation, 6.9% were
managers, 6.2% were professionals, 21.5% were office work-
ers, 9.7% were service workers, 3.1% were sales workers, 1.2%
were agriculture and fishery workers, 3.0% were technicians
or workers in related technical industries, 1.6% were machine
operators or assemblers, 3.8% were simple laborers, 10.2%
were students, 14.1% were homemakers, 14.4% were unem-
ployed, and 4.3% had another occupation. By marital status,
48.4% were married, 41.8% were unmarried, and 9.8% were
classified as “other” (such as bereaved or divorced). Finally, by
monthly household income, 20.1% earned 1.3 million KRW
or less, 20.2% earned 1.31-2.90 million KRW, 20.1% earned
2.91-4.30 million KRW, 18.9% earned 4.31-5.84 million

KRW, and 20.7% earned 5.84 million KRW or more.

2. Knowledge of Medical Radiation, Reliability

of Information Sources, and Provision of

Information

The overall findings concerning public knowledge about
medical radiation and information provision are described be-
low (Figure 1).

The mean correct response rate to questions on knowledge

about medical radiation was 54.8%. However, only 18.7% of
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Figure 1. Response rate for knowledge levels, information sources, and the provision of dose information in a survey study of

medical radiation

5.0 1
4.5
0
5 4.0 3.75 366 3.73
£ 35 3.27
o
g 3.0 -
€ 2.5
g 2.0-
Te)
+ 1.5
2
= 1.0
0.5 A
0 T T T

Risk Benefit Management Benefit loss

Figure 2. Public awareness of medical radiation

the respondents correctly answered the question, “The radia-
tion energy used in hospitals is the same as the radiation ener-
gy generated by the Fukushima nuclear disaster.” In addition,
only 14.3% of the respondents reported receiving information
about the risks of using radiation in radiological examinations.
Regarding a question about the reliability of information media
relating to medical radiation, 29.8% of participants responded
that the information was reliable, and the level of agreement

was rated at 3.22 out of 5. This indicates that knowledge of
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medical radiation, provision of information, and reliability of

information sources were of a moderate level.

3. Awareness of Medical Radiation

The mean scores for awareness of medical radiation were
as follows: 3.27 for perceived risks, 3.66 for perceived man-
agement, 3.75 for perceived benefits, and 3.73 for perceived
benefit loss. In other words, the public rated the benefit loss
of medical radiation highly. However, while the risk was rated
relatively low, the participants still had a higher-than-moderate

level of anxiety (Figure 2).

4. Analysis of Relationships among Factors of
Medical Radiation Awareness
Evaluation of the fit of the awareness model for medical ra-
diation in the 3,000 Koreans revealed significant results as fol-
lows: absolute fit index y°=384.377 (df=48, p<0.001), CMIN/
DF=8.008, and RMSEA=0.048. The close fit indices were as
follows: CFI=0.971, TLI=0.960, and NFI=0.967. Thus, the

www.phwr.org Vol 16, No 38, 2023
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structural equation model for awareness of medical radiation
in all age groups showed an acceptable level of fit.

Regarding the hypotheses, the standardized path coefficient
between the perceived risks and benefit of medical radiation
was significant at -0.108 (CR=-6.724, p=0.001), supporting
H1. The standardized path coefficient between the perceived
risks and benefit loss of medical radiation was also significant
at 0.057 (CR=3.058, p=0.002), supporting H2. Likewise, the
standardized path coefficient between the perceived medical
radiation management and benefits was significant at 0.466
(CR=18.544, p=0.001), supporting H3, and that between
the perceived medical radiation management and benefit loss
was also significant at 0.490 (CR=19.612, p=0.001), sup-
porting H4. Finally, the standardized path coefficient between

the perceived medical radiation benefit loss and benefits was

33 3.38

! Risk awareness Q1
1.00

16 3.44

1 I 1.14
Risk awareness Q2

91
57 2.98

! Risk awareness Q3

,.20 3.62
1 Management
awareness Q1
,.20 3.67
1 Management .96
awareness Q2
23 370 8

1 Management
awareness Q3

1.00 0,.32

Management

significant at 0.347 (CR=13.286, p=0.001), supporting H5.
These findings indicate that the benefits and benefit loss were
not greatly affected by the risks of medical radiation but were
strongly affected by the management of medical radiation

(Figure 3).

Discussion

In this study, we conducted a questionnaire survey on ex-
posure of medical radiation in 3,000 individuals to explore
changes in the awareness of medical radiation and identify
potential areas for improvement. When awareness of medi-
cal radiation was compared between 2009 and 2022, aware-
ness of risks had still not improved and was above a moder-

ate level, demonstrating fear of radiation. While awareness

0,.25 0,.25 0,.27
1 1 1
3.95 3.69 3.61
Benefit Benefit Benefit
awareness Q1 awareness Q2 awareness Q3
.76 98 1.00
0 0,.12
-1 4 T
Benefit @
.35
0
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4 1
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1.00 .96
.87
3.57 3.98 3.64
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Benefit loss
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Structural model of medical radiation awareness among Koreans absolute fit index: X2=384.377, df=48, CMIN/DF=8.008, RMSEA=0.048, incremental fit index: CF1=0.971, TLI=0.960, NFI=0.967

Figure 3. Path diagram of structural equation modeling of medical radiation awareness in Korean
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of management had improved, the level of knowledge of
medical radiation and provision of information was still low.
Meanwhile, compared with that in 2009, more individuals
were accessing medical radiation information through vari-
ous platforms, especially social media platforms like YouTube,
in 2022. The level of knowledge of medical radiation in the
Korean population was moderate in 2022, with a mean correct
response rate of 54.8% to related questions. The mean cor-
rect response rate was also high at 66.8% for questions about
radiation protection. However, there was poor understanding
of the distinction between medical and commercial radiation,
with a correct response rate of only 18.7%. At this level of un-
derstanding, radiation-related disasters, such as the Fukushima
nuclear disaster, could cause misunderstandings about medical
radiation [10]. Only 14.3% of respondents reported access to
medical radiation information, and reliability of information
sources was reported in 29.8%. Provision of dose informa-
tion during radiological examinations was reported in 22.5%,

51.3% of participants were able to judge the extent of risk when

Justify the radiology

provided with information, and 74.3% of participants trusted
radiological examinations. The proportion of participants who
wanted to know the radiation dose information was 79.2%.
The level of awareness of medical radiation among the Korean
population was as follows in order: benefits (3.75), benefit loss
(3.73), management (3.606), and risks (3.27). Thus, the Korean
population rated medical radiation relatively positively. In the
structural analysis of the relationships between different aware-
ness factors, it was confirmed that benefits and benefit loss
were relatively less affected by risks but were strongly affected
by management.

Based on the results of this study, we propose a roadmap
for patient safety and control of medical radiation (Figure 4).
This roadmap focuses on management and is broadly divided
into treatment and testing departments. For each department,
we present specific guidelines to improve patient safety with
regard to medical radiation, such as explaining the necessity
and predicted dose exposure during examinations, ensuring

the safety of radiation devices, constructing a dose information

examination and
explain the expected
dose

Outpatient Order a radiology
care examination

Provide DRL
information

by radiology
examination

DRL=diagnostic reference level.
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Explanation of
radiology exam
precautions

Perform radiology

examination

Equipment
maintenance

Establish a dose
information system

Radiotechnologist
training

Figure 4. Patient medical radiation safety management roadmap

Provide
radiation dose
information

End radiology
examination

Collect
radiation dose
information

Record
radiation dose
information
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system, and maintaining a usage history for equipment and
radiation. The guidelines include providing diagnostic refer-
ence levels (DRLs) for each radiological examination to the de-
partments, verifying patient records for previous radiological
examinations, regular maintenance of equipment, regular and
on-demand education for radiologists, and construction of a
dose information system. Based on our findings, we anticipate
that awareness of medical radiation could be improved if the
government and medical institutions provided the population

with useful information about radiation management.
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QuickStats

Trends in the Prevalence of Obesity, 2012-2021

Prevalence of obesity among Korean adults aged =19 years increased by 10.0%p from 36.3% in 2011 to 46.3% in 2021

in men, and it remained stable in women across 10 years (Figure 1). In 2021, prevalence of obesity was the highest at 57.7%

and 40.3% among men in their 40s and women in their 60s, respectively (Figure 2).
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Figure 1. Trends in prevalence of obesity, 2012-2021
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Figure 2. Prevalence of obesity by age group, 2021

*Prevalence of obesity; proportion of people with body mass index of =25 kg/m”.

* Age-standardized prevalence was calculated using the 2005 Population Projections for Korea.

Source: Korea Health Statistics 2021, Korea National Health and Nutrition Examination Survey, https://knhanes.kdca.go.kr/

Reported by: Division of Health and Nutrition Survey and Analysis, Bureau of Chronic Disease Prevention and Control, Korea Disease

Control and Prevention Agency
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