Journal of Korean Academy of Oral Health 2019 June 43(2):92-99
https://doi.org/10.11149/jkach.2019.43.2.92

X8} 2|z 7| o] AR Q

e b Lo

-

PR KR el Bey

The need for developing guidelines for radiation protection in

dental institutions

So Ra Hwang

Department of Dental Science, The Graduate School, Chonnam National University, Gwangju, Korea

Received: November 7, 2018
Revised: March 2, 2019
Accepted: March 2, 2019

Corresponding Author: so ra Hwang
Department of Dental Science, The
Graduate School, Chonnam National
University, 33 Yongbong-ro, Buk—gu,
Gwangju 61186, Korea

Tel: +82—-62—-263—-2275

Fax: +82—-62-251-7528

E—mail: sora4840@hanmail net
https://orcid.org/0000—0003-0274—1737

Objectives: The objectives of this study were to determine the radiation safety status of dental care
institutions and to contribute to the development of guidelines for radiation protection in dental clinics in
order to improve the work environment and reduce the radiation hazard for practitioners,

Methods: The subjects were selected using a convenience sampling. A total of 300 subjects partici-
pated in this study, including 150 dental hygienists from dental clinics in Gwangju Metropolitan City with
radiation-related work experience and 150 dental hygienists who had participated in a seminar hosted
by the Korean Dental Insurance Manager Association held on January 17, 2016, For the survey, self-en-
try questionnaires were used, and the collected data were analyzed by performing a frequency analysis
using cross tabulation (y’-test) and t-test, one-way analysis of variance, and multiple regression analysis.
Results: The awareness on radiation protection among dental hygienists showed 4 4 out of 5 points,
which was high, but the practice of radiation protection was overall poor, For the necessity of develop-
ing radiation protection guidelines, 91.9% answered “Yes, it is necessary.”.

Conclusions: The level of radiation protection practiced at dental healthcare centers was much lower
than the awareness of it and showed that the requirement of guidelines for radiation protection was
high. Therefore, institutional devices require the development and utilization of various types of radiation
protection guidelines in order to mitigate radiation risks and improve the work environment,
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Table 1. General characteristics and working environment of study
subjects

Characteristic Division N %
Gender Man 5 2.0
Woman 242 98.0

Age (yrs) Under 25 64 261
25-29 92 376

30-34 55 224

Over 35 34 139

Career (yrs) 1-3 75 310
4-6 67 277

More than 7 100 413

Education College 181 745
University (4 years or more) 62 255

Marital Status Married 70 286
Single 175 714

Monthly average salary 100-150 54 224
(million won) 151-200 90 374
>200 97  40.2

Medical institute type ~ Dental clinic 187 763
Dental hospital 58 237

Working position Doctor's office assistant 172 761
Patient consultant 29 128

Business manager 13 5.8

Receptionist 12 5.3
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Table 2. Radiation-related work environment
Characteristics Response N %
Status of digital
radiation equipment
Oral Fixed Standard Yes 159  63.9
X-ray No 90 361
Oral Portable X-Ray Yes 196 787
No 53 213
Panorama Yes 245 984
No 4 1.6
Cone beam CT Yes 180 723
No 69 277
Protection facilities Very well 15 6.1
condition Well 163 66.0
Less 61 247
Very less 8 3.2
Protection equipment®  Lead apron 208 369
Lead wall (Shielded wall) 177 314
Thyroid protector 89 158
Lead barrier 87 154
Lead gloves 3 0.5
Person in charge of Dentist 5 2.1
radiography Dental hygienist 225 941
Etc. 9 3.8
TLD badge wearer* Dentist 80 245
Dental hygienist with 109 334
a lot of radiography
Dental hygienist 98  30.1
All workers 21 6.4
None of the above 18 5.5
Presence of radiation Available but have not use 89 359
safety management Available and actively use 11 44
manual Not available 57 230
Don't know for certain 91 367

TLD, Thermoluminescence Detector.
*Obtained from multiple responses.
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Table 3. Current status of education related to radiation safety man-
agement
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Table 4. Radiation safety management awareness and practice
I Awareness Practice
ems
Mean SD Mean SD

TLD badge worn during radiography

Confirming quarterly personal radiation dose

Regular dosimetry for radiation dose correction

Regular performance test of radiation protection equipment
Keep radiation protection equipment unfolded

Regular health screening for radiation exposure

Maintain proper distance between radiation and human body
Radiation shielding depending on menstrual cycle or pregnancy
Shields gonads when irradiated to children

455 062 371 118
453 065 3.80 1.22
445 064 358 118
449 065 296 120
433 083 3.17 1.26
455 0.00 332 134
450 063 339 120
465 061 407 1.03
417 088 264 1.25

To minimize dental radiation exposure, adjust the tube voltage (kV), tube current (mA), and exposure time (sec) according 4.44 0.71 3.74 1.03

to the subject

Do not hold the radiation conduit while the radiation is being applied (including the patient) 420 0.86 3.52 1.16

Use a protective barrier when taking portable intra-oral radiography 433 0.76 258 1.25

Based on the expert judgment of the dentist, the type of shooting and frequency of shooting are determined and pre- 427 078 352 1.14
scribed

Identify the correct patient before radiography taking
For women, make sure she is pregnant

445 075 4.14 091
484 038 4.61 0.61

When shooting, observe the inside through a window from the outside of the shielding facility 433 0.88 419 0.88
To minimize radiation exposure, one lead apron must be equipped 453 0.64 429 0.88
Children, elderly and disabled who require special attention before radiography must consult a dentist 436 071 4.08 0.85
Give sufficient explanation to the patient before radiography and obtain consent from the patient 445 062 398 0.89

After sufficient understanding of the manual for each diagnostic radiation generator, radiography should be performed 451 0.60 3.77 095

Patient precautions for radiation safety management should post inside and outside of the radiographic room

441 066 336 117

Establish and adhere to the radiation safety management internal reporting system 435 0.68 3.27 1.07

Have regular radiation safety management training
Have guidelines for radiation safety management
Radiation safety management awareness and practice

446 066 268 1.20
442 065 257 121
444 041 353 0.64
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Table 5. Necessity and recognition of development of radiation safety management guidelines

Items Division N %
Necessity of development of radiation safety ~ Very need 107 433
management guidelines Need 120 48.6
Normal 18 73
Not need 2 08
Not need at all 0 00
Who should be considered in developing Everyone 153 62.4
radiation safety management guidelines Radiation workers 51 20.8
Pregnant women and the elderly 40 163
Pediatric patient 1 04
Adult patient 0 00
Information essential for utilizing the radiation ~Safety management and compliance with radiation workers 200 33.4
safety management guidelines® Safety management and compliance with patient and patient caregivers 159 265
Matters on radiation safety management education 98 16.4
Matters concerning the management of radiation generators and protective equipment 74 12.4
Operating procedures for radiography and manuals for each type of radiation generator ~ 68 11.4
How to use the radiation safety management ~ Check daily in the form of a daily checklist 17 43
guidelines* Check once a month in the form of a monthly checklist 8 213
Check every three months in the form of quarterly checklist 100 25.0
Keep it in the form of a manual and use it according to situations 109 27.3
Make sure posts are always visible to radiation workers, patients, and patient caregivers 89 22.3
Will to use radiation safety management Will use actively 135 547
guidelines Normal 107 433
Not important 4 16
Don’t want to use 1 04
*Obtained from multiple response results.
Table 6. Necessity of developing guidelines for radiation safety control according to general characteristics and work environment N (%)
Necessity of developing guidelines for
Characteristic Division radiation safety control P-value*
Need Normal/Unnecessary
Gender Male 4(80.0) 1(20.0) 0.326
Female 222092.1) 19(7.9)
Age (yrs) Under 25 57 (89.1) 7(10.9) 0.753
25-29 85(92.4) 7(7.6)
30-34 51 (94.4) 3(5.6)
over 35 31091.2) 3(8.8)
Career (yrs) 1-3 68(90.7) 70.3) 0.771
4-6 62(93.9) 4(6.1)
More than 7 92(92.0) 8(8.0)
Final education College graduation 167 (92.3) 14(7.7) 0.908
University graduation for 4 years or more 56 (91.8) 5(8.2)
Marital Status Married 61(88.4) 8(11.6) 0.224
Single 163 (93.1) 12(6.9)
Monthly average salary 100-150 49 (90.7) 50.3) 0.890
(million won) 151-200 8201.1) 8(8.9)
More than 200 89(92.7) 7(7.3)
Medical institute type Dental clinic 174 (94.1) 11(5.9) 0.021
Dental hospital 49 (84.5) 9(15.5)
Working position Doctor's office assist 154 (90.1) 179.9) 0.365
Patient consultation 11091.7) 1(83)
Business management 29 (100.0) 0(0.0)
Reception 12(92.3) 1(7.7)

“P-values determined by Chi-squared test.



Table 7. Factors affecting the need for development of radiation safe-
ty management guidelines

Stan-
Regres-  Stan-  dardized P
Characteristic sionco- dard regression
. value value
efficient error  coeffi-
cients
Future intention to 0.707  0.146 0306  4.843 0.000
participate in radiation
safety management
related education (Yes)
Radiation safety manage- 0.320  0.099  0.204 3.241 0.001
ment awareness
Age 0.024 0.007 0.204 3.229 0.001

significance of the model P<0.001, Adjusted R*=0.191

Do not display variables that are not statistically significant (P>0.05).
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