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Factors Affecting Radiation Protective Behaviors in Perioperative Nurses Applying the Theory of
Planned Behavior: Path Analysis
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Purpose: The aim of this study was to identify the factors explaining protective behaviors against radiation exposure in perioperative nurs-
es based on the theory of planned behavior. Methods: This was a cross-sectional study. A total of 229 perioperative nurses participated
between October 3 and October 20, 2021. Data were analyzed using SPSS/WIN 23.0 and AMOS 23.0 software. The three exogenous vari-
ables (attitude toward radiation protective behaviors, subjective norm, and perceived behavioral control) and two endogenous variables
(radiation protective intention and radiation protective behaviors) were surveyed. Results: The hypothetical model fit the data [ledf =118,
SRMR = .02, TLI = 98, CFl = .99, RMSEA = .03). Radiation protective intention (8 = .24, p = .001) and attitude toward radiation protective
behaviors (8 =.32, p = .002) had direct effects on radiation protective behaviors. Subjective norm (B = 43, p = .002) and perceived behav-
ior control (8 = .24, p = .003) had direct effects on radiation protective intention, which explained 38.0% of the variance. Subjective norm
(B =.10, p = .001) and perceived behavior control (8 = .06, p = .002) had indirect effects via radiation protective intention on radiation
protective behaviors, Attitude toward radiation protective behaviors, subjective norm, and perceived behavioral control were the significant
factors explaining 49.0% of the variance in radiation protective behaviors. Conclusion: This study shows that the theory of planned behav-
jor can be used to effectively predict radiation protective behaviors in perioperative nurses. Radiation safety guidelines or education pro-
grams to enhance perioperative nurses’ protective behaviors should focus on radiation protective intention, attitude toward radiation pro-
tective behaviors, subjective norm, and perceived behavioral control.
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Figure 1. Hypothetical model.
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Table 1. General Characteristics and Differences of Radiation Protective Behaviors according to General Characteristics in Participants (N = 229)

Radiation protective behavior

Characteristics Categories n (%) M + SD (range) p-value
M + SD torF  (scheffé
test)
Sociodemographic characteristics
Gender Man 26 (11.4) 3.75+0.66 -0.49 625
Woman 203 (88.6) 3.82 £0.69
Age (yr) 24~30 87 (38.0) 33.0 + 6.6 (24~54) 3.78 £0.70 0.39 .676
30~40 99 (43.2) 3.81 £ 0.65
> 40 43 (18.8) 3.89+0.73
Marital statue Single 147 (64.2) 3.77+067 -137 a7
Married 82 (35.8) 3.90 £ 0.70
Education level College 29 (12.6) 3.85+0.56 0.10 .906
University 168 (73.4) 3.80 £ 0.70
> Master 32 (14.0) 3.84+0.68
Job-related characteristics
Position Staff 167 (72.9) 3.79+0.68 -0.71 478
Charge 62 (27.1) 3.87 £0.69
Clinical experience in operating room (yr) <5 125 (54.6) 6.30 + 6.57 (0.30~32.60) 3.88 + 0.65 1.69 170
5~< 10 51 (22.3) 3.64 £ 0.76
10~< 15 23 (10.0) 3.73£0.72
215 30 (13.1) 3.87 £ 0.61
Working type Non-shift 79 (34.5) 3.99 + 0.56 3.08 .002
Shift 150 (65.5) 3.72+0.72
Radiological job-related characteristics
Duration of radiation exposure (mean h/day) <1 68 (29.7) 1.85+ 1.73 (0.17~8.00)  3.87 £+ 0.58 0.56 .641
Tnv< 2 64 (27.9) 3.85+0.71
2~< 3 40 (17.5) 3.72 £ 0.63
>3 57 (24.9) 3.77 £0.80
Number of radiation protection device 1~22 60 (26.2) 3.37 £ 1.23 (1~5) 3.67 +0.74 4.74 .010
34t 111 (48.5) 3.78 £ 0.67 (c>a)
5¢ 58 (25.3) 4.03 £ 0.60
Number of use of shielding devices 12 42 (18.3) 2.21+0.89 (1~4) 359+0.60 1724 <.001
20 127 (55.5) 3.69 +0.67 (c>a)
> 3¢ 60 (26.2) 4.22 £ 0.60
Personal dosimeter service Yes 114 (49.8) 3.93 £ 0.67 2.62 .009
No 115 (50.2) 3.70 £ 0.68
Experience of radiation education (within 1yr)  Yes 188 (82.1) 392 +0.63 563  <.001
No 41(17.9) 3.30 £ 0.67
Having anxiety of radiation exposure Yes 192 (83.8) 380+0.70 -0.83 410
No 37(16.2) 3.90 £ 0.59
Health impact from radiation exposure Yes 181 (79.0) 378£070 -1.51 132
No 48 (21.0) 3.95 £ 0.61
Transfer intention to another ward Yes 96 (41.9) 381071 -0.14 .892
No 133 (58.1) 3.82 £ 0.67

M = Mean; SD = Standard deviation.
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oVgRe] AR Wholai 9l A Wofeli=(r = .32, p<.00D),
FoA 9 = .29, p<.001), XAZAE FASA(r = .18,
p = 006), AP Bojolx(r = 35, p<.001)¢} frolgh BH &

Attitude
toward L Perceived Radiation
radiation Subjective behavioral protective
Variables M + SD Skewness Kurtosis protective ol Tl ricittar
behaviors
r (o)
Attitude toward radiation protective behaviors ~ 4.46 £0.53 - 1.09 0.99
(range 1~5)
Subjective norm (range - 36~36) 14.81 + 11.21 030 -0.72 .31(<.001)
Perceived behavioral control (range 1~6) 3.92 +£0.56 0.20 045 .19 (.004) .28 (< .001)
Radiation protective intention (range - 3~3) 196 +1.09 -1.23 157 .31(<.001) .49(<.001) .36 (<.001)
Radiation protective behaviors (range 1~5) 381+068 -0.15 -053 .32(<.001) .29(<.001) .18 (.006) .35 (< .001)

M = Mean; SD = Standard deviation.

Table 3. Total, Direct, and Indirect Effect of the Hypothetical Model

W =229)

Endogenous
variable

Exogenous

variable

Hypothetical model

Direct effect

Indirect effect

Total effect

SE

CR p-value

B (o)

95% ClI

B (b)

95% ClI

SMC
B o) 95% Cl

Radiation
protective
intention

Radiation
protective
behaviors

«—

o

Attitude
toward
radiation
protective
behaviors

Subjective
norm

Perceived
behavioral
control

Radiation
protective
intention

Attitude
toward
radiation
protective
behaviors

Subjective
norm

Perceived
behavioral
control

A3

42

.23

.25

.32

- .01

.06

.07

.06

.07

.07

.07

2.02

6.22

3.60

3.60

4.88

.043

<.001

<.001

<.001

<.001

.853

.13 (.089)

43 (.002)

.24(.003)

.24 (.001)

.32 (.002)

- .01 (.863)

-.02~.28

.26~.58

.07~.42

.10~.36

.18~.44

-.14~.12

.03 (.052)

.10 (.001)

.06 (.002)

.00~.08

.04~.19

.02~.12

13 (.089) -.02~.28 .38

43 (.002) .26~.58

.24 (.003) .07~.42

.24 (.001) .10~.36 .49

.35 (.002) 21~.46

.10 (.001) .04~.19

.05(.493) -.08~.18

B = Estimates; B = Standardized estimates; Cl = Bias-corrected confidence interval; CR = Critical ratio; SE = Standard error; SMC = Squared
multiple correlation.
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P = 43, p=.002 Radiation = .24, p=.001 Radiation
Sugf)ercr’rt]'ve P P » protective P P » protective
intention __--™ behaviors
oo B

Perceived

behavior — Significant path
---+ Nonsignificant path

Figure 2. Path diagram of the hypothetical model.
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2)7H4H 2y A

£ ATl 7HEA YoM AAE AR fad AR 2,
T Vi B2 2F FAFCE {osHA YetH(Table 3,
Figure 2). ¥4 A3} F#8 8@ = 43, p = 002, 95%
CI = 26~.58)7 A|ZE FBAPB = .24, p = 003, 95%
Cl = 07~42)% BA golozd] BAROZ Folgt 2l ey
& Bglon, WAL Wojolzof tfgh o]F A 380%%Uch
WA Wrojo] ol tigh WA Woleze] Agante feolst
R EUTHPB = .13, p = 089, 95% CI = — 02~.28). HAFA 1ol
= (B = 24, p= 001, 95% CI = 10~.36)2} YA Wole=
(B = .32, p= 002, 95% CI = .18~44)E S ojggelo] &
ARz fost 2P aTtE HYlon, e TSR] WA
WolPR1E 490% Aot AR ebgth WAk wofsyd]
of gt x1Ztd FABA Y AFETE= FoHR] Fdtt
(3=-0L p =863, 95% CI = —.14~12).

HEAEHYS o]gste] 7HdE »Ygol 1harte] foid
2794 3 Az} FE HE = .10p = 001, 95% CI = 04~.19)
3+ X1ZF FYSA = 06, p = 002, 95% CI = 02~.12)7} &
AP Bolol g w72 sho] AR Whojsi9lel 2P E Akt )l
£ Ao 2 Yepgth(Table 3).
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