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Abstract
Background: The class of oral imaging practice in undergraduate course of the department of dental hygiene 
is very important to enhance work performance of dental hygienists’ radiologic examination after students 
graduate.

Method: We divided inside and outside of 8 exposure dosimeters into shielded ones and unshielded ones, 
performed irradiation 1,000 times, 2,000 times and 3,000 times respectively and compared and analyzed 
depth dose, shallow dose and accumulation dose.

Findings: The accumulation dose of shielded ones examined 1,000 times, 2,000 times and 3,000 times was 
0.1 msv, which doesn’t exceed 1 msv of normal person’s dose limit and 50 msv of occupational dose per 
year by International Commission on Radiological Protection Recommendation. All of the examinations 
were safe results regardless of frequency, and when they were unshielded, it was 1.23 msv at 1,000 times 
of examination, 29.25 msv at 2,000 times and 40.26 msv at 3,000 times, which indicates the higher the 
frequency is, the higher the exposure dose, showing the importance of shield.

Improvement: We intend to provide a basic resource that in the undergraduate course of the department 
of dental hygiene, learning radiologic examination technique through actual mutual practice rather than 
pandom practice in the irradiation practice is more effective and safer.

Keywords:  Department of dental hygiene, dental hygienist, oral imaging, examination practice, exposure 
dose, shield.

Introduction
According to Article 2, Clause 1, Section 6 of 

Enforcement Decree of the Act on Medical Articles, 
etc., dental hygienists can perform radiography for oral 
diagnosis at health agency or medical institution that has 
radiation generating device for diagnosis suitable for 
safety management standards[1]. and the radiography at 
dental institution is mostly done by dental hygienists.[2].

Kim[3] claimed that dental hygienists play a main role 
at dental clinics as staff of radiography, and as the level 
of their knowledge and attitude is higher, the level of 
radiography defense behavior is higher. Lee[4] revealed 
in the research on radiation safety management that the 

level of knowledge about radiation safety management 
is higher, the level of the attitude and behavior is higher, 
and the level of the attitude is higher, the degree of 
behavior is higher in the relation among the knowledge, 
attitude and behavior of radiation safety management.

However, the use of radiation in the medical field 
provides critical benefits in diagnosis and treatment, 
but it can’t be denied that there are damages caused by 
radiation exposure[5].

The exposure by dental radiation is remarkably 
lower than other diagnostic medical radiographic 
inspections, but the frequency is very high[6].
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Therefore, when irradiation is done, the choice 
of radiation generating device and irradiation dose is 
needed according to the purpose, irradiated part, and 
patient’s characteristics, and the understanding on the 
physical property of radiation along with the knowledge 
and experience required in the application to device and 
technique should be accumulated[7].

The clinical performance ability, an important 
performance index of the dental hygiene education, is 
a critical part to evaluate the performance ability as a 
dental hygienist after a student graduates. The clinical 
practice education is an integrated form of all curriculums 
and becomes direct education for a dental hygienist’s 
duty and responsibility by giving the behavior change 
in the knowledge, technique and attitude that a student 
acquires[8].

Thus, this study is intended to reveal dental hygiene 
students obey safety levels of exposure dose, perform 
safety regulations, and the accumulation dose is safe in 
their performance as radiation workers, and to provide 
a basic resource that in the undergraduate course of 
the department of dental hygiene, learning radiologic 
examination technique through actual mutual practice 
rather than pandom practice in the irradiation practice is 
more effective and safer.

Method
1.	 Measurement tool: We implemented an experiment 

using 8 personal exposure dosimeters offered by 
Seoul Radiology Services for research purpose from 
January 1 to March 31, 2019. After attaching each 
number to the exposure dosimeters for distinction 
in order to reduce errors during the experiment, 
we irradiated and performed a radiation exposure 
experiment using rootapex shooting equipment in 
the oral imaging laboratory of Sunmoon University.

2.	 Measurement method: We measured the exposure 
dose by dividing the exposure dosimeters in the 
root apex shooting room inside the oral imaging 
laboratory of Sunmoon University into inside and 
outside.

	 The exposure dosimeters in the room were divided 
into 3 shielded ones and 3 unshielded ones, and 2 
exposure dosimeters were set out of the door to find 
the amount of exposure dose out of the room with 
the doors closed during the X-ray irradiation.

	 Regarding the frequency of irradiation, the 3 

exposure dosimeters inside of the room were 
divided into 1000 times, 2000 times and 3000 times 
for accumulation irradiation, and the exposure 
dose was measured in the exposure dosimeters 
with the irradiation completed by a professional 
interpretation company.

3.	 Analysis of date: For the exposure dosimeters 
with the irradiation completed, we requested a 
professional interpretation company to compare 
and analyze exposure dose according to shielded 
and unshielded ones, and the frequency of shooting 
by dividing into depth dose, shallow dose and 
accumulation dose for precise analysis of exposure 
dose.

Result and Discussion
In dental medicine, radiographic inspection is useful 

in the diagnosis of oral diseases and the establishment 
of treatment plan, and as demands of orthodontics, 
denture and dental implant increase nowadays due to 
the improvement of income, the areas of radiographic 
inspection are expanded from intraoral radiography to 
external-oral radiography, panoramic radiography and 
digital radiography[9].

Accordingly, the clinical practice education 
to reinforce the field performance ability of dental 
hygienists, which are oral health specialists, is essential. 
The clinical training of the department of dental 
hygiene curriculum is the process that students actually 
perform the theory and practice that they learn during 
the undergraduate course at the dental clinic. Through 
this clinical training education, students can form their 
occupational values and improve capability as an oral 
medical specialists[10]. Yang and Moon[11] reported in 
their research that when the satisfaction level of clinical 
training is high, autonomic and responsible learning is 
performed, along with effective and efficiency clinical 
training education.

This study experimented the actual accumulation 
exposure dose and the importance of shielding by 
repeating irradiation based on 1,000 times of irradiation 
done during the radiation practice process, and compared 
and analyzed whether the irradiation act and exposure 
dose during the practice sessions during undergraduate 
course are safe. The results are as follows.

1.	 Comparison of exposure dose levels according 
to irradiation accumulation frequency: In the 
result of irradiation 1,000 times, 2,000 times and 
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3,000 times, the levels ofdirectly irradiated shallow 
exposure dose are 1.22 msv, 32.98 msv and 43.18 
msv respectively, and those of depth dose are 
1.23 msv, 29.25 msv and 40.26 msv in the same 
condition. [Table 1,Table 2,Table 3].

2.	 Comparison of exposure dose levels according 
to shielding: In the result of comparing the change 
of accumulation exposure dose levels according to 
shielding at irradiation of 1,000 times, 2,000 times 

and 3,000 times, when they were shielded, it was 
0.1 msv according to irradiation frequency change, 
which indicates there is no change in levels, but 
there was a drastic change in the level of exposure 
dose when they were unshielded. In other words, the 
accumulation exposure dose irradiated 1,000 times 
was 1.23 msv, 2,000 times was 29.25 msv and 3,000 
times was 40.26 msv, so as the frequency is higher, 
the levels of accumulation exposure dose are higher.
[Figure 1].

Fig. 1. Comparison of the cumulative measurement result figures among the results measured by radiation 
under different shooting conditions

Table 1. Exposure dose investigated 1000 times in 
radiation with different filming conditions

Shallow Depth Yearly 
accumulation

No shielding 1.22 1.23 1.23
shielding 0.01 0.01 0.01
outside 0.02 0.02 0.02

Table 2. Exposure dose investigated 2000 times in 
radiation with different filming conditions

Shallow Depth Yearly 
accumulation

No shielding 32.98 29.25 29.25
shielding 0.01 0.01 0.01
outside 0.02 0.02 0.02

Table 3. Exposure dose investigated 3000 times in 
radiation with different filming conditions

Shallow Depth Yearly 
accumulation

No shielding 43.18 40.26 40.26
shielding 0.01 0.01 0.01
outside 0.02 0.02 0.02

Nuclear Safety And Security reinforced the safety 
management system on frequent visitors such as radiation 
safety education, implement of medical examination 
and maintenance of radiation exposure dose record 
by reflecting opinions that it is necessary to improve 
the safety management system for frequent visitors of 
radiation management zones as it revised Nuclear Safety 
Act in April, 2016[12-14].
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Regarding overseas cases, International Commission 
on Radiological Protection recommends at ICRP 103 to 
classify the degree of risk of radiation work areas instead 
of classifying radiation workers and frequent accessors 
to maintain the management function for protection of 
radiation workers with occupational exposure, which 
means it recommends to reorganize radiation safety 
management system of frequent accessors by reflecting 
the degree of hazard of radiation access areas where 
students perform shooting practice[15-16].

According to the recommendation of International 
Commission on Radiological Protection(ICRP 60), the 
limit of exposure dose of normal people at planned 
exposure situations is 1 mSv per year, and occupational 
exposure shouldn’t exceed maximum 50 mSv for one 
year, and the exposure limit is average 20 mSv for five 
years[17-18].

Therefore, workers who work in radiation controlled 
areas where medical radiologic equipment is operated 
are strictly managed by having them wear personal 
exposure dosimeter regardless of their work type[19].

This study confirmed that the actual accumulation 
exposure dose occurring in the training process of 
undergraduate course is within the safety level in the 
experiment of accumulation exposure dose based on the 
actual radiation exposure amount of personal exposure 
dosimeter that students wear during the radiology 
practice course in accordance with the radiation safety 
system.

Conclusion
This study researched the exposure dose of dental 

hygiene students during the oral imaging clinical 
practice course. Due to the regulation of Nuclear Safety 
Act, undergraduate students are not allowed to shoot 
directly at the mutual practice, so they do pandom 
practice, and directly shoot at the clinical field after they 
graduate. Even though both supervisors and students 
must execute radiation safety education, and the oral 
imaging practice is done in the safe environment under 
the management supervision, accurate practice and 
training for radiography in the undergraduate course are 
needed to reduce unnecessary radiation exposure dose 
in the clinical field, so I did the experiment of exposure 
dose in order to confirm that the accumulation exposure 
dose shot at the pandom during the oral imaging practice 
is thesafe level.

In addition, the experiment is done by being 
divided into shielding and unshielding to highlight the 
importance of shielding at the clinical practice and the 
clinical field.

The result shows that the accumulation dose of 
shielded ones examined 1,000 times, 2,000 times 
and 3,000 times was 0.1 msv, which doesn’t exceed 
1 msv of normal person’s dose limit and 50 msv of 
occupational dose per year by International Commission 
on Radiological Protection Recommendation. All of the 
results were safe results regardless of frequency, and 
when they were unshielded, it was 1.23 msv at 1,000 
times of examination, 29.25 msv at 2,000 times and 
40.26 msv at 3,000 times, which indicates the higher the 
frequency is, the higher the exposure dose, showing the 
importance of shield.

The result of measuring exposure dose generating 
during the clinical practice shows that it is safe level 
to human body. The safety education for management 
of radiation exposure should be done from the school 
training courses to prevent radiation mistake or 
unnecessary radiation exposure. This study can be 
provided as a resource for revision of Nuclear Safety 
Act into actual irradiation for students to practice. 
Furthermore, there should be various comparison 
experiments and actual surveys on exposure dose based 
on the guidelines of dental clinicians’ exposure safety 
management.
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