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Abstract

The purpose of this study is to offer data base for establishment of dental training x-ray generator based
safety usage through surveying real radiation safety management state of radiation worker's in plan of
operations that have dental training x-ray generators and use it. For it, comprehensive references were
surveyed referring reports of current state of regulation technique development and domestic radiation safety
evaluation and nuclear related legislation regarding radiation safety management of dental training x-ray
generators. On the basis of it, questionnaires were filled in about respondent's general characteristic radiation
safety manager's status current state of radiation safety management and the level of knowledge &
consciousness. For the study, the survey was conducted to 224 people of radiation safety managers and
university graduates training assistants and full-time professors who can treat dental traning x-ray
generators in education center. through this survey 95 questionnaires were used as analysis materials except
the insufficient and omitted responses. As a method of analysis, the frequency and percentage were figured out
with the general characteristics and safety manager's status. Chi-square test for frequency and correlation per
question analysis and Pearson correlation analysis for crosslevel correlation were done with current state of
radiation safety management and knowledge & consciousness level. As a result, running dental training x-ray
generators was dealt with by 20's to 40's who have high education level over post undergraduate degree and
major in dental hygienic. In addition, female have higher consciousness level for radiation safety management
than male. It shows significal linear relation statistically(x* >5, 0.1<r <0.3, p <0.05). While the possession of national
technical license was the highest of 55.4% in dental hygienists, their level of knowledge & consciousness for radiation
safety management was lower than radioisotope licensers (28.2%) or radiation licensers (16.4%). It also shows clearly
significal linear relation in statistics (x? >5, 0.3<r <0.7, p <0.01). As work experience rises, it was analysed that while
knowledge level of radiation safety management increases consciousness level of it decreases(x®>5, 0.3<r<0.7, p
<0.01). Therefore it is judged that professional knowledge system for radiation safety management would be established
and institutionalized reform measures which make to understand radiation safety management system in general would
be rapidly arranged. Furthermore, development of radiational safety management guidebook is needed to protect
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"Research on the Actual Condition of the radiation Safety Management (RSM) for the Educated Training of the
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radiation workers and circumjacent general people from radiational hazard of using dental training x-ray generators.

Key Words: Dental diagnostics X-ray generators, Radiation worker, Radiation safety management, Radiation exposure
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"Research on the Actual Condition of the radiation Safety Management (RSM) for the Educated Training of the

Dental Diagnostics X-ray Generators”

Table 1. Contents of the survey for the research on the actual

condition of the radiation safety management (RSM) in the
educated training of the dental diagnostics X-ray generators.

Number
| tems Contents of
items
Sex, Age, Marriage, Education, Major,
General Total experience years in radiation
characteristics  management, Daily per operating time,
Type of jobs and worker form,
National Technical Qualification.
o Location, In use the X-ray
Institution
. ) generators, Number of users, presence
information and the N
L or absence of the RSM organization,
radiation safety ) L
Conductor and director of radiation
management (RSM) )
o used operator and department chair,
organization L )
radiation safety managerial
competence.
Position, Time required the RSM,
A status of radiation duality of the task, cognition and
safety manager interfere in the internal of 6

radiation safety manager, Dedicated
to the department of RSM.
Daily security check and safety
systems for the use of radiation
facilities,
obligation for the Korean Nuclear
Safety Regulations.
In general, the basic radiation
physics and radiobiology related to
the knowledge on the radiation safety
management (RSM)
Consciousness on the RSM in radiation
(protection) equipment management,
personal exposure management, and
efforts to reduce amounts of national
exposure (Guidel ine Safety
Management )

Present state of the
radiation safety
management (RSM)

Knowledge on the
radiation safety
management (RSM)

Consciousness on the
radiation safety
management (RSM)

Implementation of legal 16

Total 60
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Table 2. General characteristics of the survey respondents.
(h =9)

Character istics Frequency

Number (n) ~ Ratio(%)
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Table 3. Characteristics of an educational institutions information

and the radiation safety management organizations (n =36

Frequency

Characteristics Nurber (n)_Ratio(®)

Location of an educational institution*

Sex
Male 24 25.3
Female 7 4.7
Age
Less than 20 0 0
From 21 to 30 37 38.9
From 31 to 40 37 38.9
From 41 to 50 18 19.0
Over 50 3 3.2
Marriage
Single 45 47.4
Married 50 52.6
Education
Doctorate 39 44.0
Master 's degree 26 27.4
College graduates 30 31.6
Junior col lege graduates 0 0
Majors
Radiology 31 2.6
Dental hygiene 56 58.9
Dentistry 5 5.3
Environmental and health sciences, and etc. 3 3.2
Total experience years in the radiation
exposure
Less than 1 year 6 6.3
From 1 to 10 year 63 66.3
From 11 to 20 year 15 15.8
Over 20 year " 1.6
Operated time per daily
Less than 1 hour 81 84.7
From 1 to 4 hour " 1.9
From 5 to 8 hour 3 3.4
More than 8 hour 0 0
Type of occupation
Professor 45 47.5
Medical technologist 21 2211
Office job 14 15.2
Etc. 14 15.2
Type of employment
Full-time job 7 81.3
Contract worker " 1.9
Temporary worker 3 3.4
Part-time job 3 3.4
National Technical Qualification* 110 100.0
General license of the radioisotope 31 28.2
License of the dental hygiene 61 55.4
License of the radiation technologist 18 16.4

*The item was available for eliminating redundant choices.

2. W% 7% R WA kA 2] 2He] B4

Table 32 A SHAFE] 15 7]9 2 EA 9k
we] 22 i SAS RojEth AL AR 3o

Gyeonggi-do 4 1.1
Chungcheong-do 7 19.4
Jeol la—do 7 19.4
Gyeongsang—do 13 36.2
Gangwon—do and Jeju-do 5 13.9
Number of the installed dental diagnostics
X-ray generators
From 1 to 3 units 20 33.9
From 4 to 6 units 23 47.4
From 7 to 9 units 10 16.9
More than 10 units 1 1.7
Number of the used dental diagnostics X-ray
generators
Less than 50 persons 23 39.0
From 51 to 100 persons 14 23.7
From 101 to 150 persons 6 10.2
From 151 to 200 persons 5 8.5
Over 200 persons 1 18.6
Radiation safety management organizations
Establ |shmenF of ythe orgamzz?t@ 29 0.6
Performed president” s responsibility 5 07
Performed department chair’ s responsibility 5 0.7
Performed radiation safety manager’ s o 93:2

responsibil ity

xincluded the municipalities of administrative districts
(Gyeonggi—do:  Seoul and Incheon, Chungcheong-do: Daejeon,
Jeol la—do: Gwangju, and Gyeongsang-do: Daegu, Ulsan, and Busan).
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Table 4. Result of the survey for status of the radiation safety
(n =36

managers in an educational institutions.
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Characteristics

Frequency
Nurber (n) Ratio(%)

Position of the radiation safety managers

Professor " 30.5
Full-time employee 18 50.8
Contract employee 6 16.9
Correspondent business 1 1.7
Required time for the radiation safety
management
Less than 1 hour per week > 18.9
18 50.0
From 1 to 2 hours per week
2 5.5
From 2 to 3 hours per week 1 0.6
Above 3 hours per week ’
Work scope of the radiation safety managers
Inherent business 24 66.1
Duplication business 12 33.9
Recognize of the radiation safety managers* 50 100.0
Radiation safety management professionals 3 26'0
0Office worker '
) ) 21 42.0
Required the personnel for permits of
o 16 32.0
institution
Established the radiation safety management
organizations
Yes 7 19.4
No 29 80.6
Need for legal regulation 26 72.2

*The item was available for eliminating redundant choices.
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Table 5. Analysis on the present state of the radiation safety
management (RSM) depending on the general characteristics of

respondents.
Present state on the radiation safety
management %) 9
Py n a
Classification Very Well Ordinary Wrong Very (p—v>:luesb)
well wrong
T managed managed managed —
Sex
Male 28.8  50.0 4.2 16.7 0.4 12.42
Female 50.3 249 6.8 7.6 1.4 (.013)
Age
Under 30 3.4 416 8.7 10.1 3.3 o7 51
31-40 0.6 3.0 10.2 12.8 0.5 ( 068)
4 -5 47.9 307 4.7 16.7 0.0 ’
Over 51 438 56.3 0.0 0.0 0.0
Education
Doctorate 50.5 9.7 9.6 10.2 0.0 16.88

Master 's degree 17.3 54.8 8.1 19.1 0.7 (.027)
Col lege graduates 33.0 36.5 13.5 12.2 4.9

Majors
Radiology 29.3 497 1.2 8.6 1.3 579
Dental hygiene 0.5 B9 2.1 14.6 3.8 ( i87)
Dentistry 8.8  31.3 8.3 3.4 6.3 ’
EHS 59.4 12.5 9.4 12.5 6.3
Total experience
years in the radiation
exposure (fear) Wer g9 @1 214 B2 W3 -
15 2.3 2.0 14.7 18.9 1.1 (.085)
6-10 279  28.6 12.4 16.5 14.6
o2 6.7 27.8 20.8 243 10.4
Over 20 16.1 22.3 214 295 10.7
Operated time per
daily (hour) Under 1 26.7  28.4 12.8 19.8 12.3 6.69
1-4 06 273 20.3 12.1 9.8 ( 806)
5-8 21,9  24.2 6.4  25.0 12.5 '
Over 8 28.2 239 15.6 18.2 14.1
Type of occupat ion
Professor 31.7 286 18.5 15.2 6.0 a“a.7
Medical technologist 11.5 ~ 32.2 20.2 28.4 7.7 (.009)
Office job 243 285 2.2 18.8 6.3
Type of employment
Ful l-time job 23 27.0 18.1 13.3 9.4 B.16
Contract worker 23.2 31.3 1.6 19.6 14.3 (.0‘15)
Temporary worker 19.3 18.8 24.4 25.0 12.5
Part-time job 18.8 19.4 266 25.6 9.6
National technical
qualificationc
RI 9.7 2211 18.2 13.4 6.6 43.%4
OH 219 2.3 24.5 18.9 8.4 (.008)
RT 3%.4 258 10.3 16.7 1.8
Etc. 286 204 276 21.3 7.1

Note: EHS: environmental and health sciences, and etc., RI: general license
of the radioisotope, DH: license of the dental hygiene, RT: license of the
radiation technologist.

a0 cel Is (0.0%) had expected count less than 5. Using the asymptotic standard
error assuming the null hypothesis.

bThe significance of the p-values were .05 which was under, so this means
there is a difference between the present state of the radiation safety
management by using the analyzed asymptotic significance value (2-sides).
cThe item was available for eliminating redundant choices.
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Table 6. Analysis on the knowledge levels of the radiation

safety management depending on the general characteristics of

Table 7. Analysis on the consciousness levels of the radiation
safety management depending on the general characteristics of

respondents. respondents
o Present state on the radiation safety management %) o Present state on the radiation safety management %)
Classification Yes o X23 T Classification Yes No X23 e
Sex Sex
Male 65.5 34.5 38.21 .027 Male 5.3 43.8 26.73 .008
Female 61.4 38.6 Female 75.8 24.2
Age Age
Under 30 65.6 34.4 Under 30 52.3 47.7
31-40 81.1 18.9 43.27 0N 31-40 64.8 3.2 13.98 .029
4 -5 86.4 13.6 41 -5 67.7 32.3
Over 51 79.6 20.4 Over 51 63.6 36.4
Education Education
Doctorate 70.5 29.5 Doctorate 68.6 31.4
Master 's degree 59.1 40.9 19.23 009 Master's degree 66.5 3.5 = 831
Col lege graduates 56.5 43.5 Col lege graduates 67.3 32.7
Majors Majors
Radiology 73.1 26.9 Radiology 70.5 29.5
Dental hygiene 7.4 28.6 6.16 .531 Dental hygiene 66.7 33.3 13.24 .095
Dentistry 62.3 3r.7 Dentistry 67.4 32.6
EHS 66.5 33.5 EHS 62.6 37.4
Total experience Total experience
years in the radiation years in the radiation
exposure (){ear) Under 5.1 0.9 exposure (iear) Under 79 %81
125 57.2 42.8 22.76 .013 15 64.3 3.7 36.54 .018
6-10 78.0 2.0 6-10 63.8 36.2
oo .7 28.3 Moo 61.4 38.6
Over 20 7.7 27.3 Over 20 60.3 39.7
Operated time per Operated time per
daily (hour) Under 1 63.6 36.4 daily (hour) Under 1 67.7 2.3
1-4 70.1 2.9 12.83 .386 1-4 62.3 3r.7 10.67 214
5-8 69.6 30.4 5-8 68.2 31.8
Over 8 62.7 37.3 Over 8 70.9 29.1
Type of occupation Type of occupation
_ Professor 6.3 .7 49.15 o4 _ Professor 7.8 7.2 7.24 006
Medical technologist Medical technologist
Office job 6.7 8.3 Office job 6.1 8.9
55.6 4.4 62.3 37.7
Type of employment Type of employment
Full-time job 2.4 27.6 Full-time job 74.6 25.4
Contract worker 66.1 33.9 31.79 135 Contract worker 71.3 28.7 41.56 .015
Temporary worker 58.3 1.7 Temporary worker 70.7 29.3
Part-time job 61.2 38.8 Part-time job 53.5 46.5
National technical National technical
qualificationc qualificationc
RI 79.8 20.2 RI 77.4 2.6
OH 62.3 3r.7 1067 008 DH 63.7 36.3 %.% 018
RT 76.1 23.9 RT 78.6 21.4
Etc. 59.4 40.6 Etc. 61.6 38.4

Note: EHS: environmental and health sciences, and etc., RI: general license
of the radioisotope, DH: license of the dental hygiene, RT: license of the
radiation technologist.

a0 cells (0.0%) had expected count less than 5. Using the asymptotic standard
error assuming the null hypothesis.

bThe significance of the p-values were .05 which was under, so this means
there is a difference between the present state of the radiation safety
management by using the analyzed asymptotic significance value (2-sides).
cThe item was available for eliminating redundant choices.

Note: EHS; environmental and health sciences, and etc., RI: general license
of the radioisotope, DH; license of the dental hygiene, RT: license of the
radiation technologist.

a0 cells (0.0%) had expected count less than 5. Using the asymptotic standard
error assuming the null hypothesis.

bThe significance of the p-values were .05 which was under, so this means
there is a difference between the present state of the radiation safety
management by using the analyzed asymptotic significance value (2-sides).
cThe item was available for eliminating redundant choices.
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Table 8. Results of the analyzed correlation between the
present state, knowledge, and consciousness of the radiation
safety management depending on the general characteristics of

respondents.

Present state Knowledge on the Consciousness

Classification on the RSM RSM on the RSM

ra pb r p r P
Sex 136+ 011 .248 154 163+ 044

Age 578+ 006 627+« .008  .556%x 001
Education 021 134 192+ 035 052 138
Majors 084 .083 014 .07 071 2%

Total exper ience years in Sioex 001 584k 006 600w 001

the radiation exposure

Operated time per daily o0 4op a8 4%

(hour)
Type of occupat ion 129026 201 019 J184x.037
Type of employment .03  .168 .071 107 .026 .216
National techmical  gr 03 sge 001 SBAw 006
qualificationc

Note: RSM: radiation safety management.

aPearson's correlation coefficient r with p-value. The correlation
coefficient was a number between -1 and 1. In general, the correlation
expresses the degree that, on an average, two variables change
correspondingly.

bThe p-values were calculated by correlation analysis. 0.05 level of
significance indicates that there was a 5% chance (0.05) that, under the nul |
hypothesis, the observation could have occurred by chance. The 0.01 level
indicates that there was a much smaller likelihood of the event occurring
purely by chance much stronger evidence for rejecting the null hypothesis in
favour of the alternative hypothesis.

cThe item was available for eliminating redundant choices.

*p < 0.05, *#*p < 0.01.

IV. DISCUSSION
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