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Knowledge of Radiation Protection and the Recognition and Performance
of Radiation Protection Behavior among Perioperative Nurses
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Purpose: The purpose of this descriptive study was to investigate the knowledge of radiation protection and the recognition
and performance of radiation protection behaviors among perioperative nurses. This study was intended to yield basic data
for the development of nursing interventions aimed at improving the nurses’ radiation protection behaviors. Methods: One
hundred and thirty-seven nurses working in the operating room participated in a survey from September 1 to 30, 2011. The
data was analyzed using t-test, ANOVA, and Pearson’s correlation with the SPSS/WIN 19.0 program. Results: The average
score of radiation protection knowledge was 7.57+3.45 out of 16. The average score for the recognition and performance
of radiation protection behaviors was 4.32+0.23. The knowledge of radiation protection was significantly correlated with
the recognition and performance of radiation protection behaviors. Conclusion: Expanding the knowledge of radiation pro-
tection could lead to the increase of the recognition and performance of radiation protection behaviors. Therefore, promoting
the performance of radiation protection behaviors by improving perioperative nurses’ knowledge of radiation protection
through reinforcing radiation-related education hereafter could be an important part of nursing.
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Table 1. General Characteristics and Job-related Characteristics (N=191)
Characteristics Categories n (%) M=SD
Gender Male 11 (5.8)

Female 180 (94.2)
Age (year) <25 25(13.1) 31.12+5.98
25~34 121 (63.4)
35~44 39 (20.4)
>45 6 3.1
Marital status Married 71 (37.2)
Unmarried 120 (62.8)
Clinical experience (year) <1 16 (8.4) 85.79£70.38
1~4 67 (35.1) (months)
5~9 62 (32.5)
>10 46 (24.1)
Educational level Diploma degree 143 (74.9)
Bachelor 42 (22.0)
Master 6 3.1
Position Staff nurse 147 (77.0)
> Charge nurse 44 (23.0)
Hospital type University 27 (14.1)
General 126 (66.0)
Orthopedics 38 (19.9)
Duration of work (hours/day) 8 70 (36.6) 8.85+0.81
9 82 (42.9)
10 39 (20.4)
Duration of radiation exposure <1 27 (14.1) 109.63+63.94
(hours/day) 1~<2 63 (33.0) (minutes)
2~<3 49 (25.7)
>3 52 (27.2)
Anxiety about radiation hazard Yes 187 (97.9)
No 421
Health effect by radiation exposure Yes 155 (81.2)
No 36 (18.8)
Consideration of move of department Yes 95 (49.7)
because of radiation exposure No 96 (50.3)
Experience of education for the Yes 36 (18.8)
radiation protection No 155 (81.2)
Frequency of education for the radiation Once per year 31 (86.1)
protection (n=36) Twice per year 5(13.9)
Effect of education for the radiation Yes 34 (94 .4)
protection (benefit) No 2(5.6)
Keeping of the protocol for the radiation Yes 17 (8.9)
protection No 174 (91.1)
Types of exposed radiation " C-arm 189 (99.0)
Portable X-ray 100 (52.4)
Angiography 11 (5.8)
CT 63.1)
Types of radiation protection facilities Lead apron 191 (100.0)
and equipment Lead glove 32 (16.8)
Lead thyroid shield 181 (94.8)
Lead eyeglasses 32 (16.8)
Lead screen 78 (40.8)
Lead wall 70 (36.6)
Provision of radiation protection Good 33 (17.3)
facilities and equipment Bad 133 (69.6)
Very bad 25(13.1)

T Multiple response.
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Table 2. Knowledge on Radiation Protection by Subjects (N=191)
Questions Correct answer (%) M=£SD
To reduce external exposure to radiation, the time exposed to radiation should be 172 (90.1) 7.57£3.45

minimized as much as possible
Radiation exposure above the permitted limit is associated with fetal malformation 168 (88.0)
The distance from an equipment generating radiation is related to safety during radiation 162 (84.8)
exposure
Radiation exposure above the permitted limit damages DNA of human body 138 (72.3)
Radiation (scattered ray) shattered when patient's body is exposed to X-ray, doesn't affect 111 (58.1)
human body, since it is secondarily generated
It is possible to shield the body from X-ray using lead 105 (55.0)
Which part is most sensitive to radiation exposure? 100 (52.4)
There are X-ray, & -ray, beta-ray and gamma-ray in kinds of radiation 87 (45.5)
External exposure means that radiation sources touch the outside of human body, and it is 83 (43.5)
exposed to radiation
Internal exposure means that radioactive substances (gas, liquid, particle, etc.) come into 81 (42.4)
the body, and it is exposed to radiation generated from radioactive substances
Radiation exposure is divided into "internal exposure" and "external exposure" 73 (38.2)
a -ray, beta-ray and gamma-ray have the same shield methods 59 (30.9)
What kinds of radiation do cause problems during external exposure? 43 (22.5)
It is possible to shield the body from X-ray using concrete 35 (18.3)
How thick is lead for a shield from radiation? 18 (9.4)
What is the prescribed occupational exposure dose (legal allowance)? 11 (5.8)
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o} (4. 0673), ‘ML MAAXE ARESEAL Q= Hhof] ZA] &
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Table 3. Recognition and Performance on Radiation Protective Behavior (N=191)

Recognition Performance
Categories
M=*SD  Ranking M=*SD Ranking

Radiation dosimeter should be worn 4.02+1.04 17 1.39+0.84 17
Occupational exposure to radiation should be minimized 4.391+0.88 7 3.07%£1.13 6
Lead shielding should be used at enterances to ORs and procedure rooms 415+1.04 15 273%+1.12 9

where radiological equipment is in use
During fluoroscopic procedures, personnel should keep away from the 4.42+0.82 6 331£1.09 3

fluoroscopic unit whenever possible
Personnel should limit the amount of time spent in exposure to radiation 4391091 7 2.35+0.86 11
Shielding devices should be handled carefully, visually examined before 423%+1.02 14 2.48+1.07 10

use, and x-rayed at least annually to detect and prevent damage that
could diminish their effectiveness

Personnel with known or suspected pregnancy should declare this 4.75%0.69 1 4.35+0.97 1
condition. And pregnant workers should be careful when exposed to
radiation
Personnel should have a medical examination associated with radiation 4.26%1.09 12 2.12+1.34 13
Personnel should receive education and training to include radiation safety ~ 4.26%£1.05 12 1.40+0.89 15
For the use of Portable Medical Radiation Generator, the Portable X-ray 4312093 11 1.40+0.89 15
Partition for Medical Treatment (Mobile Protector) should be equipped in
places
The operating room should be equipped with facilities for radiation 4.55+0.79 3 229+1.43 12
shielding
Restricting access to operating rooms during fluoroscopic procedure except  4.43+0.87 5 3.25%£1.20 4

for the staff with shielding device

Use of a thyroid shield 4.54+0.76 4 3.16+1.25 5
Use of lead eyeglasses with side shields 373%£1.26 18 1.20+0.63 18
Use of lead apron 4561078 2 379+1.13 2
The radiation safety officer should manage the radiation exposure and 4.34+0.88 9 276+1.14 8
protection
Policies and procedures should be developed collaboratively (perioperative  4.06%1.10 16 2.09+1.17 14
personnel, radiation safety officer, director of the radiology department)
Warning signs should be posted to alert personnel to potential hazards at 4.34%0.99 9 293+1.27 7
entrances to ORs where radiological equipment is in use
Total 4.32+0.23 2.58£0.85
4. XL S0l M2 WA Loj4{0] Chet w2 X{O] AR wrolgg ol thgt Y=ol frol gt 2kolE 2l WAL
A AREge ngw_ sifo ol mogﬂ PR

SR ol 1ol i Aol folg Aol Hel Ayt o]
e SRl fHolddl, Ao AEEA ek A EoE s 9ol e A e 3
1£0

=N

(2.81£0.76) 9l ZF3hH= 73 APF dishE A(2.50+0.48) 7} @t g2 2.77£0.58)7F I3RS wreEvhal e divdAk
ZFEHA(2.53+0.54) ol ZF3H= TEs Aol vlste] = =7} (2.54%0.59) B} =7} FrolshA =] Vel th=-2.18
SroJBHAl E=QkeH(F=5 .43, p=.021). p=.031), AR 8- 1k 733 0] 9l tAkH(2.99+0.62)
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Table 4. Performance on Radiation Protective Behavior Use by General and Job-related Characteristics (N=191)
Performance
Characteristics Categories tor F (p)
M=SD
Gender Male 2.56%0.71 -0.14 (.885)
Female 2.58+0.58
Age (year) <25 2.60£0.44 1.35 (.247)
25~34 2.53+0.60
35~44 2.71%£0.57
>45 271%£1.04
Marital status Married 2.56%0.65 -0.44 (.664)
Unmarried 259%0.55
Clinical experience (year) <1 2.55%0.49 0.06 (.813)
1~4 2.64%0.57
5~9 2.51%0.59
>10 2.60%0.65
Educational level Diploma degree 2561059 1.50 (.222)
Bachelor 2.60£0.58
Master 2.94%0.60
Position Staff nurse 2.54+0.57 -1.69 (.092)
> Charge nurse 2.71%0.64
Hospital type University 2.50°+0.48 5.43 (.021)
General 2.53°+0.54
Orthopedics 2.81"%0.76
Duration of work (hours/day) 8 2.59%0.63 0.38 (.538)
9 2.60%0.58
10 251055
Duration of radiation exposure <1 2.83%0.56 3.50 (.063)
(hours/day) 1~<2 2.59+0.58
2~<3 2.46%0.61
>3 2,55+0.58
Anxiety about radiation hazard Yes 2.58+0.59 0.42 (.677)
No 2.46%0.67
Health effect by radiation exposure Yes 2.54%+0.59 -2.18 (.031)
No 2.77%0.58
Consideration of move of department Yes 2.54+0.64 -0.91 (.365)
because of radiation exposure No 2624053
Experience of education for the radiation Yes 2.9940.62 490 (<.001)
protection No 2.49+0.54
Frequency of education for the radiation Once per year 297+0.65 -0.54 (.590)
protection (n=36) Twice per year 3.13+0.44
Effect of education for the radiation Yes 3.03+0.62 1.49 ((145)
protection (benefit) No 2.36%0.35
Keeping of the protocol about radiation Yes 2.92+0.46 2,56 (.011)
protection No 2.55%+0.59

a>b: Duncan's multiple range test.
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Table 5. Correlation between Recognition and Performance
Level on the Knowledge related to Radiation Protection

(N=191)
Knowledge  Recognition  Performance
Variables
r(p) r(p) r (p)
Knowledge 1
Recognition 209 (.004) 1
Performance 167 (.021) 121 (.095) 1
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