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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 a+ 0.544°|3ict.
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2 dskolrt. ZF 2atel thet S < ¥ th, cof b 2 A=, F 133 7
H, 47t =555 o5 AN YA A dH o] 380 =52 on|git). A9
Cronbach’s @+=0.676°] It} T3t X|3}-§ o5 FURIARA g Q] QP ARgof st 7

ZRRI[10]S HIF o2 o]5 AP Hro] 4| 587-2] +1H] 2 28 1 23S ZAFSHAIT.
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g 1!
I

% ZF==PASW Statistics ver 18.0 (IBM Co., Armonk, NY, USA) T2 1585 o]-85lo] B
AT, th/dte] duta /482 W24 519001, LREa S48 X apgARd 1o WS- x *-test
Sho 0], Qi B4 ALl 214, 2 A tiest, one-way ANOVA A%
Scheffe)= o}1.0™, o] 53 TUHAM WS, Z]2], 4302 Pearson’s A ST EA14

o A2 0.052 s3Itk

A1zt
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82.5%= =7 ZAFE]ITTable 1>.
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el TRAYe] Z-¢- et waabg o] ’hAR Sl wa g o] 82.7%, AME e A= 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 31.4
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 20 35.9
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 4.5
Purpose of using portable Preservative dental treatment 171 76.7
radiology Oral surgery treatment 21 94
Periodontal dental treatment 8 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

LR whE HAR Jo] 2|42 2| Tole] LR 13.68 8 AP RAF 1345 =
AL, = A A2 A1) LR TLD2HE0.96), AR RI7E(0.95)7F 7 =3koH, A
VPR AR EHolE Hak(1.00), TLD 2R81(0.94)7 AR RIZA=(0.94)7F =] AR ST
TE7g ol mhE BARA who] 2412 197} 14,322 7142901, 2WAR= 12.93, 3R} oA
13712 SAZ 2 Folgt o7} AAthp<0.05). B A4 ZR4ed AFAx1dA)
0.90, 3132}0.95), AR FARARS] B]-8-43K(118410.81, 21841 0.46, 318410.57), &) Hiol =
ZR8(19240.84, 21821 0.67), 2 m oV HAA=F-A1(118210.93, 2841 0.77), B F73 YA
LEFH1EAF0.79, 21821 0.59) 0014 SAIZ 2 2 G2t 21o]7F Q) 2ATHp<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

. L. 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 0374 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 82 28 718 15 577 0.010
Institution (N=116)  workingplace 15 153 10 556 118 11 282 8 308

Association 2 2.0 1 5.6 0 0 0 0 3 115
Education of portable Yes 56 29.2 7 22.6  0.300 22 314 23 315 18 225 0361
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 11 196 5 714 5 27 4 174 38.9

Association 3 5.4 0 0 0 0.0 43 11.1
Perceived need for ~ Yes 184 958 31 100 0.296 69 986 71 973 75 93.8 0255
education of radiation
safety (N=223) 0 8 4.2 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 20.0 0.088
organizations for g o lace 93 513 17 531 30 429 36 500 44 550
radiation safety
education (N=223)  Association 36 15.9 4 15.6 11 157 9 125 20 250

by x *test
4, 2972 2720 LHE 0|53 TLHAM ol 43
7)) T o548 FUPMARA o] Sl X ukolel A} 3 47} XrpEel SRkt
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27\ 71 =7 ZAbE QLo
7 @A ZAF=| QlTi<Table 4>.

]

ZF alotlo
O 1o AA—

ZALE] 'i’ii, 7HAZ(A ] 0.11, AT 0.29), FGA] A2 8AL]

ili’}‘ﬂé%l 0.19), =HI= Gl & Hyh(2|ake]d 0.31, X244 0.71)
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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 IE :;1;21 j 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"*  0.4620.50 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 0.5140.50 0.5140.50 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

*P“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 . | *
clinic hospital yeat 2 years 3 years p

Total 3.47£226  3.83+2.03 0.472 3474254 3.36+2.09 3.7242.06 0.506
Health screening 0.11£0.31  0.29+0.46 0.049 0.14£0.35  0.11+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 0424049  0.35+0.48 0.518 0.33£0.47° 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  0.0440.19 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 0.31+0.46 0.71+0.46  <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

o Radiation protection equipment Use of dental hygienist
Division
N % N %
Wear a lead apron 179 76.5 80 34.2
Protect of thyroid glands 56 239 18 7.7
Radiation shielding facility 37 15.8 14 6.0
Use of tripod 2 0.9 2 0.9
Multiple responses

6. OS5 TLIHIAR 0| IS, A4, 3 A2zH

—

<Table 6>-2 OF5% TUPGARA Wl 5, 2|4, 5-30] A 24 Astolck, 2t At
ol A EE ol ABBAS YEII=0312), o159 FHEA A YAt ol At
Holsae ofe] ATPAE UERoIck;—0.282). 1213 059 FAPALA o] A4 o5
FUPARA o] Syt o] A aAlE L girk(—0.194). A0 R of5e AR
oL )R W) AP ARBAI A7 UL AL o] M| KJe] 2 9§18t ATk

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

Radiation safety ~ Educationof =~ 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

229 29t
AR ke delmr 1ol Q) AR o= Xael gl ol A e eite] et
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