P TREZZSHS|X] M27H HI3S, 20204 12 ISSN 1975-9398 (Print) | ISSN 2288-789x (Online)
J Muscle Jt Health Vol. 27 No. 3, 278-288, December, 2020 https://doi.org/10.5953/JMJH.2020.27.3.278

PRECEDER &S| RS FITHEIAS
SALM OS] 2T FEQ0!

Factors Affecting the Radiation Protection Behavior of Nurses Using
the Educational Diagnostic Stage of the PRECEDE Model

Kim, Sang Hwa" - Lee, Eun Nam?

YNurse, Pohang St.Mary’s Hospital, Pohang
PProfessor, College of Nursing, Dong-A University, Busan, Korea

Purpose: This study aimed to identify the influencing factors that affect the radiation protection behavior of nurses, by
applying the educational diagnostic stage of the PRECEDE Model. Methods: Participants were 167 nurses working in
interventional procedure rooms and operating rooms in general hospitals and university hospitals in Korea. Data were
collected from August 30 to September 25, 2019, through self-reporting questionnaires and analyzed with t-test, ANOVA,
Pearson’s correlation coefficients, and hierarchical multiple regression analysis using the SPSS/WIN 25.0 program.
Results: The influencing factor that affects nurses’ radiation protection behavior was the radiation protection environment
(8=.41, p<.001), accounting for 59.6% of the radiation protection behavior (F=17.34, p<.001). Conclusion: Administrative
and financial efforts to create a safe organizational atmosphere and establish a safe radiation protection environment
are needed. Moreover, it is necessary to develop guidelines for nursing work in radiology to improve radiation protection
behavior and reduce nurses’ radiation exposure.
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AA S-S ehs BAMD BA SARRL tiet =7 B A A
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ok 74l 715 A, 15 7S A= 20141 =9} H] ) 1.78) 57}
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Control and Prevention [KCDC], 2019). 8] 27| & 9] a:At1}
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2 UERgt) Kang T} Lee (2013), Yooni} Yoon (2014)2] ¢+

Sl A1 MAPAL ol x| Alo] HhARAL Hhofe] 4 o Al
7} Q= Ao & VERGl, Hong Shin (2014)2] Ao A=
WAL Wolgh o] WAL ol e) S o) Fa g 221g)
& 3189k Kim, Kim}Kim (2016)2] A0 4= 317] &
5703 olgo] WAL olae) SUES Jaaclon
UFERTh Woo (2016 AZHAIH R TS 24 ATl 3
&2 A7(aLsolu T 213)e A1 2HE Aol g (8 4]
o agl)o] Frolg 9] TR ot W o] HUh S-S Harsto
Toapo} ohFgt 2915 0] TE3 AR AR HHoj 3 9]
FF= A= A= YEyth

o|A R Aol A= A ol 9] =] Frragl
© 2 223l = 52 7]Q14 91 8918 72 (Kang & Lee, 2013;
Yoon & Yoon, 2014)3}% 1, thE Cd ] A= 7)2ke] vhAbA vt
o2 5 MA 245 dold 23 2] 2.91S 7= (Han, 2009;
Hong & Shin, 2014, Woo, 2016)5]-53\1:} Rozenbojm, Nichol,
Spielmann®} Holness (2015)+= i% Z}%?SE—.—] 2]- é‘—
7 B Bl A1, 244, B
°l 2 DT o], AL ol 9] FAE] FE
S99 27140 47 238 shtc

QJtt(International Commission on Radiological

FTI"

2 f°1'
>
o, Lo
o
*
=
oL,
o
2
]
$

:

o2 -
=
z
7
Hﬂ
(e}
Hu
-0,
_?{_‘
rﬁ
N
o3

ol

aom o1 0 DA B P ol 391

o o
i) ﬂl[m [N

i
=

o = AASHE AETE7| oS ARt T2 Ao
2718 oliely) 999 FR T 4 2SS ol Wat 9l
oholelg BHo2 BANS P AZE Z2IAS A%e)
£ 78314 AF-H+= £4 £ 0] PRECEDE (Predisposing,
Reinforcing, Enabling Causes in Educational Diagnosis and
Evaluation) & & o] tH(Green, 1980).
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Ay oley
Table 1. General Characteristics of the Participants and Radiation Job Characteristics (N=167)
Variables Categories n (%) M=SD Range
Gender Female 134 (80.2)
Male 33 (19.8)
Age (year) <30 55 (33.0) 34.7+7.6 23~55
30~39 66 (39.5)
>40 46 (27.5)
Marital status Single 77 (46.1)
Married 90 (53.9)
Academic background 3-year college 39 (23.3)
4-year university 111 (66.5)
Post-graduate 17 (10.2)
Institution of service General hospital 98 (58.7)
University hospital 69 (41.3)
Experience at current workplace <5 94 (56.3) 5.94+5.55 0.08~25.00
(year) 5~<10 36 (21.5)
>10 37(22.2)
Department of service Operating room 42 (25.1)
Interventional procedure room 125 (74.9)
Daily radiation exposure time <3 42 (25.2) 4324227 1~10
(hour) F~<B 52(31.1)
>5 73 (43.7)
Anxiety regarding radiation Anxious 126 (75.4)
exposure Not anxious 41 (24.6)
Effects on health caused by Yes 108 (64.7)
radiation exposure No 59 (35.3)
Radiation protection in the Sufficient 60 (35.9)
current workplace Insufficient 107 (64.1)
Experience in radiation training Yes 102 (61.1)
in the current workplace No 65 (38.9)
Number of training sessions Once 91 (89.2) 1.12+0.35 1~3
(per year) More than twice 11 (10.8)
If you had training, how helpful Helpful 75(73.5)
was it? Not helpful 27 (26.5)
If you have not had training, how Necessary 61 (93.8)
necessary do you think it is? Unnecessary 4(6.2)

7h 25 A ARSSHE AT @RS 41.9% 7 FHlE 0] Qo H o] o #917] A Bt 6230+11.955 0]l oH, WA
T gt on, S8 A ARk 8.6%Tto] ARSEIT QgL Al HolEhE A4l Wi 72.34114.94750| 9T, WAL Hhol
o} o Brle s 28R 0] 99.4%0] TH|Ele] oo, that ) S =l B 69.63+15.37% 0] Q{tH(Table 2).

2] 98.2%7+ AHGFIL UYL ' -2 61.1%] LEA o

THlEle] Qg on, 35.3% o] ARk ek "t A 2. tHAALS] S0 M2 WA SO S| Xto

ke TR ] 90.4%] Tl o] Yl on, chadte] 58.9%

MR e R L AR 574 Tl A (F=6.46, p <.001), 2 (t=-3.99,
olgRLe] AL ol X 4] g Wk 6337423437, & p<.001), ZFT|B(t=-5.45, p <.001), @ LFX| A (F=4.59,
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Table 2. Use of Personal Radiation Equipment and Facilities in Participants' Current Workplace and Level of Variables of the

Participants (N=167)
Availability of radiation Use of radiation protection
protection equipment equipment
Variables Range Min Max M=SD
Cannot be
Yes No Use Do not use
used
Lead apron 167 (100.0) - 164 (98.2) 3 (1. -
Lead glove 70 (41.9) 97 (58.1) 6 (8.6) 44 (62.8)  20(28.6)
Lead gorget 166 (99.4) 1 (0.6) 163 (98.2) 3 (L -
Lead glasses 102 (61.1) 65 (38.9) 36(35.3) 57(55.9) 9(8.8)
Shield 151 (90.4) 16 (9.6) 89 (58.9) 51(33.8) 11 (7.3)
Radiation protection knowledge 0~100 0 100 63.37+23.43
Safe atmosphere of organization 20~100 28 100 62.30+11.95
Radiation protection environment 20~100 20 100 72.34114.94
Performance of radiation protection behavior 20~100 28 100 69.631+15.37

p=.011), 25 B A (t=-7.97, p <.001), L LHALA =2 A|7H
(F 7.97, p=.001), YA 7| Z o] tfjgt E<HH(t=-2.38, p=.019),
SR 9] WA ol e A= (t=6.37, p <.001), @A) 717
0111\1«1 HEALA L7 F (1=5.84, p <.001), LLA o Y= A<
W50 EFAYE(t=3.29, p=.001)°f wh2 A o 3P 9f =3
T o] zpo|7t FAISHH 0 2 {-oJ5k A 0 2 LEytth(Table 3).
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42, p<.001), 22 9] oHA E9]7](r=48, p <.001), A
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A oA A, 229 S 29171, WA rofehg ol =

A 2 LEPE (Table 4),
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UEb QARE 7k A7 AR 91911, &3 ke nE
130]j9] gro 2 veht ox1ehe] s HFEERE 7HEE
= At FASHA| (Tolerance)+= 0.29~0.74=2 0.1 o]4}o] 1 &
, B2} 2K (Variance Inflation Factor, VIF)&=1.35~3.44
2100519 gro 2 Yeht S5 1He] t5344d2 §
t}.

1A ol A B Wol 8 9] =3 ol fo)3t G
T AEAR(8=.17, p=.026), T F-A| (3= 40,
Hhol A (B=.21, p=.002), @A 7] Zef A o] BAA 57 ]
(8=.25, p<.001)0] 31 o1, o] 5 Bi4=2] AE L2 46.0%
(F=12.80, p <.001, Adj. R’=.460). 25HA| ]| 4] =7} 2 B¢
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Table 3. Differences in the Performance of Radiation Protection Behavior Depending on Participants' Characteristics (N=167)

Radiation protection behavior

Variables Categories n W) e p
- tor (Scheffé)
Gender Female 134 3.49+0.77 0.28 777
Male 33 3.45+0.79
Age (year) <30° 55 3.13+0.76 6.46 <.001
30~39" 66 3.54+0.73 (b, c>a)
>40° 46 3.831+0.65
Marital status Single 77 3.24+0.71 -3.99 <.001
Married 90 3.69£0.75
Academic background 3-year college” 39 3.57£0.80 1.02 364
4-year universityb 111 3.42+0.79
Post-graduate® 17 3.66+0.54
Institution of service General hospital 98 3.24+0.77 -5.45 <.001
University hospital 69 3.83+0.62
Experience at current workplace <5 94 3.36%0.74 459 011
(year) 5~<10° 36 3.4610.86 (c>a)
>10° 37 3.8010.66
Department of service Operating room 42 2.7810.66 -7.97 <.001
Interventional procedure room 125 3.72+0.65
Daily radiation exposure time <3 42 3.23£0.94 7.97 .001
(hour) 3~<5 52 3.33+0.75 (c>a,b)
>5° 73 3.74+0.58
Anxiety regarding radiation Anxious 126 3.40£0.77 -2.38 019
exposure Not anxious 41 3.73+0.73
Effects on health caused by Yes 108 3.4610.77 -0.52 .604
radiation exposure No 59 3.52+0.77
Radiation protection in the current Sufficient 60 3.90£0.55 6.37 <.001
workplace Insufficient 107 3.25+0.77
Experience in radiation training in Yes 102 3.73£0.67 5.84 <.001
the current workplace No 65 3.08+0.75
Number of training sessions Once 91 3.71£0.67 -1.03 307
(per year) More than twice 11 3.931+0.66
If you had training, how helpful Helpful 75 3.86+0.62 3.29 .001
was it? Not helpful 27 3.391+0.69
If you have not had training, how Necessary 61 3.09+0.74 0.35 727
necessary do you think it is? Unnecessary 4 2.96£0.94

A A =5 Kt

A2, FAA Ale | e Foste ITARE S WAL

A olag) B4t 69,63 0l9iTh MAMIALE o2 3t
Han (2007)2} @70 4] LFERE 81,0478 B 848 we 4
2 AR T BAPS ] Hla) ZEEARE ] AL ol
9] 47} ek 8 4 Qlek B, B ATl A 2R A
A ol 4] et 633780l 9, WAIALE S
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Table 4. Correlation between the Performance of Radiation Protection Behavior of Participants and Study Variables (N=167)

1 2 3 4
Variables
() r () 1) 1 (p)
1. Radiation protection knowledge 1.00
2. Safe atmosphere of organization 22 (.004) 1.00
3. Radiation protection environment .38 (<.001) .68 (<.001) 1.00
4. Performance of radiation protection behavior 42 (<.001) 48 (<.001) .72 (<.001) 1.00
Table 5. Influencing Factors of the Radiation Protection Behavior (N=167)
Model 1 Model 2
Variables Categories
B B t r B B t p
(Constant) 2.63 6.54 <.001 51 1.12 264
Age (year) <30 (reference)
30~39 -0.07 -05 -057  .569 -1 -07 -1.01 316
>40 -015  -09 -091 364 -18  -10 -126  .208
Marital status Single (reference)
Married 0.26 A7 225 026 19 13 193 .056
Institution of service General hospital (reference)
University hospital 0.10 07 094 348 .06 04 066 511
Experience at current <5 years (reference)
workplace (year) 5~<10years -007 -04 -055 581 .04 02 036 717
>10 years 0.11 06 082 415 .06 03 052  .605
Department of service Operating room (reference)
Interventional procedure room 0.70 40 532 <.001 857! 30 417 <.001
Daily radiation exposure <3 hours (reference)
time (hour) 3~<5 0.01 .00 005  .958 -08 -05 -074 462
>5 hours 0.13 .08 099 322 .04 .03 037 .708
Anxiety regarding Anxious (reference)
radiation exposure Not anxious 0.14 .08 120 231 .02 01 015 882
Radiation protection in Insufficient (reference)
the current workplace Sulfficient 0.33 21 317  .002 13 08 134 183
Experience in radiation No (reference)
training in the current Yes 0.40 25 406 <.001 0.10 07  1.08 .280
workplace
Radiation protection knowledge 0.23 .07 115 254
Safe atmosphere of organization 0.12 10 131 193
Radiation protection environment 0.42 41 451 <.001
Adj. R? 460 596
AR - 136
F (p) 12.80 (<.001) 17.34 (<.001)

shxje} Bl Ejojgli e 2 2HuE B2 RlojAl] 9115
o, SAH Al g0t Sl Zolshe THEARS HAM 2
A XAk 7F710]of) $1 318 9)eh(Hong & Shin, 2014). HhAHA

T A SeRteL e8] F2lE Stol| A AYshe TEANE
15.1%0l E3}8}aL, 73 A} 3 90.6% 7} A B2 RE 5
£ 59 3RS BHIL 910i(Jang, 2018) BRpof|A| A AlgtE]=
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