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ABSTRACT

Objectives: The purpose of the study is to investigate the knowledge and attitude towards radiation protection after radiation safety
management education in dental hygiene students.

Methods: After receiving informed consents, a self-reported questionnaire was carried out for 135 dental hygiene students in Busan
on June 17 for preliminary survey and September 3 for post-education survey, 2011. The questionnaire was modified from Han and
consisted of 5 questions of general characteristics, 6 questions of radiation use, 7 questions of scholastic characteristics, 15 questions
of knowledge towards radiation safety management, and 15 questions of attitude towards radiation safety management. Cronbach’s
alpha was 0.808 in the knowledge towards radiation safety management. Attitude towards radiation safety management included 15
questions of general attitude towards radiation safety management, individual and patient, and attitude toward radiation exposure
reduction measured by Likert 5 scale. Cronbach’s alpha was 0.970 in the attitude towards radiation safety management. Data were analyzed
using SAS version 9.2 for educational analysis, technical analysis and multivariate analysis, paired t-test, and GLM.

Results: Significant differences were shown in the knowledge and attitudes towards radiation safety management; the level of knowledge
was respectively 9.8+3.0 and 12.9+1.9 points before and after education, and the level of attitude was 4.28+0.51 and 4.53+0.47 before
and after the education. The levels of knowledge and attitude according to general characteristics showed a significant differences in
grade and academic results. Post-education survey suggested that the education is very important and necessary and can change the
knowledge and attitude towards radiation safety management in the dental hygiene students.

Conclusions: Through the radiation safety management education, the levels of knowledge and attitude towards radiation safety
management have changed significantly, which showed that the radiation safety management education proved to be very effective.
Therefore, an effective radiation safety management education program is necessary to improve the levels of knowledge and attitude
towards radiation safety management in the dental hygiene students.
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Table 1, General characteristics of the subjects
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Characteristics N %
Gender Male 5 3.70
Female 130 96.30
Age Less than 20 37 27.61
20~1less than 24 81 60.45
More than 25 16 11.94
Smoking Yes 2 1.48
No 133 98.52
Alcohol drinking Yes 84 62.22
No 51 37.78
Monthly income Less than 1 24 17.78
(million won/month) 1~less than 2 26 19.26
2~less than 3 50 37.04
3~less than 4 16 11.85
More than 4 19 14.07
Practice experience in a medical institution  Yes 99 73.33
No 36 26.67
Concerned Yes 58 42.96
about disability after radiation exposure No 77 57.04
Total 135 100.0
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Table 2, Scholastic characteristics of the participants

Characteristics N %

Grade Ist 37 27.41

2nd 55 40.74

3rd 43 31.85

Grade point average less than 3.0 12 8.89

(GPA) 3.0~less than 4.0 82 60.74

More than 4.0 41 30.37

Learning subjective attitude Good 90 66.67

Bad 45 33.33

Relationships with professors Good 119 88.15

Bad 16 11.85

. . N 105 78

Need for radiation safety management education Uifl‘eeisealsr;ry 30 Z;z

. L. Yes 96 71.11

Completion of radiation theory classes No 39 28.89

. .. . . Yes 45 32.84

Completion of radiation practical skill lessons No 90 67.16

Total 135 100.0
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Table 3, Categorical knowledge level about radiation safety management

Answer rate(%)

Question - i p-value
1. Radiation exposure causes disabilities(T) 0.93 0.98 0.058
2. Use of radiation protection lead apron protects one from X-ray(T) 0.84 0.92 0.018
3. Expiration date for radiation protection lead apron(F) 0.70 0.83 0.004
4. Types of legal personal radiation dosimeters(T) 0.53 0.90 <0.001
5. X-ray shielding materials(T) 0.66 0.83 <0.001
6. Operating position of X-ray machine(T) 0.69 0.91 <0.001
7. Prescribed limit for radiation exposure over five years(F) 0.11 0.61 <0.001
8. Relation between intensity of radiation and distance of radiation (T) 0.73 0.87 0.005
9. Types of radiation(F) 0.61 0.83 <0.001
10. Radiation resistance by body parts(T) 0.90 0.96 0.052
11. Genetic influence by radiation exposure(T) 0.84 1.00 <0.001
12. Relationship between the control of collimator and radiation exposure level(T) 0.59 0.79 <0.001
13. Types of disability from radiation exposure(T) 0.44 0.80 <0.001
14. Trradiation level of intraoral and extraoral x-ray(T) 0.44 0.70 <0.001
15. Radiation resistance between children and adults(T) 0.80 0.93 <0.001
Total knowledge level (Mean+SD) 9.843.0 12.9£1.9 <0.001

"0~ 15 points, by t-test

Table 4, Attitude level of radiation safety management

. Score’(Mean=SD) o
Question RIS
Before After

1. Check the radiation equipments that are prepared as a normal operation condition

before applying the equipments 4.09+0.72 4.53+0.60 <0.001

2. Test or verified by an authority for the performance of radiation protection aprons 4.25+0.73 4.40+0.75 0.023
3. Spread and store radiation protection aprons as a right way 4.06+1.02 4.30+0.92 0.006
4. Wear a specified dosimeter in radiation works 4.26+0.74 4.50+0.72 <0.001
5. Take a health examination for radiation exposures for every two years 4.42+0.75 4.59+0.72 0.027
6. Wear a protection cloth for the work in a radiation area 4.61+£0.56 4.66+0.58 0.356
7. Work behind a shield wall(plate) for radiation 4.30+0.81 4.54+0.62 <0.001
8. I check radiation exposures using a personal dosimeter for every month or trimonthly 4.10+0.86 4.46+0.70 <0.001
9. Keep a proper distance between the radiation equipment and the body 4.39+0.71 4.58+0.63 0.005
10. Participate radiation safety management education periodically 4.09+0.86 4.46+0.70 <0.001
11. Wear a protection device for pediatric patients to shield gonads 4.25+0.86 4.56+0.71 <0.001
12. Check the pregnancy or menstrual period before applying radiation 4.45+0.79 4.76+0.55 <0.001
13. Adjust the collimator for each application of radiation 4.24+0.74 4.45+0.74 0.003

14. Wear a protection cloth for the patient's family who plays a role in a locator

. o 4.27+0.83 4.47+0.79 0.004
in radiation

15. Use an extra protect'lon gear in case of other sections of treatment or examination 4.49+0.73 4714057 0.001
for a pregnant patient

Total knowledge level (Mean+SD) 4.28+0.51 4.53+0.47 <0.001

*1~5 points, by t-test
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Table 5, Knowledge level depending on the scholastic characteristics of the participants

Knowledge of radiation
safety management

Characteristics (MeanSD) p-value p-value
Before After

Grade Ist 6.7+2.8 11.3+82.3 <0.001 <0.001
2nd 11.3£2.1 13.2+1.4 <0.001
3rd 10.6+2.1 13.8£1.0 <0.001

Grade point average(GPA) less than 3.0 8.243.7 12.3£2.3 <0.001 <0.001
3.0~less than 4.0 9.9+2.7 13.0+1.8 <0.001
More than 4.0 10.243.3 12.8+1.9 <0.001

Learning subjective attitude Good 10.243.1 13.1£1.8 <0.001 <0.001
Bad 9.1£2.8 12.442.0 <0.001

Relationships with professors Good 10.043.1 12.9£1.9 <0.001 <0.001
Bad 8.6£2.6 12.6+1.5 <0.001

Need for radiation safety management education ~ Necessary 10.0£3.1 12.8+1.9 <0.001 <0.001
Unnecessary 9.3£2.7 12.9+1.7 <0.001

Completion of radiation theory classes Yes 11.0£2.1 13.5+1.3 <0.001 <0.001
No 6.9+2.9 11.4+2.3 <0.001

Completion of radiation practical skill lessons  Yes 10.7£2.1 13.8£1.0 <0.001 <0.001
No 9.4+3.3 12.442.0 <0.001

“differences test by paired t-test
“differences test by GLM
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Table 6, Attitude level depending on the scholastic characteristics of the participants

Radiation safety management

Characteristi attitude lue” lue™
aracteristics (Mean£SD) p-value p-value
Before After
Grade Ist 4.01+0.50 4.31+0.54 0.001 <0.001
2nd 4.48+0.47 4.63+0.44 <0.001
3rd 4.28+0.48 4.59+0.37 <0.001
Grade point average(GPA) less than 3.0 3.86+0.75 4.38+0.57 0.016 <0.001
3.0~less than 4.0 4.27+0.49 4.50+0.50 <0.001
More than 4.0 4.44+0.40 4.64+0.34 <0.001
Subjective measure of attitude towards Good 4.35+0.48 4.5540.45 <0.001 <0.001
academia Bad 4.15+0.55 4.50+0.50 <0.001
Relationships with professors Good 4.33+0.48 4.53+£0.48 <0.001 <0.001
Bad 3.93+0.64 4.54+0.39 0.002
Need for radiation safety management Yes 4.3240.51 4.53+0.48 <0.001 <0.001
education No 4.16+0.50 4.53+0.43 <0.001
Completion of radiation theory classes Yes 4.39+0.48 4.62+0.40 <0.001 <0.001
No 4.03+0.51 4.32+0.54 0.001
Completion of radiation practical skill Yes 4.27+0.48 4.60+0.36 <0.001 <0.001
lessons No 4.29+0.53 4.49+0.51 <0.001

“differences test by paired t-test
*differences test by GLM
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