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A Study on knowledge, perception, self-efficacy, and performance on
radiation protection among perioperative workers in terms of radiation
protection
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Abstract This study was designed to identify the knowledge, perception, self-efficacy, and performance on radiation
protection among perioperative workers in terms of radiation protection. The factors affecting the performance of
radiation protection were identified, and provide basic data for the development of an effective radiation protection
education program. The sample was comprised of 166 perioperative workers who agreed to participate in this
descriptive study. Data analysis was performed using the t-test, analysis of variance, Pearson's correlation, and
multiple regression analyses on the SPSS 23.0 Program. The average time of radiation exposure was 3-4hoursThe
radiation protection education experience was 11.4%. The average score of radiation protection knowledge was 8.61
+ 2.51; the perception was 4.59 + 0.64; and the performance was 2.99 + 0.90 There was a significant difference in
the degree of radiation defense knowledge and performance among the general characteristics (p <001). Knowledge
of radiation protection was correlated with the perception. The performance of radiation protection was correlated with
the knowledge. The knowledge and perception of radiation protection behaviors should be increased to improve
radiation protection performance. Therefore, it is important to promote the performance of radiation protection
behaviors by improving the perioperative workers' knowledge of radiation protection through reinforcing
radiation-related education.
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Table 1. General characteristics of subject ~ (N=166) 42.8%(71%8)7F WA o] W ZrEZO] gl 3ol
e A ke o eyl B dTtidae] @ 254
characteristics Categories M(SD) o WA o] Tl ApE ololR A4 U
Male 24(14.5) _
Gender Female 142(85.5) % 95.8%(1599)7} C-armS AF&-3Fa At o]
2;229 4142((22253) X-ray= 59%(98%)7t FHxd& 6%(10”4)7h CTE
Agen) 30~34 31(18.7) 7.2%(1278)7F AH&3aL ek A A ] WA v
a0 PO ol R e} 54 26(0%), o1
=45 16(9.6) U thrl 1296(207) £ % 66.29(110™) 7} AR 1ol
. Married 92(55.4) A8 Al Zr2=0]A 91| Yrhal Lo
Marital status Unmarried 74(44.6) qu)71 A2 2k3=0] 4] ] 1ol S ESFAT Table 2].
<1 11(6.6)
1~3 32(19.3) . L
Clinical experience 4-5 30(18.1) Table 2. characteristics of related to radiation exposure
5~9 32(19.3) (N=166)
>10 61(36.7)
Hight school 11(6.6) characteristics Categories n(%) or M(SD)
2 year college 17(10.2) work Mean hours 8.34(1.87)
Educational level 3 yez%r co!lege 101(60.8) radiation exposure Mean minutes 190.76
University 34(20.5) (149.79)
>Graduate school 3(1.8) Anxiety about Yes 145(87.3)
Doctor 10(6) radiation hazard No 21(12.7)
Nurse 125(75.3) Considerati ¢ Yes 80(48.2)
Employment title Asist Nurse 21(12.7) onsideration of move No 86(51.8)
Radiator 2(12) Yes 124(74.7)
emergency medical technician 8(4.8) Health effect No 42(25.3)
Position Staff 128(77.1) radiation protection Yes 19(11.4)
S ":e?_'d — :ggg% education No 147(88.6)
. eneral Hospita .
15(78.9
Hospital type Hospital 107(63.8) radiation protection t(\)/:/]if:ee pzrr yee:rr 3 ((15 8))
surgeon 11(6.6) education(n=19) forth per y 1 5'3
Scrub nurse 98(59) £ (:rt ll)etr yez.ir 5 (313
Working position Anesthetic nurse 20(12) Form of education Xtema ra.ln.lng (31.6)
Asist 34(20.5) Internal training 13(68.4)
administration 3(1.8) Effect of education Yes 15(78.9)
benefit No 4(21.1)
Need of education T\;;s 111((39)7)
3.2 CHAXIO| HAMM L&Ea 22ist 22 EHA
Hefxtel PAMY L=Zat =Te=e Keeping of the Yes 95(57.2)
EM protocol No 71(42.8)
_ c-arm 159(95.8)
2=Z= A oIoI T = o )
TEd dY it TFARRS 8.3421.87A7 0| ik Type of exposed Potable X-ray 98(59)
A= 19 FH 3ZA 7S 190.76+149.79F 0] %) radiation Angiography 10(6)
o B} 3 3 cT 12(7.2)
] H]—A X | O] A) 3] % Az} o
t P HE el sl dAl didAe Lead apron 150(95.9)
87.3%(145™) 7} Boralttar 319131, 14.79%(124%) 7} 1 Lead glove 58(34.9)
= Type of radiation Lead thyroid shied 143(86.1)
AL T E o [} A 7o) ATHEE =
}‘j '4 FoE il = Ooﬂ © ° To Uﬂ ﬂﬁ‘ 01 ]a protection Lead eyeglasses 50(30.1)
F o)e B vk SEsith WAk 1 $EE Lead sceen 39(23.5)
- = [ Lead wall 42(25.3
PAARE DS Aol et} 48.2%(80 Vo soud on
Yol At} A FAR] 11.4%(199) 5] WA o rad'faatc'fl?ﬁssr";z""” good 55(33.1)
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AR A WA w=FEA] gRE 3
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Table 3. Knowledge on Radiation Protection by Subjects (N=166)
. Correct answer
Questions N(%) MzSD
1 There are X-ray, a-ray, beta-ray and gamma-ray in kinds of radiation 166(100) 1.00+0.00
2 Radiation exposure is divided into “internal exposure” and “external exposure" 113(68.1) 0.64+0.47
3 What kinds of radiation do cause problems during external exposure? 107(64.5) 0.64+0.48
4 Internal exposure means that ra}dlpactlve substances (gas: |Iqlfld, particle, etc.) come into the 106(63.9) 0.65£0.48
body, and it is exposed to radiation generated from radioactive substances
5 External exposure means that radiation sources touch the outside of human body, and it is 22(133) 0.13£0.34
exposed to radiation
6 Radiation exposure above the permitted limit damages DNA of human body 137(82.5) 0.83+0.38
7 Which part is most sensitive to radiation exposure? 40(42.2) 0.42+0.50
8 The distance from an equipment generating radiation is related to safety during radiation 146(88) 0.88£0.33
exposure
9 What is the prescribed occupational exposure dose (legal allowance)? 7(4.2) 0.0440.20
10 To reduce exta_ernal exposure to radiation, the time exposed to radiation should beminimized as 158(95.2) 0.95+0 22
much as possible
11 a-ray, beta-ray and gamma-ray have the same shield methods 25(15.1) 0.15+0.36
12 It is possible to shield the body from X-ray using lead 114(68.7) 0.69+0.47
13 How thick is lead for a shield from radiation? 7(4.2) 0.04+0.20
14 It is possible to shield the body from X-ray using concrete 31918.7) 0.19+0.39
15 Radiation (scatt.ered.ray) shattereq when patient's body is exposed to X-ray, doesn't affect 66(39.) 0.40£0.49
human body, since it is secondarily generated
16 Radiation exposure above the permitted limit is associated with fetal malformation 155(93.4) 0.93+0.25
Total 8.61+2.51
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Table 4. Perception and Performance on Radiation Protective Behavior (N =166)
Categories Perception Performance
1 Radiation dosimeter should be worn 4.45+1.00 2.23+1.61
2 Occupational exposure to radiation should be minimized 4.58+0.93 2.98+1.53
3 Lea.d shleld.lng. should be used at enterances to ORs and procedure rooms where radiological 4.63+0.75 3414144
equipment is in use
4 During fluoroscopic procedures, personnel should keep away. from the During fluqroscoplc 45740.91 3784111
procedures, personnel should keep away from the fluoroscopic unit whenever possible
5 Personnel should limit the amount of time spent in exposure to radiation 4.63+0.79 3.52+1.29
6 Shielding devices should be handled carefully, visually exgm'm'ed befgre use, .and x-rayed at 4.66+0.78 2 68+1.44
least annually to detect and prevent damage that could diminish their effectiveness
7 Personnel with known or suspected pregnancy s_ho_uld declare this condition. And pregnant 4774068 3.96+1.42
workers should be careful when exposed to radiation
8 Personnel should have a medical examination associated with radiation 4.6610.78 2.33+1.62
9 Personnel should receive education and training to include radiation safety 4.55+0.86 1.98+1.39
For the use of Portable Medical Radiation Generator, the Portable X-ray Partition for Medical
10 Treatment (Mobile Protector) should be equipped in places 451052 277+1.53
11 The operating room should be equipped with facilities for radiation shielding 4.64+0.72 3.08+1.57
12 Re_stnf:tlng ac_cess to operating rooms during fluoroscopic procedure except for the staff with 4574075 3.88+1.29
shielding device
13 Use of a thyroid shield 4.72+0.61 3.99+1.26
14 Use of lead eyeglasses with side shields 4.37+£1.10 2.02+1.46
15 Use of lead apron 4.67+0.74 4.25+1.23
16 The radiation safety officer should manage the radiation exposure and protection 4.63+0.71 2.37+1.49
Policies and procedures should be developed collaboratively (perioperative personnel,
o radiation safety officer, director of the radiology department) 4431099 1.96£1.32
18 Warning s.lgns .should ?e poste.d Fo alert personnel to potential hazards at entrances to ORs 4.66+0.71 2594168
where radiological equipment is in use
Total 4.59+0.64 2.99+0.90
A9 o2 SRk Ekk G YA Polsh B thp>.59).
datol AP BAGAE AR e ARALG e S8 BAbGOlA e Sael nhe AR e
3H}0(1.96£1.32%) o tlel] 71 B FAwE Bl Al wWALAAL 82.0029.90%, 94} 68.90+14.09
I, I ggeR WAy #AddE wss W 7, k&) 52.97+12.697, 254} 52.43+17.004, 55
h7(1.98+1.3974), Ui HEMHAE AL FRAL 44631143978 £oE SAFLE v%& Z}o]
t}’(2.23£1.53%) o7 S} Ykt Table 4]. S TH(p<0.001).
Fad TAA A AT S0 mhE WA vl
3.5 miAxtel XZH EMo w2 WARM g o Oig AV RS HasS w, AR il o
OftE XA, QIAE, Ap|ESZ W 4 ¥ AIESH HFUE A 80.07:10.634, At
& H|@m 7759+9.82%, <A} 75.20+17.07H, SwT2AF
74.29+11.157, WALAAL 69.00+07% -0 FAX O
e ARG A SAdel we WA ol : P S
3] o
o] sk A4S HTENS 0, WA ol gjak x4 ol @ A7k §lItHp>.616)[Table 5.
HAg7F UAVAAL 1244.247, 2JA} 9.9+2524, 7Fs AL
CHAFKIO| XIZL EM [[F= HIAIA H}
8.8+2.16%), Z7A} 7.14+2.80%, SFTFA} 7.13£4.19 3.5 Higxtel H2d S0 mE LA
A 2o BAMOR f98 2ol2 HIrH(p<.001). ot X4, ?_' ME, X71&5Z H Y
Fad SAR A Agd B0 whE AR whol &£ Hjuw
of h A4S VTG wl, AP olell @ A4 & BARNA AT SAo) whE wAp wol
A4k WARIAL 90.00£0.00%, 1A} 83.6+11.04%, 1 o the A4S WS W, AR wolol] o3t A
SA} 82.78+11.587, ZFA} 83.2449.35%, > TFA} 47t WAL 1244247, A} 99425274, S A}
77.00£17.32% £oF TAXOR fFofdt A7k §IS 8.8+2.16%, Al 7.1442.80%, &5 TAF 7.13+4.19

349



AAFeL| £0}8l e

=E2X A18d A5, 2017

Table 5. Difference of Knowledge, Perception, Self-efficacy, Performance on

according to the general characteristics

(N =166)
characteristics
emergency E P
Doctor Nurse Asist Nurse Radiator medical
technician
Knowledge 9.90+2.52 8.80+2.16 7.14+2.80 12.00+4.24 7.13+4.19 4.68 <001
Perception 83.60+11.04 82.78+11.58 83.24+9.35 90.00+0.00 77.00£17.32 71 .59
Self-efficacy 75.20+17.07 77.59+9.82 80.07+10.63 69.00+0 74.29+11.15 67 .616
Performance 68.90+14.09 52.97+12.69 52.43+17.00 82.00+9.90 44.63+14.39 6.46 <.001"

* Statistically significant differences by the pearson correlation coefficient at a=0.01*

4 #oR FAHOR fold Aol2
A3 EAo) whE WAL ol

off ek A& Hlastgle , AR ool tih 214

47} WAL 90.00+0.00%

3} 82.78+11.58%

tH(p>.59).

%1 tHp<.001).

, 9JA} 83.6+£11.044, 7t
Z AL 83.24+9.35%]
77.00+17.324 *gg FAHCRE g ol7t I

ST

e ZAROA At EAo|| w2 HPALA Hhal

S8 R7E WAAL 82,0049.907%

., $JA} 68.90+14.09

A, YT A} 52.97+12.694, ZF-AF 52.43+17.004, $F
T-ZA} 44.63+14.39% o7 EAHOR §937 Aol
£ 129 ti(p<0.001).

FEE SARIA Aad
o tigk A7 & s 3hs Hlal
g A Eea A

77.59+9.824,
74.29+11.15%,

oA}

39S o,
47} %FA} 80.07+10.63%, 7t
75.20217.07%,
HIAFAAL 69.00207 =07 EA

Iy
|
fu

2 A, AR

oZ %ot:,—l,
[

frel sk Alo]7h gl th(p>.616)[Table 5].
3.6 HIARM HlojEHE XA, Q1A
U EEZHo| M
ATolA FEd FAR A71E57
of gk A4, ejreste] HHEAS A
of gk A2 A2|(r=0.268)7} FAA
F AHAAE B, AP Y FR s

1

N o
7 } %ET%

Table 6. Correlation of variables on the use of radiation (n=166)
Variables Knowledge | Perception | Self-efficacy | Performance
3 r( ) x
Knowledge 1 .268(<.001) .257(.001)
Perception .268(<.001)™ 1 1316(<.001)”
Self-efficacy .316(<.001)” 1
Performance .257(.001)" 1
*Statistically significant differences by the pearson correlation coefficient at a=0.01**
Table 7. Factors on the performance of radiation protection (n=166)
Variables B SE Ve t p VIF
(constant) 60.752 10.267 5.917 <.001™"
Knowledge 2.070 AT78 .344 4.333 <.001™" 1.067
Perception -.303 105 -.242 -2.886 004" 1.184
Self-efficacy -.006 110 -.004 -.050 .960 1.113

Re=.136, Readj=.119, F=7.684(p<.001)

***p<0.01 by multiple regression analysis
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eldth o] Kang[339}F Kang¥ Lee[27]5-9) Aaidl  AxE3} nlaste] obdad 2!3 H z 01 GEﬁPE‘rL
Tl A AR ol f9lel gigk Q1A ke vlE] ) AFATehs YRHA &
w7t vrol B AFAel ARtk Ee APATE FFE vHE 8Q0ewE X

oA WEAF ] WEFE AN Wol st Tk Zlo® Yepyth o] o my|3 FeEd wAM] s W
thar AlA sk QQUH31,19]. oleld Axtz ujFoll u o3¢ ol thik Han et al. [20]9] A ollA WA
FEA FARR] AR Wolol] tgk YRS Eoly] S AR Wodgle] JEs mH & gQlom WabAl
AaME $AHoR YA =ES Bk 4= gl gl A ole, A7, WolHE, A aEE SO
S 15 AT Ago] digh RS 9 /I EAES JeEhgen] TRYAA A A Foiselel o
A 3 e GO WA WoldE SXATIE WS X S HHE 890 WARIAE) WolskA, 971l W
ZEZo] fdFolok g, Pl BEe = = d oHE TOoR Yedt: drdves BRHos o
AR wE T2 AT #AHE vEd dart stk
A ool A7g EUIE B o 5 FARIe] WA
T TAAEY Al S0 wE AR wFel]  Woldd FIEE X9 fofdt AR E nelon,
uigh abA o] el A2, A E, A EE 9 AL A Fwe] dEo] 9le-S FRIF 4+ lSlth
P vwsd s , A2, A4, FPEE BF WA} B A9 vigo g &4 FAREY WA =F
MAL AL, ThEAY RN SETERAN & A o oigh WAk Wi RS Folv] 9% FAA
=) Kim[16]e] A7Avel Fadke dxstdod, 1 A4 7NkE F vheket W] WA v #a a
Kim[16]9] A74% 7tsAbe] Q1A & 1972402 /b & 2l /g 9 AA 9 o] dasih
iOLQUr 04%011*1% IAPAA) 71 e o

Hom %A?‘a ‘}017} ATk = ?’a A7 e 2

AL REEAL QAL HETRAL AL RO R Egte B AT GRS IA Y A mEHE 5%
w o A2, 94, FYEst Ay aeR 2 Bl A DTAFES dFem Ayl Fold e 3 F
R T AEe 2l =t 16678< tidom WA %011&%1 A, 1AL, A

5 R =
Argre] el A etel gk AXAH = Y A7EhE Het 2
AR o gl gk Q1A Bl aiee} folgh gt B, 2 Arrdidtel AR el elel tk <14
AAE Bgon, WA Wolo] tigk A wE ArjE =l s FREE S e
TSt felst ARdAE Byt olE Kangst A, B A7 T Aad 54 be 35S
Lee[27]9] ATelA &4 2raAke] WabdA 4] ol HIALEAESlE 2

Ao} FHwe) fod ARAE ATk AR A o A R AETHEE

g Avtoltt. Han[30]¢] Aol A AR ] of AR, 57 FAREE] AR ool digh A 4js)
oieh A4, BlE 2 g9ie A ast 2 wgzk fejg AR Tofdelel gk AME B e, A a1
ARBAZL dke A F B QTelde A ] o AREAE 2R A, pEd SARRE A
Ftol frold ABBAS HolA gherhe Mol B B R A EE whou £PETF S 0w
EHow AAstA @okon], EE Jeungdt Lim[34]e]  UEREC, AR wofel it X4 o] AR
Aol A TS A3 BmolA el A ol dI A=} FYRE wdvka T 5 Ytk
7b Qe ATAdes REHoR dxeHA] egith aug 25 AR ol alg F3kE Fal
A ES AT} g AN e] #Al i Park et al.[22]9]  AM ool HE A4S FAAA WA ol 99
AN A7 B o] e A AR e Ay TARS ST Ao] AR sk e] A9l R
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