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Factors Affecting Radiation Protection Behaviors among
Operating Room Nurses

Kim, Jin MSN, RN" - Kim, Jin Sun Ph.D., RN? - Kim, Hyunlye Ph.D., RN

"Nurse, Chosun University Hospital, Gwangju
*Professor, Department of Nursing, Chosun University, Gwangju
? Assistant Professor, Department of Nursing, Chosun University, Gwangju, Korea

Purpose: This study was designed to identify knowledge, attitude, environment, and self-efficacy among perioper-
ative nurses in terms of radiation protection and to describe those factors affecting radiation protection behaviors.
Methods: The sample was comprised of 128 perioperative nurses who agreed to participate in this descriptive
study. Data were collected from a self-administered questionnaire and were analyzed using the t-test, analysis
of variance, Mann-whitney U test, Kruskal-Wallis test, Pearson’s correlation, and multiple regression analyses.
Results: Radiation protection behaviors were significantly different by participant’s gender, length of career as
a perioperative nurse, educational level and prior experience with radiation protection education. Radiation pro-
tection behaviors were significantly correlated with radiation protection environment and self-efficacy in terms of
radiation protection behaviors. In the multiple linear regression models, radiation protection environment and
self-efficacy on radiation protection behaviors were statistically significant predictors of radiation protection behav-
iors, which accounted for 50.3% of variance in dependent variable. Conclusion: This study concluded that radiation
protective environment in operating room is important to promote radiation protective behaviors and radiation safe-
ty management program to enhance self-efficacy is highly recommended.
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Table 1. Differences of Radiation Protection Behaviors by Participant's General and Radiation related Job Characteristics

(N=128)
Scheffé or
. . 00 i 2
Variables Categories n (%) M=SD x°/t/E/z p Tukey HSD
Gender Male 7 (5.5) 3.60%0.67 210 035
Female 121 (94.5) 3.10+0.56
Age (year) 20~29 62 (48.4) 3.09+0.57 1.51 226
30~39 49 (38.3) 3.10+0.54
>40 17 (13.3) 3.35+0.68
Marital status Unmarried 70 (54.7) 3.16£0.59 0.59 .554
Married 58 (45.3) 3.10+0.56
Clinical experience in <5 40 (31.3) 3.22+0.53 3.90 .023 b<dc®
operating room (year) 5~<10° 46 (35.9) 2.94+0.55
>10° 42 (32.8) 3.23+0.60
Educational level " 3-year college® 65 (50.8) 3.11+£0.55 8.54 014 a,b<c
4-year college” 55 (43.0) 3.06+0.54
Graduate school® 8 (6.3) 3.69£0.71
Position Staff nurse 107 (83.6) 3.09+0.57 4.66 097
Charge nurse 16 (12.5) 3.18+0.49
Above head nurse 5(3.9) 3.74%0.61
Hospital type General hospital 56 (43.8) 3.11+0.56 -0.27 .786
University hospital 72 (56.2) 3.13+0.59
Duration of radiation <1 47 (36.7) 3.17£0.50 1.94 126
exposure (hours/day) ~<2 35 (27.3) 3.11+0.59
>2 31 (24.2) 2.96+0.54
Don't know 15 (11.7) 3.37+0.74
Anxiety of radiation Very anxious 33 (25.8) 3.00£0.50 1.82 167
exposure Moderate 67 (52.3) 3.21+0.59
Not at all 28 (21.9) 3.07£0.59
Health impact from Very likely 13 (10.2) 3.02+0.71 0.43 .651
radiation exposure Likely 55 (43.0) 3.11+0.61
Not likely 60 (46.8) 3.17+0.52
Radiation education from Yes 43 (33.6) 3.1410.60 0.17 863
hospital No 85 (66.4) 3.12£0.57
Radiation education during Yes 17 (13.3) 3.40+0.68 2.16 .033
nursing college education No 111 (86.7) 3.08£0.55

TMann—Whitney U test; " Kruskal-Wallis test; $Tukey HSD.
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= WA ol (r=.66, p<.001), AT A7] A5 (r=

Table 2. Descriptive Statistics of Main Variables (N=128)
Variables M=£SD Actual range Possible range M=SD per item
Radiation protection knowledge 10.33£2.67 0~15 0~16
Radiation protection attitude 53.27+11.27 13~65 13~65 4.10+0.87
Radiation protection environment 27.951+6.48 14~45 10~50 2.80+0.65
Radiation protection self-efficacy 13.38+3.88 5~24 4~28 3.34+0.97
Radiation protection behaviors 56.27+10.33 31~80 18~90 3.12+0.57
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Table 3. Correlation among Variables Related Radiation Protection (N=128)

el Knowledge Attitude Environment Self-efficacy Behaviors
r(p) r(p) r(p) r(p) )
Knowledge 1
Attitude 14 (.121) 1
Environment 13 (.139) .02 (.864) 1
Self-efficacy 14 (.125) -16 (.071) 47 (.001) 1
Behaviors .17 (.056) .05 (.602) .66 (.001) 52 (.001) 1
Table 4. Factors Affecting Radiation Protection Behaviors (N=128)
Variable B SE B t P
(Constant) 1.71 41 419 <.001
Gender: Female ' -0.30 17 -12 -1.84 .068
Clinical experience in operating room "
<5 years 0.38 10 .03 0.38 703
5~10 years -0.11 .09 -.09 -1.13 .260
Educational level "
3-year college -0.27 .67 -23 -1.60 112
4-year college -0.29 17 -25 -1.76 .081
Radiation education during nursing college education: No " -0.35 12 -.02 -0.30 .766
Radiation protection knowledge 0.01 02 .07 0.97 333
Radiation protection attitude 0.06 .04 .09 1.27 .206
Radiation protection environment 0.41 .07 46 6.02 <.001
Radiation protection self-efficacy 0.15 .04 26 341 .001

Adj R?=503, F=13.69, p<.001.

"Reference group. Gender: male, Clinical experience in OR: > 10 years, Educational level: Graduate school, Radiation education from school: Yes

686  Korean Journal of Adult Nursing



B A4, B, 8, 7] £57, A 9lol B A7 A TS v
o thea} o] =95tz ek

B ATk TR i(04.5%)9l o] HRAP L 314
At 015 71917 o149 WpARA o] %1 A9 gope]] ]
2 ake el ste o o] ol ele] o #1342 Aolet
L ot e, xpol BAlol A ojAzkEAe] AL ol ¢)
7} & w9k ICRP (271014 = 4kso] o] ] o oijs) A
£ o AFe 712X S AN otk vg Ao Ay
52 74 92 P FASAE, AWAU D474
ol Q= A-$ Hlob BE 3] $J8) 27149l ez} Bt
o2, AR S AL AT AL A 7 %
o] 925 420l o5 Y= 277} o] ol 3 ghet.
SPA| gk 7 ol WAL o912 ALK 2 51 ko, A2 E
Aol gl A1 27]o] 1) B $1go] glom 7hEAte] by
3 0)9h o] 6% 2T H}

2 Q70 ol g 4244 ZHEAR] AR ool Tt K] 4)
o HEEL 64.6% T} o) FAT E75 AHEF Han [13]
o AT HARAALS] A A4 89.9%[13]R T Werort,
A7uieh ThE ETE o] 88 497 Hot Ty vl s
of el e AR rofol Tk 2| A1 b QP 80) A%
B R T R AR LE L
13.3%, 77| X 9] w7 H-L 33.6%9) 1H ) AP
Foll A 44 7kEAFoh XTI AS) WM S H o] 2t
2}36.3%9 50.0%[22], X THSIAAPE SO A A 52
Hhe 74-9-50.7%[16]2 ZALE] Ao ul3), ZHEEhA B 7hE
AV 15 ALY ol S w]u]sA| ettt Daver 5
(1812 1] +-8.0] QM| FoF 7kBA} 11392 iAo
ARA] Qo] e £ RIS UAIT 70 A Alo] BEF
A Arch12.7% 271t R sk}, AORN [7]< 7
A TjARe) 27] % W EATH B B Hof = 14l o] 3kl A
=& FAIoh A% Sol that Am 8-S Ansha glck. wheb
ZHE 3 9 PSS AL R W8 9 o] 27| el A WAt
 rolol e IS EA) Ot AL Aok HAl) A4S
hojeh 38 2 0] A 2 A go] a7
?i o4 AR rotol et Bl = S W 53,273,

B 41090l 9Tk o] BaH40] Hpol7} gl o1} FLAT
75 ALg3to] WAIARE THARO.2 §F Han [13]0] @70
N ERWE 424, WA 7H5AE AR § Hongah
Shin [20]¢] Q7o) 4 £5F 4618 T e £k &
W 2 A7olq 59 Hmel AbA wolagle] £apd Wt
3127300 Hlal AL W E0) $19 Fol7] Slal ol o)

I‘Fl

J

011‘.

N

F—.~

>

T

Hn

Ya4e Lyl Al AEoR B X5 W
4.10%8)E Bttt Kangd} Lee] AH[21]0f| A &= WARA Hhol
W97 F R 3hehan of 7] & e (57 W] 4327 I 4
(59 THlel 258%)7} e A g Bk o]k WAl
B SAAS O] A T E ] $BL Fo7] S5 ol
912 % Y vk ek o] WA = AR A A ol 39
£ A o] Roix|A] ghe-S oJu|atet. ool WAL ol
chat = b ALA 2 S olals] 1] Aol 2 2 49
ok BAE 9 a7t gl
B AR WAL ol B S B B 27959, B
3 B3 2808 0 2 ehgeh 243 £77h 58 el WL
ZRFeE ) 7)ol A1 ] pAbAL olol Tk A4 Bl A, A
%, 39 9 et 5] glob melth AA|2 £ A7
ShRbe] 27 ol A ol 2 Slal o AImheb 5
PR S o] AR, A, 2, A
T, 2] ¥ 0] §7 8 A 8L h$ a5 1, o) Al
AL ATH21,25]9} S AR 44 TLEALS 913 WA}
Aol A4 R 87 12§13 718 mek A5 A
o W

® ﬁmm}sﬂ Hw wolol et 7] A7 57 B
3ol 13359, £ B30) 334301530h, o[ AT
$10) 50 316390 ol o4, FAT EFE A5
Hand] @A7{13]e14¢] WaiIAke] 27] a5
19,647 5t ol G B Aol A Esre
Hrol3i o} wola sl e} oe] ekl Rtk %, Wik
wolg o] AHaA AZD4E A7) BEE sk, 7
7B gte] Z7K4E WolsIt B RS 95T 4
he B 3|9 S 2 A4 sH=g) 7] o]
ZEEARE] AL ol 918 A A $13) <

.'_‘

1o
jﬁ

/ll
7| BSAE 5L o & §13 BN Ho] Bl o RolA
oF st}
= AT WA ol F7 ol 5627,
S0 BN 5

% Bl 3128 o= YElth ol
Y3t =S A}2-3H Kang T Lee [21]0] X 113 23} H 4 2.58
HEG 30tk WA 0] el Foid o) Yol 85 2

88HA] o2 olf= EHINA(78.1%)7F 7P Wk, A
O] LrolA]'(12.5%)9} ‘Hro]- 877} 91014 (9.4%)2] Zo|3l=
g, ol A A13,19]9] Eae}t ARSIt T8 A= A
Ao a} o) ALe] HIALA W] EekS RAKSE AL[11]= WA
A 7HE YA 2 oA v EAFS dto s ke
735 Azt 38 L AR B FAFH 20 mSvE 205

Vol. 28 No.6, 2016 687



Z1

[== R

o
<
pa)
|o
il
hr
K
o
2

1;].. o Hzfo|als A7 A EF 0
o W& Hol S7IIER, WA
E}OPI JeiA EFS= ALARA

29]. o]l WpARH ol @9l <] ol
$ b= sfetsto] Eoi7he ieto]

H—‘
i)
)
B
on‘.
X
N

:ﬂ'{

H

i

o

:

(2
I

;(_)‘ﬂ-r‘

rr

=
=
S

b of i fu rl
m{nom

o W
© o

o

B~

>

fo
4
it
8o 8

;qun 7hed, dAREEAY, 544 % o] 109
o] T8t |4, ZHETHEFo| Lt kBt 4
QL 7492 2 ] R el W]l AR e
&‘EEL}E}%{EP ol o Tiste] 67} H4g
©2 & P17 B,
#1008 1ol FAhd el o ¢

ox rl
= _mr_&

Ho o
o, _pl'
Qo

<)
]

>
do iz

i

—4

(O

°l
EELES

X
of

>
i)
2
()
Iy
o
=~
of.

12 o
5

>
oz
2 5
% ¢
3
m

N % ol

1>
¢
)
i [-'L]
40 o
N,
=

Al 7&;4 191%5< EH/E,]'_CLE
AT 2]l = ® AMi ool digh w57 o] 9=
TR 27 FE T R 99 R =Tt # A e T
BAS EHF A B FAAE S8l AR o
23S A8t A ohdlof #et A Re Y
= ATH18,28]. PA s ZhEARe] AR QP
ojegt R o] BlE v, YA @5o] B FEET 75l
ooF gt

AR ol 9ot 8 A A A ol
73327 Es o] B A AHEAE B, AR wrofo] of
gk X| 4 (p=.056) 7} B = 7-2]514] gkt o5 M QS 7He]
Y2 AFutet Aol Aakge] BilE 3 §irt. 1227 9
WA 2E5AHE thAH o2 § Hongt Shin [20]9] Aol A
HRARAL Hhoj o] o3t 3173 1} Bl = (p =.048) = HFARAL Hlolgi ¢
o froful gt A o] S oL A4 T1FA] g3l 137
9] &4 7tBALE 25t Kang ) Lee [21]9] Aol A& 1
APAL Hrol 3 9] it 3 = 24 (p=.021) 3 AF3/d 0] 3l
Ak F8/g0] that A o= Aol §lglnt 22579 A
HYARE 2AFRE Handt Jun [16]9] Aol A= AR '%M
YA A EeH2 FEIol AU A 4T HE=
gk WQlo A A2l et WAL 1,322 & g2 ZA}
gt Han [13]9] Aol A= A4, B =, 83, A &5 BF
FFEIBHE p <.001 2ol A AV ol ok A &
Stk ojeh o] WA oy 9ieh 214 Y B =] A
T ol what Pt Aol g Hols Ae AU 4= AT

o et

9

i=J
Ho

>
i

Ho olN
ol X
Ju}

o

o}
3T

o]
FEA

A
d

-

295 e

HI

=

[e]
L

l

688  Korean Journal of Adult Nursing

x| . 21X

oy

2]
rx

oN
ro!

I

ATHAA7E 100~2007 o] A& A AT A= ELA
I7F e A L G-E 88 p=.05 152 A A/l L

27} tha, 1,000 o] 4] theke] 2AMA o8t
<.001 =)l A =513 IR o] YeEtstTt o] & Z}ol7}
401] 43¥7491Xlt+ kA= GA R e 1S 9
o TG ol e H =S8l
PEP FT OWb <A 7kt A nt=7|E &8st
o wE A 220 A A S AAE 2
37} k.

WA Hhoj 3 9] of) G 3 v A= 8l dobHy] sl ot
AN S @Alfﬂ A3}, 3 PRP o APE-L 503%F 1

_,]-6]- Z=H ol HhARA Hl—o1§1-7:l J,].HI-A]- 1301-01 x].7] a5
ol l% O 27) T AMAARS thAt e = 3 A[13]9t
HAIZBA THEARE Hd o2 g AH20]7F AR Hho ek
I A7 BsE 3RS SOl AN ol oo d3Fa
Qloz g%t Axt YAskTh 53], & Aol A AR
o 2H & WPARA wof g 9] ofl gt g 3Fel o] A4 271 & 9
ks B2 AA TR (B= 46)A 7HE =2 RS BTk
AR Hhoj 87 2405 oA = AR Hho] 8 E A9
T, AR 2 SARRRS] RIS FATGA 28, S A%
ek, AR ojo B TR EZ HX 9 g 22
T 7130 A =42] BT A A o] 27 E = F Yol
A= ojop s, A -t AR ol 9 E A
A= 7)1 ] 34 24 S9] vhoto] I @ st T3
A oAl 9l |7} 1] E o] §lof = AR Hfojofl Tt
7| Bs3o] Yo WA o9 E A ¥l 7= Tl 8
1 FES v A B2, AP Woof ti3t A7 A dE =

L5

~

oﬂ, rUN.

=

Bomn e pot JlN

:?:
_L4 e >
Y

o
Fﬂ
_k,cl
re
-
E
o

o
fo
ol

o

(¢3

T

0.

jige
ol

(4

A
1

FA

=

]_

o

= o
AAHo| T BEHR B B0 Basich A4H
Holg o] 7t5A}e) A7) &5
gl Hrh Aol WAk Qb ﬁg:zau 7
Hgo] a7 HTh A7) E54
A4 5EAQ BA mm} %379l TXﬂEHﬁ

28 7ksALe] 5402 ujeka Abme] Z}ote} BAl5
< ez F20E 4= JATH30]. ICRP [7]| A= =
AFA Wpo] 34 =2 e gisto|ut o 2A| FA} o]akA]
T ol F7A el A BETSYE A FsHok sk A
mn Ao 9 w8 g deke] 7] of ok she, &7
ECELE RS —s— LA, o ot eh 71 & H B
a}o],_ thofsl m4Es MBS AMLSIEE P
H AR ol 9l & A stet

AR 2 A 7 A= AE

o]
AR
= [} [e]
FO AFF WA S
3T

SRR

o g -

ol

2yl
He

‘5‘
e

s

§ Xe)

E

) A A7



w=2jo] agt,

o, .swow A ol 9lel acle s /1
| A A3 e e lolq AlelE g, 2 7o) 2
o0} AR 0] YAIZA 2BAHE Ao R S| EA S
3% Hong} Shin [20]9] Aol X|4]3} B =7} $014&
o]x) ore Aol $A1YTE. A W olAbe] MAMIALE thAt
2§ Han [13]0] A7 S A7 2|4, B2} froleh
9102 TR QIA| B, WAL ol thk 4] 3 =t 2]
2 ojojx)i Hli ofe] 7H1 Aojasle] g AL Beltk
[20]. S1AEHE WS ASLOLE WA WolB9IE 5
23] o] B uls) $WETt $eg Bud Kangh
Lee [21]9] @ATo)A ofo] gt 29102 S4lo] WAbA
ol e 9 Alujo) B, BEd £4U%, YRS Sl o
gt 724 291011} 7] 7] WAL o] £3}0] HE 54
ISR ThebA WAL ol o) M e A & L7l BErt Al
141 90} B e R AL et 1 )
7 BRRee] AAA 9 Ak Qb AA o) S 3t 4
A A el Ete] g 4o] Wad Rolth

]

.

lo
|

[o

£ ATEIYoIYo] FE ol F T AN B E APl =B
B 5 Qe 244 B A ol glo] BRIE BYS
TS A B QP o]4re] F042 A et

L oIA QJol7t gk B AT o U] s44 7¢
ENES 5.4 Aol A7Azhe] Antstel] §A7} 9]
E5o0] F2 AL HAAL 2] Zﬁ*}xl—
A2 A 8 4 - meksto] ALESIL7] o] Ak a4
A Z07} 2 7E.

ZE U A
B ATE A, B4R, 2RI, SRR ETOA 9
P mES Rl B oIS %44 HoIE e

& FAP] SIS 3UA, 1LH, B AU A
eto] A
2 APAUS g g Adan

POﬂ A9 Hapalgo|
5 al50] PR si.

4
S LRUR DAY YR

REFERENCES

1. Heron JL, Padovanib R, Smith I, Czarwinski R. Radiation pro-
tection of medical staff. European Journal of Radiology. 2010;
76:20-3. http:// dx.doi.org/10.1016/j.ejrad.2010.06.034

2. Lee W. Current status of medical radiation exposure and regu-
lation efforts. Journal of Korean Medical Association. 2011;
54(12):1248-52.
http:// dx.doi.org/10.5124/jkma.2011.54.12.1248

3. Korea Centers for Disease Control and Prevention. Occupa-
tional radiation exposure in diagnostic radiology in Korea. 2014
Report. Cheongju: Author, 2015.

4. Association of peri-Operative Registered Nurses [AORN] Re-
commended Practices Committee. Recommended practices for
reducing radiological exposure in the perioperative practice
setting. AORN Journal. 2007;85(5):989-90, 992-1002.

5. Chaffins JA. Radiation protection and procedures in the OR.
Radiologic Technology. 2008;79(5):415-28.

6. International Commission on Radiological Protection. 1990 Re-
commendations of the International Commission on Radiolo-
gical Protection. ICRP Publication 60. Annals of the ICRP. 1991;
21(1-3).

7. International Commission on Radiological Protection. Educa-
tion and training in radiological protection for diagnostic and
interventional procedures. ICRP Publication 113. Annals of
the ICRP. 2009;39(5).

8. Bai 5], Lee KY. Risk factors and safety measures in the oper-
ation room. Journal of Korean Medical Association. 2011;54
(7):730-6. http:// dx.doi.org/10.5124 /jkma.2011.54.7.730

9. Choi DY, Ko SJ, Kang SS, Kim CS, Kim JH, Kim DH, et al.
Analysis of dose reduction of surrounding patients in portable
X-ray. Journal of Korean Society of Radiology. 2013;7(2):113-
20. http://dx.doi.org/10.7742 /jksr.2013.7.2.113

10. Mohapatra A, Greenberg RK, Mastracci TM, Eagleton M],
Thornsberry B. Radiation exposure to operating room person-
nel and patients during endovascular procedures. Journal of
Vascular Surgery. 2013;58(3):702-9.
http:// dx.doi.org/10.1016/].jvs.2013.02.032

11. Kim JW, Kim JJ. Radiation exposure to the orthopaedic sur-

Vol. 28 No.6, 2016 689



71 X| . ZIX|
[ R O

geon during fracture surgery. Journal of Orthopedic Associa-
tion. 2010;45:107-13.
http:// dx.doi.org/10.4055/jkoa.2010.45.2.107

12. The Board of Audit and Inspection of Korea. Audit and inspec-
tion report of current status of radiation safety management.
Seoul: Author, 2014.

13. Han EO. A protective behavior model against the harmful ef-
fects of radiation for radiological technologists in medical cen-
ters. [dissertation]. Seoul: Ewha Womans University; 2009. p.
1-145.

14. Kim JH, Ko SJ, Kang SS, Choi SY, Kim CS. Analysis of radia-
tion/radioactivity-related knowledge, perception and behav-
iors of radiological technologists. Journal of Radiological Sci-
ence and Technology. 2011;34(2):123-9.

15. Yoon JA, Yoon YS. Comparing with self-efficacy and knowl-
edge, attitudes about radiation safety management of dental
hygienists and students at department of dental hygiene. Jour-
nal of Korean Society of Dental Hygiene. 2011;11(5):729-39.

16. Han EO, Jun SH. Relationship between knowledge, attitude,
behavior, and self-efficacy on the radiation safety of dental hy-
gienist. Journal of Radiation Industry. 2008;2(4):185-92.

17. Dianati M, Zaheri A, Talari HR, Deris F, Rezaei S. Intensive
care nurses’ knowledge of radiation safety and their behaviors
towards potable radiological examinations. Nursing and Mid-
wifery Studies. 2014;3(4):e23354.
http:// dx.doi.org/10.17795 /nmsjournal23354

18. Dauer LT, Kelvin JF, Horan CL, St Germain J. Evaluating the
effectiveness of a radiation safety training intervention for on-
cology nurses: a pretest - intervention - posttest study. BMC
Medical Education. 2006;6(1):1-10.
http://dx.doi.org/10.1186/1472-6920-6-32

19. Flor RC, Gelbcke FL. Radiation protection and the attitude of
nursing staff in a cardiac catherization laboratory. Texto &
Contexto-Enfermagem. 2013;(2):416-22.
http://dx.doi.org/10.1590/50104-07072013000200018

20. Hong SM, Shin SH. Factors influencing endoscopy nurses’
protective behavior against radiation exposure. Journal of Ko-
rean Clinical Nursing Research. 2014:20(2):177-88.

21. Kang SG, Lee EN. Knowledge of radiation protection and the

690  Korean Journal of Adult Nursing

4

. 210
(=]

ret

]

recognition and performance of radiation protection behavior
among perioperative nurses. Journal of Muscle and Joint
Health. 2013;20(3):247-57.
http://dx.doi.org/10.5953/JMJH.2013.20.3.247

22.Yoon JA, Yoon YS. A survey about the knowledge, attitudes
and behavior for radiation safety management of operating
room nurse and dental hygienists. Journal of Korean Society
of Dental Hygiene. 2014;14(2):230-9.

23. Jeong KW, Jang HJ. Relationship between knowledge and per-
formance of radiation protection among operating room nurses.
International Journal of Bio-Science and Bio-Technology. 2016;8
(1):275-84. http:// dx.doi.org/10.14257 / astl.2015.116.14

24. Bandura A. Perceived self-efficacy in cognitive development
and functioning. Education Psychologist. 1994;28(2):117-48.

25. Ha RM, Park CJ, Kim M]J, Ra SJ, Chon HS, Shin HM, et al.
Awareness about radiation exposure among operating room
nurses. Journal of Korean Association of Operating Room Nur-
ses. 2012;20(1):62-78.

26. Riggs ML, Knight PA. The impact of perceived group success-
failure on motivational beliefs and attitudes: a casual model.
Journal of Applied Psychology. 1994;79:755-66.

27. International Commission on Radiological Protection. Preg-
nancy and medical radiation. ICRP Publication 84. Annals of
the ICRP. 2000;30(1):1-43.

28. Sheyn DD, Racadio JM, Ying ], Patel MN, Racadio JM, John-
son ND. Efficacy of a radiation safety education initiative in re-
ducing radiation exposure in the pediatric IR suite. Pediatric
Radiology. 2008;38:669-74.
http:// dx.doi.org/10.1007 /s00247-008-0826-9

29. Heo YJ, Kim KT, Cho CH, Kang SM, Park JK, Kang SS, et al.
Measurement of comparison to scattering dose space accord-
ing to the presence or absence of protective clothing in the X-
ray room. Journal of the Korean Society of Radiology. 2012;6
(4):313-20.

30. Han YY, Park CS, Chu MS. Correlations among meta cognition,
critical thinking and self-efficacy of nursing students studying
through problem based learning (PBL). Journal of Korean Acad-
emy of Community Health Nursing. 2007;18(1):146-55.



