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ABSTRACT

Objectives: The purpose of this study is to evaluate radiation safety education, knowledge and practice of
dental hygienists in using handheld portable intraoral X-ray equipment and to suggest the need for radiation
safety education in using handheld portable intraoral X-ray equipment. Methods: We surveyed 223 dental
hygienists from July, 2017 to August in the dental clinics of Daejeon, Seoul and Gyeonggi area. Results:
Radiation safety educational experience was higher in a year's career (72.9%), than 3 years experience
(32.5%) (p<0.05). 82.7% of dental clinic workers took university education for radiation safety education
while 55.6% of dental hospital workers took company training (p<0.05). More than 70% of the subjects did
not have experience of radiation safety education about using portable intraoral X-ray. Radiation safety
knowledge was highest in a year’s career (p<0.05). The cumulative dose, radiation sensitivity, and lead
defense knowledge were high in all subjects, but knowledge related to scattering radiation and scattering
radiation sources was low. Practice of portable intraoral X-ray safety was significantly lower than
knowledge. Conclusions: Knowledge of portable intraoral radiography safety is available, but performance
is poor. Even with the small amount of radiation exposure, the risk is perceivable. There is a need to actively
utilize the provided radiation protection products. In order to do this, efforts should be made to improve
knowledge and performance of radiation safety through not only college education but also post-
employment training.
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Cronbach’s @+ 0.5440] 31t}

o5 % FUITAR o] 882 Z[15]9] Aot AF ol oRE P A o 2|1k A ElE A4 FY
A2 9] QPG ARl TRt 7Ho| ERiRI[10]& HIEN O & ZHI e, AAld, 2P e, F 13232
= dstlet. ZF 3ol tiRt 852 < 1P, cofyrb & A=A, F 137
™, A7t =255 ol5d FUHEAK FAA PAMAE o] 4-80] =32 onfRith. A9
Cronbach’s a+=0.676°]{t}. T]F 2|1k o5 FUMHIAMT Eg o] QFHgH ARG TRt 7ol &
2RRI[10]& HIB o & o] &d AR Hho] Zp|A] 5872 74| 2 &8 1 23S ZASHIH:

)

SCLL

10

3.

HI
rE

A% A @=PASW Statistics ver 18.0 (IBM Co., Armonk, NY, USA) =& 138 o] &5o] B
Astoirt. tdate] duta] B9 WA opolar, Juka E/J 1 Zapgabd Bfo] W-8-2 x *-test
stlom, duka B4 Aol 2|4, 48 B4 t-test, one-way ANOVA 2A(AFEHS

b -
Scheffe)= 515.2H, o5 FHHAMA 14, 2|4, 432 Pearson’s 2442 5ttt FAA

AT IAE] TE 12 212 86.1%, ATE A 13.9%0100L, R HLE 11921 31.4%, 2
97F32.7%, 3} 01 35.9%01 940t 7 1ol AR Qbeke] |- A IS Tk 31.4%,
ARSVEAZE A= 4.0%, 7HRITE 2] TLD BIA] 2482 18.4%, "3A

A EG FgAe] 71 17 AR A2 15.7%01900. 1< it o5 THigAH Eg8ia-=59]
ko] 42.6% 2 71 Wk, 202] oV 4.0% AT BIVEL eQ1(4%) T ol (4.5%)
OF AR} 915%2 7 et om, Y522 HEXR 76.7%, AH-EE-2 HAEES]

82.5%=2 =7 ZAF=]QIT<Table 1>.

2, 257|222 FH| 2 0|5 FLHTAN Fo| us B

T3 WA o] WA T 1132} 72.9%, 2194} 53.4%, 3%} oV 32.5% A= LE
U A7t 2 A8 A2 HLor S 02 RoJsl At (p<0.05). Qe w712 4]
el AR 739 et -G of WA Qe S lo] 82.7%, A AR
71| W50l 55.6% 2 SA 02 Fofgt Aol QI SITk(p<0.05). o1E @ AR it

WAL A ufe] Y, AU TR} LE 70%0140] §lE A0 & FANEQIY, W8 oA 914
& Aol ZRAR=95.8%, AP ZRAE=100%.0H, S S| Hhe A2 7], oot
W, {3] A2 AR QITh<Table 2>.
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Table 1. The general characteristics of this subject (N=223)
Characteristics Division N %
Medical institute type Dental clinic 192 86.1

Dental hospital 31 13.9
Career 1 year 70 314
2 years 73 32.7
3 years 80 359
Radiation safety management Yes 70 314
guidelines No 153 68.6
Dental hygienist dedicated to Yes 9 4.0
radiography No 214 96.0
Personal TLD badge Yes 41 18.4
No 182 81.6
Health screenings Yes 35 15.7
No 188 84.3
Number of portable radiation <5 95 42.6
exposure per day 5~10 80 359
10~15 27 12.1
15~20 12 54
=20 9 4.0
User by portable radiation General patient 204 91.5
€xposure Eldery people 9 4.0
Disability 10 45
Purpose of using portable Preservative dental treatment 171 76.7
radiology Oral surgery treatment 21 9.4
Periodontal dental treatment 3.6
Pediatric dental treatment 4 1.8
Other dental treatment 19 8.5
Film type Periapical film 39 17.5
Digital X-ray image sensor 184 82.5
3. 27|12, 2F3EH| GE 0|5 TLHLART Eo{ 2|4

1

0.90, 3132}0.95), YA ZARAL] 518
2k2(13d%}0.84, 21821 0.67), 2 m o

371%2 %—74];512?._

ol LFAF13.68% Z|H

LA 13455 =
A TI(0.95)7F 7H =9eH, A
UJZJE(O 94)7F A AR A

3, 2 33H=12.93, 3R} o[ AR

GoJgt o] 7} °1°4c}<p<o 05). 2 11 —% TR AAdA}
A1 321081, 21321046, 313210.57), £A2] Grol &

HolA=A1(19210.93, 28210.77), B S7E WAM

EH192E0.79, 2192 0.59) 0|4 A1 02 F-2let Zlo] 7} 91t (p<0.05)<Table 3>.
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Table 2. Radiation safety education experience for potable intraoral radiation use according to medical institute type and career

o o Medcal institute type Career
Characteristics Division — - " "
Dental clinic  Dental hospital — p 1 year 2 years 3 years p

Education on Yes 98 51.0 18 58.1  0.298 51 729 39 534 26 325 <0.001
radiation safety
management (N=223) No 94 49.0 13 41.9 19 271 34 466 54 675
Regular education Yes 21 214 5 278 0.374 12 235 9 231 5 192  0.906
(N=116) No 77 786 13 722 39 765 30 769 21 808
Educational College 81 82.7 7 389  0.001 45 882 28 71.8 15 577 0.010
Institution (N=116)  Wworkingplace 15 153 10 556 118 11 282 8 308

Association 2 2.0 1 5.6 0 0 0 3 115
Education of portable Yes 56 29.2 7 22.6  0.300 22 314 23 315 18 225 0.361
radiation safety
management (N=223) No 136 70.8 24 774 48 686 50 685 62 775
Educational College 42 75.0 2 28.6  0.065 17 773 18 783 9 500 0.259
Institution (N=63)  Workingplace 11 19.6 714 27 4 174 389

Association 3 5.4 0 0 0 0.0 1 43 2 111
Perceived need for ~ Yes 184 958 31 100 0.296 69 986 71 973 75 938 0255
education of radiation
safety (N=223) 0 8 42 0 0 1 1.4 2 2.7 5 6.3
Wishing College 63 32,5 10 323  0.838 29 414 28 375 16 200 0.088
organizations for Workingplace 93 513 17 53.1 30 429 36 500 44 550
radiation safety
education (N=223)  Association 36 159 4 15.6 11 157 9 125 20 250

by x -test
4, 297|2 2270|205 LA Woj 23
2717k W o] 54 FUMARA o] S A|Tfelql 2R} 3 475 el 25}
38302 23 8 7l ARG, AARAITOIL 0.1, e 029), B ATl

HolE 22 0.07, 2]
oM AR = frofet 27t AT (p<0.05).
T W2 o) 5@ AR Wo] a2 31} ool A 3.72 2 TP =S8kaT, 11921347,
218213322 Vet 4713 TLD #HAR=38240.53, 1'92H0.33 % A4 0 = {03t 2}o] 71 QL
AH(p<0.05). ZYA| 21| JAIARE 212 ZH7 1T 7P 7 ZARE L0 H, FART 2

], S| AR, A PEAT ER o1 282 7P WAl AR /ITk<Table 4>.

14 0.19), 2HFE FHiol & H(x]3teled 0.31, 2]2HE 0.71)

5. OIS 7LHEART 'S0] 2fmjj|| 74| L ALE

olE @ FHRIAM ZFA] Bt o] AA| = HiolEe] 76.5% 2 7 Bter, 1ot
e A Ha 23.9%, 015 AHHF 15.8%, A2 0.9%0] At Z1o Blal] 2|2k dAre]
Abd vof A ARS2 EHOIE 34.2%01 A Al He = 7.7%C | 2{T<Table 5>.
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Table 3. Radiation safety knowledge for potable intraoral radiation use according to medical institute type and career ~ (N=223)
Medical institute type Career

Division Dental clinic 11()) :E:?;l P 1 year 2 years 3 years P
Total 13.68£2.22  13.45£1.94 0.587 14.32+1.74  12.93£2.38  13.71+2.16 0.037
Health screening 0.89+0.31 0.90+0.30 0.835 0.90+0.32 0.82+0.38°  0.95+0.21 0.037
Wearing a TLD badge 0.96+0.20  0.94+0.25 0.570 0.91+0.28 0.96+0.20 0.99+0.11 0.096
Regular TLD check 0.88+0.32  0.87+0.34 0.884 0.90+0.32 0.82+0.38 0.91+0.28 0.187
Accumulation dose 0.93+0.25  0.90+0.30 0.563 0.93+0.25 0.95+0.22 0.91+0.28 0.739
Allowable dosage 0.61£0.48  0.58+0.50 0.721 0.81+0.39*"  0.46+0.50 0.57+0.49 <0.001
Radiation sensitivity 0.95+0.21 0.94+0.25 0.676 0.94+0.23 0.93+0.25 0.98+0.15 0.437
Genetic influence 0.92+0.27  0.91+0.29 0.966 0.94+0.23 0.97+0.16 0.90+£0.30 0.178
Scatter radiation 0.59+£0.49  0.48+0.50 0.276 0.57+0.49 0.62+0.49 0.54+0.50 0.617
Main source of scatter radiation 0.52+0.50 0.35+0.48 0.097 0.51+0.50 0.51+0.50 0.46+0.50 0.789
A lead apron of operators 0.79+0.40 0.71+£0.46 0.308 0.84£0.36"  0.67+£0.47 0.83+0.38 0.022
Safety distance of 2 m from 0.86+0.34  0.84+0.37 0.762 0.93+0.22*  0.77+0.42 0.88+0.33 0.019
radiation source
Safety angle from radiation source ~ 0.83+0.37  0.90+0.30 0.323 0.93+0.25 0.79+0.40 0.81+0.39 0.057
radiation shield 0.86+0.34  0.90+0.30 0.555 0.91+0.28 0.79+0.40 0.90+0.30 0.063
Manage lead protective clothing 0.94+0.24 1.00+0.00 0.154 0.94+0.23 0.93+0.25 0.96+0.19 0.693
Radiation exposure by film type 0.66£0.47  0.77+0.42 0.166 0.79+0.41*  0.59+0.49 0.65+0.48 0.037
Radiation exposure by cone 0.59+0.49 0.65+0.48 0.590 0.69+0.46 0.52+0.50 0.60+0.49 0.132
Need of lead apron 0.88£0.33  0.77+0.42 0.216 0.89+0.32 0.82+0.38 0.88+0.33 0.495

“by t-test or one-way ANOVA

“*°The same characters are not significant by Scheffé test

Table 4. Practice of radiation safety management according to medical institute type, career (N=223)

Medical institute type Career
Division Dental Dental y 1 year 2 years 3 years P
clinic hospital

Total 3474226  3.83+2.03 0.472 3478254 3.36£2.09  3.72+2.06 0.506
Health screening 0.11£0.31  0.29+0.46 0.049 0.14£035  0.11x£0.31  0.16+0.37 0.639
Wearing a TLD badge 0.27+0.44  0.23+0.42 0.600 0.26£0.44  0.19+0.39  0.34+0.47 0.124
Regular TLD check 0.42+0.49  0.35+0.48 0.518 0.33+047°  0.36+0.48  0.53+0.50 0.027
Check exposure dose 0.11£0.31  0.06+0.25 0.448 0.10+£0.30  0.08+0.27  0.13+0.33 0.685
Radiation shielding facility 0.06£0.24  0.03+0.18 0.507 0.08£0.27  0.08+0.27  0.08+0.26 0.970
Radiation rear shield 0.07£0.25  0.03+0.17 0.416 0.06£0.24  0.07+0.25  0.04+0.19 0.613
Weared a lead apron of dental hygienist ~ 0.07+0.25  0.19+0.40 0.020 0.07£0.28  0.10£0.27  0.09+0.28 0.870
Check the possibility of pregnancy 0.78£0.41  0.81+0.40 0.753 0.71£0.45 0.82+0.38  0.81+0.39 0.223
Weared a thyroid glands of patients 0.19£0.39  0.22+0.42 0.669 0.24+042  0.15+0.35  0.20+0.40 0.415
Weared a lead apron of patients 0.11£0.31  0.10+0.30 0.772 0.11£0.32  0.10£0.29  0.13+0.33 0.850
Digital sensor 0.74+0.40  0.71£0.40 0.728 0.67£0.47  0.79+0.40  0.74+0.44 0.251
Adjust the X-ray irradiation 0.20£0.40  0.09+0.29 0.072 0.25£0.43  0.20+0.40  0.14+0.34 0.212
keep a proper stretch of lead apron 031+£046 0.71£046  <0.001 0.44+0.50 0.31+0.46  0.36+0.48 0.372

"by t-test or one-way ANOVA

“*The same characters are not significant by Scheffé test
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Table 5. Number of radiation protection equipment and use

L Radiation protection equipment Use of dental hygienist
Division
N % N %
Wear a lead apron 179 76.5 80 342
Protect of thyroid glands 56 23.9 18 7.7
Radiation shielding facility 37 15.8 14 6.0
Use of tripod 2 0.9 2 0.9

Multiple responses

6. OIS LA Wo{ S, AL, 23 Atz

<Table 6> °15 FUGAR o 14, 2|4, =g o] A2hetA| 2427 ot 7=+ Ak
ol @2 o] FHAIE HeFaL(=0.312), oFs @ FHIUAR 23Alet of s A
ot ol JEAIE HEFSITH=0.282). =1L o5 AR o] 3
TUHGAR o] 283 Fol S ERHRITH=0.194). BT 02 o5 FHAM
+ g

=]

o
o ol | ARG ALGAIHAE QLT A ol A Ae] 2 7

S EPHATH(p<0.001).

Table 6. Correlation analysis between safety education, knowledge and practice of portable
intraoral X-ray

Radiation safety ~ Education of ~ Knowledge of Practice of
Variable Career management  radiation safety radiation safety radiation safety
guidelines management management management

Career 1

Radiation safety 0.079 1

management

guidelines

Education of 0.312" 0.038 1

radiation safety

management

Knowledge of -0.079 0.097 0.074 1
radiation safety

management

Practice of 0.051 0.282" 0.121 0.194" 1
radiation safety

management

""p<0.01 by pearson’s correlation analysis

SARA GRS QPSR 1A B FARH O Aol 2B Se] 770

gl
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