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ABSTRACT

Objectives: To establish foundations for reinforcing radiation safety management in dental
facilities. Methods: This study investigated the status of radiation safety management among
radiation workers in dental facilities nationwide for a period of six months from July to
December in 2018 and analyzed the factors that affect their compliance with radiation safety
measures. Results: Compliance with safety measures was higher in the Honam region (p<0.01)
and Yeongnam region (p<0.01), in university hospitals and general hospitals (p<0.05), along with
an increasing perception of the importance of safety management (p<0.001). Conclusions: It
is important to strengthen education about radiation safety management, develop a radiation
safety guideline that could be reasonably applied to dental institutions, and implement relevant
regulations or legal grounds to promote compliance with these measures.
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Table 1. Socio-demographic characteristic of subjects

Characteristics Division N %
Gender Male 17 6.1
Female 263 93.9
Age <25 yrs 62 221
2534 yrs 115 41.1
3544 yrs 80 28.6
>45yrs 23 8.2
Region Central region 107 38.2
Honam 71 25.3
Yeongnam 102 36.4
Medical institutions University hospital & general hospital 25 89
Dental hospital 22 7.9
Dental clinic 233 83.2
Medical occupations Dentist 1 39
Radiological technologist 11 39
Dental hygienist 252 90.1
Etc. 6 2.1
Career 1-5yrs 106 379
6-10 yrs 73 26.1
11-15yrs 37 13.2
=16yrs 64 22.9
Total 280 100.0
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Table 2. Radiation safety management status by medical institutions

st 7)o w24
AJ7jolglo] 738% 7 AP (p<0.05), A= A
o] 12 Il cel]cig 2 £g191E BRI 45006712 L A e
EAH 2T Golet zjol2
B9k thehEel R UL TH0l7) 80,0062 7H Rk,

Ho440] ¢

A4l Fol ALY 7}
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2| o2 SR 7H41.2%= 7}

At oh32 2T Table 3>.
S =75 Aof| thaliAt=of

o 2797]0] %

University hospital ~ Dental

Dental

ramsisisiics Dvision ¢ General hospital hospital  clinic ozl X p

Periodic inspection and repair and calibration Yes 22(88.0) 21(95.5) 219(93.6) 262(93.6) 1.437 0.504
No 3(12.0) 1(4.5) 15(6.4) 18(6.4)

Protocol preparation and internal training Yes 19(79.2) 18(81.8)  120(51.5) 157(56.1) 12.935 0.002
No 6(24.0) 4(18.2) 113(48.3) 123(43.9)

Re-recording recording unit Yes 8(32.0) 10(45.5)  44(18.8)  62(22.1) 10.192 0.006
No 17(68.0) 12(54.5) 189(81.2) 218(77.9)

Radiographic image quality evaluation table ~ Yes 6(24.0) 7(31.8)  41(17.5) 54(189) 2741 0.254
No 19(76.0) 15(68.2) 192(82.4) 226(80.7)

Meeting for re-recording cause analysis Yes 7(28.0) 1045.5  53(22.6)  70(25.0) 5.634 0.060
No 18(72.0) 12(54.5) 180(77.3) 210(75.0)

Cone beam CT recording log Yes 16(64.0) 15(68.2)  71(30.5) 102(36.4) 20.437 <0.001
No 9(36.0) 7(31.8) 162(69.5) 178(63.6)

Acknowledgment of diagnostic reference level Yes 11(44.0) 9(40.9)  47(20.1) 67(23.9) 9.611 0.008
No 14(56.0) 13(59.1) 186(79.8) 213(76.1)

Post diagnostic reference level in the room Yes 11(44.0) 11(50.00  69(29.5) 91(32.5) 4.971 0.083
No 14(56.0) 11(50.0) 164(70.5) 189(67.5)

Explanation of radiation risk Always 2(8.0) 522.7)  37(159)  44(157) 9.411 0.138
Often 12(48.0) 8(36.4)  55(23.6) 75(26.8)
Sometimes 9(36.0) 7(31.8) 98(42.1) 114(40.7)
Do not 2(8.0) 209.1) 43(18.5) 47(16.8)

Consent for parental support Yes 3(12.0) 9(40.9) 39(16.7) 51(18.2) 7.335 0.028

(During cone beam CT scanning)
No 22(88.0) 13(59.1) 194(83.3) 229(81.8)

Wearing protective equipment Always 15(60.0) 6(27.3)  29(12.4)  50(17.9) 31.868 <0.001
Often 2(8.0) 14.5)  39(16.7)  42(15.0)
Sometimes 5(20.0) 12(54.5)  94(40.3) 111(39.6)
Do not 3(12.0) 3(13.6) 71(30.5) 77(27.5)

Instructions for protecting women of Yes 13(52.0) 16(72.7)  119(51.1) 148(529) 3.791 0.159

childbearing age
No 12(48.0) 6(27.3) 114(48.9) 132(47.1)

Total 24(100.0) 23(100.0) 233(100.0) 280(100.0)

"by i test or Fisher’s exact test
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Z'0] 76.0%= 7P WXL, 2|7y et X|otel el 7IEF7} 22} 40.9%2 34.7% 2 7V B /\}'E]'(p<0.001).
e} mjZof| tigh HA7)E QAo disk e B FRkR o] o7t s42%E 7FY B, x|2kejlo]
163%= 71 2|9} 00 (p<0.001), 'FAMT =)=k aiﬂi ﬂ% T Fo= rﬂﬂt‘é% 3 Zehd
o] cll7} 70.8%2 7P B, x|xkel o] 7.7%E 7Hg AL O H(p<0.001), A S 2 &= fofgt 2jolE B
et
4. AFAR|SHE B0 HE Qi Z2 %

QITARS]EFA EAJol| wh2 QFithe] R w5 Al E A1 <Table 4>9} 70| et 54 7o 4.32+0.68
o= Uehtor, QIFAIE]eH E/dol wlet EA14 0 & foldh Xtol & Kol 2= Uit

AL o] Wt 4.43+0.669.0.2 04419] 4.3140.687 HTt &k, A3 35444071 Ht 4.41+0.66
Mo 7 =11 254 nlgto] W 42740614 02 7P WUgkom x]9de ofdio] Wt 444--0.744.2
2 7P &1, SHH0] Wt 42410638 0.2 71 okt o g7k tish e E 5 0] 4501048
o g 7Pl x| lo] Wt 4.2810.84% 0 = 7P 2ot om, o] S A F- 2 {AIAR L8t 4.5510.63
o2 7PN, 7|Eh g 387H0.7224 0 2 7P gkom, 2 2 11-150] B 4491065402 7}
&4, 6-10410] Bt 42510787 02 71 Woktt.
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QUFAREISH B0 w2 Qhie] AU EE AT A}, <Table 5>9k 2] 5 Rl 317408932

2 LFERSITh
/g2 do] Bt 63.12£11.898 0 2 0j42] 532441356 It =3t H, SAZ 0 2 foldt xlo| 5

L0 r[o
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Table 3. Radiation safety management status by medical institutions
University hospital &  Dental Dental

ekt Dyl General hospital hospital clinic ozl X p
Wearing and measuring personal ~ Yes 23(95.8) 18(81.8)  172(73.8) 213(76.1) 6.498 0.038
exposure dosimeters of workers No 2(4.2) 4(18.2) 61(26.2)  67(23.9)
Risks due to medical radiation Very uneasy 1(4.0) 1(4.5) 28(12.00  30(10.7) 25.266 <0.001
exposure Uneasy 12(48.0) 7(31.8) 153(65.7) 172(61.4)

Not uneasy 8(32.0) 9(40.9) 44(18.9)  61(21.8)

Not very uneasy 4(16.0) 5(22.7) 8(3.4) 17(6.1)
Wear position of the exposure Neck area 1(4.0) 0(0.0) 3(1.3) 4(1.4) 19.624  0.002
dosimeter Chest area 20(80.0) 9(40.9)  90(38.6) 119(42.5)

Waist area 4(16.0) 9(40.9) 96(41.2)  109(38.9)

Etc. 0(0.0) 4(18.2) 44(18.9)  48(17.1)
Wear position of exposure meter Inside the apron 3(12.0) 5(22.7) 73(31.3)  81(28.9) 23.825 <0.001
when wearing protective apron Outside the apron 19(76.0) 8(364)  79(339) 106(37.9)

Etc. 3(12.00 9(40.9) 81(34.7)  93(33.2)
Acknowledgment of legal standards ~ Yes 13(52.0) 8(36.4) 38(16.3)  59(21.1) 18.214 <0.001
for overexposure No 12(48.0) 14(63.6) 195(83.7)  221(78.9)
Operate educational program for ~ Yes 17(68.0) 7(31.8) 18(7.7)  42(15.0) 67.699 <0.001
radiation exposure management No 8(32.0) 15(68.2) 215(92.3)  238(85.0)
Total 24(100.0) 23(100.0)  233(100.0) 280(100.0)

"by ¥ test or Fisher’s exact test
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HAT(p<0.01), 13- 454 oo Bt 3.74+0.854.0 2 7 =9k 254 m|rto] W 2.83+0.714 02
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Tt 2jol5 HiH. o8 AE2 WAMIAPE Hit 3841070522 7} A = XMS’—]*H/\P'} Y
312+080% 02 7P Wgton, B4 0 2§23t xfo| 5 HATHp<0.001). =3 ARF2A] A}, ®AIA
+ XA B 7 |Btek xtol 5 H Tt =2 161 ool Bt 3.62i0.78@_i 7}7@}%—51, 1-5\0]
28510797 02 7 Hokom, A o2 {olgt 2lol5 HItHp<0.001). BEoF ARSRA] At 154,
610, 1015182 161 o)/t xtol & H it
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Q] Aol P2 nlxl= Q1S dohiy] Slo thEslHEA S AAISIAL, BAME RS &
5l 71 23t med S 2} 813{tkTable 6>.

QRiHe] AHEE TLHUSE 1L, QIFAISIEA E/olx] BAK & fofdt 2lolE Kol /g, A
A, 2|27, 2|2 AE, AL S 7S S &, S =S SYWSRE Foelh A3 sl
AR 0 2 Fol5 O H(F=15416, p<0.001), Fg 2] A48 R*Gk2 0.285, adj. R 0.266 0.2 LFERSIT.

o] MHH SR4 F ] S (p<0.001), A1 (E'gH, p<0.01), FH (16 °), p<0.001), A (H

Table 4. Safety management importance according to socio-demographic characteristics

Characteristics Division N  Mean+SD t(F) P
Gender Male 17 443%0.66 0.680 0.497
Female 263 4.31£0.68
Age <25 yrs 62 4271061 0.670 0.571
2534 yrs 115 4.291+0.67
3544 yrs 80 4.4110.66
=45 yrs 23 4.30%0.95
Region Central region 107 424+0.63 2781 0.064
Honam 71 4.2710.63
Yeongnam 102 4.44%+0.74
Medical institutions ~ University hospital & general hospital 25 459+048 2105 0.124
Dental hospital 22 4.28+0.84
Dental clinic 233 4.30%0.68
Medical occupations Dentist 11 4.39£0.68 1.613 0.187
Radiological technologist 11 4.55£0.63
Dental hygienist 252 4.32£0.68
Etc. 6 3.87+0.72
Career 1-5yrs 106 4.28+0.59 1.253 0.291
6-10 yrs 73 4.25%+0.78
11-15yrs 37 4.4910.65
=16 yrs 64 4.361+0.70
Total 280 4.32£0.68

"by the t-test for two groups or one-way ANOVA
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Table 5. Safety management practice according to socio-demographic characteristics

Characteristics

*

Division N Mean=+SD t(F) p
Gender Male 17 3.75+0.71 2931 0.003
Female 263 3.13£0.80
Age <25yrs 62 2.83+0.71° 12.764 <0.001
2534 yrs 115 3.05+£0.76"
35-44 yrs 80 3.4340.76™
=45 yrs 23 3.74£0.85°
Region Central region 107 2.89£0.80° 11.104 <0.001
Honam 71 3.350.80"
Yeongnam 102 3.3340.73"
Medical institutions University hospital & general hospital 25 3.724+0.63" 8.459 <0.001
Dental hospital 22 3.42+0.80™
Dental clinic 233 3.08+0.79°
Medical occupations Dentist 11 3.5540.70° 3919 0.009
Radiological technologist 11 3.84+0.70°
Dental hygienist 252 3.12+0.80
Etc. 6 3.27£0.89
Career 1-5yrs 106 2.85£0.79° 14.286 <0.001
6-10 yrs 73 3.19+0.61°
11-15yrs 37 3.23£0.83"
>16 yrs 64 3.62+0.78"
Total 280 3.17£0.80
"by the t-test for two groups or one-way ANOVA (post-test Scheffe) for three or more groups
Table 6. Factors affecting practice of radiation safety management
B SE B t p* VIF
(Constant) 30.445 5.077 5.997 <0.001
Region(Honam vs Central) 7.205 1.854 0.223 3.886 <0.001 1.250
Region(Yeongnam vs Central) 6.080 1.695 0.215 3.588 <0.001 1.355
Medical institutions(University hospital vs Dental clinic) ~ 8.089 2.638 0.163 3.066 0.002 1.071
Medical institutions(Dental hospital vs Dental clinic) 5.559 2.566 0.112 2.167 0.031 1.013
Medical occupation(Dental hygienist vs Etc.) 6.242 2.440 -0.140 -2.558 0.011 1.129
Career(=16 yrs vs 1-5 yrs) 7.122 1.752 0.219 4.065 <0.001 1.104
Safety management importance 0.304 0.062 0.257 4.900 <0.001 1.038

R’=0.285, adj.R*=0.266, F=15.416, p<0.001, DW=1.916

"excluded variables: gender, age, career(6-10 yrs, 11-15 yrs), medical occupation(dentist, radiological technologist)

"by multiple regression analysis
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