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ABSTRACT

Objectives: The purpose of this study is to evaluate dental hygiene students’ recognition of
safety management and phantom practice in dental radiology. Methods: The study subjects
were 409 students in six regions who completed a dental radiology practice course and had
on-job experience more than once. After understanding the study purpose and contents, they
answered a questionnaire. The main jobs in dental radiology were analyzed. Results: As a
result, regarding the most difficult aspects of dental radiology practice, “it is impossible to
irradiate the mouth directly with X-rays” was the most common response (29.1%). Regarding
the question “what is the main role of students in dental radiology practice?”, the answer “it
is shooting simulations using phantoms” accounted for 59.7% of responses. The most difficult
regions in bisecting and paralleling radiography with a phantom were found to be the maxillary
& mandibular molars and premolars. The most difficult technique was reported to be locating
XCP maintenance to fit inside the mouth for both molars and premolars. The most difficult
region to perform bitewing radiography using the phantom was the molar region (2.87), and
the most difficult to perform occlusal radiography approaches were maxillary anterior general
occlusal radiography (2.92) and mandibular cross-sectional occlusal radiography (3.00).
Conclusions: The most technically difficult point in bitewing and occlusal radiography was the
correct positioning of the vertical and horizontal angles. Radiography practice was considered
to be more effective than previous mutual practice in terms of analysis of anatomical structures
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and patient treatment methods. Therefore, it will be necessary to improve policy regarding dental
radiography practice at the department of dental hygienics and revise the necessary laws and
regulations.

Key Words: Dental hygienist student, Phantom, Radiology
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Table 1. The general characteristics of this subject

Ar-geldolelee =R E Ao
&lo] = SAYS thAdO 2 Power analysisell 23 7]

£-01(1041490-201807-HR-

Characteristics Division N %
Gender Female 385 94.1
Male 24 5.9
School year 3rd grade 377 92.2
4rd grade 32 7.8
Area Gyeonggi, Dae Jeon 154 37.7
Daegu, 9 14.4
Kyungnam. 192 46.9
Missing value 4 0.9
Clinical number of times One-time 56 13.7
Two-time 188 46.0
Three-time 80 19.6
Four-time 82 20.0
Five-time 1 0.2
Missing value 2 0.5
Subjective health Health 260 63.6
Normal 134 32.8
Not healthy 14 34
Missing value 1 0.2
Clinica importance Very important 139 34.0
Important 262 64.1
Not important 8 2.0
Confiden Very confident 17 4.2
Confident 187 45.7
lack confidence 192 46.9
Very insecure 13 32
After graduation impact Very important 174 42.5
Important 224 4.8
Not important 1 2.7
Class Satisfaction Very satisfaction 86 21.0
Satisfaction 276 67.5
Unsatisfactory 44 10.8
Very unsatisfactory 2 0.5
Missing value 1 0.2
Health checkup Enforce 282 68.9
Force 49 12.0
Missing value 78 19.1
Total 409 100.0
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45 a(Y1h) = 0.05, effect size = 0.25, power = 0.952 AF&SH A W Qs B E =305 0 2 g2hg
20%E A53ITh T/dAke] LRk £/ 107HA] 2AME T o33} 2t <Table 1>.
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Table 2. Students' perception of dental radiography practice

Variables Division N %
Do you know that students often access the radiation generator Know 347 8438
practice space as a radiation frequent worker? Don’t know 61 15.0
Missing 1 0.2
Do you know that you have to take medical checkup to be qualified Know 362 885
as a radiation frequent worker? Don’t know 46 112
Missing 1 0.2
Do you know that you have to complete relevant education more ~ Know 369  90.2
than three hours before practice in order to be qualified as a Don’t know 36 8.8
radiation frequent worker? Missing 4 1.0
Do you know that a radiation safety manager works at your school? Know 259 633
Don’t know 146 35.7
Missing 4 1.0
Do you know that students are not allowed to take radiograph Know 380 929
mutually in radiation practice? Don’t know 27 6.6
Missing 2 0.5
Do you know that radiation frequent workers have to manage Know 389 9.1
personal radiation exposure? Don’t know 17 42
Missing 3 0.7
Total 409  100.0
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2 K| DA HHEIEAHME LR
2| TPGARA TR E Y A5 U8 5 S S0] 7P ol Y] ol A2 T W A A S AR
=4 29.1%= 7P =A U, shso] 2 alishe 212 Tigol|A] 2 AGsH] 59.7%2 LEt

3. WE SAES M o2 2ol A 7IeHel o2 B2

Table 3. Students' performance on dental radiation

21
W oz S242G Al 7H of 2@ Fel=defthT4] 2.84, slelti++2] 2.86< o]3loH 7Ie4| o= of
T P2/ 273, 519 2.74% R A g 2kS SIS s 210 2 U T Table 4>,

Variables Division N %
How much are X-ray equipment and a practice ~ Very good managed 114 279
room managed after dental radiation practice?  Good managed 169 413
Nomal 99 24.2
No good managed 13 32
Very unmanaged 1 2
Missing 13 3.2
What is the most difficult in radiation practice?  Inability to examine direct x-rays in the mouth 119  29.1
Inability to read a picture accurately 73 178
Impossibility of mutual practice 92 225
Inability of the x-ray tube to the patient's face 9% 235
What is the most difficult in radiation practice?  Etc 14 34
Missing 15 3.7
What are the main jobs of students in dental Professor’'s observation 68  16.6
radiation practice? Preparation of practical textbooks 31 7.6
Supplement to theoretical lessons 27 6.6
Practice a shot in the phantom 244 59.7
Analysis of reading Cases 7 1.7
Missing 32 7.8
Do you follow safety rules for radiation protection Very good practice 139 340
well in dental radiation practice? Good practice 179  43.8
Normal 74 18.1
No good practice 4 1.0
Missing 13 32
Do you follow three major factors (distance, time, Very well observed 95 232
and shield) of radiation exposure protectionin  Well observed 176 43.0
dental radiation practice? Normal 116 284
Do you follow three major factors (distance, time, No well observed 9 2.2
and shield) of radiation exposure protection in  Missing 13 3.2

dental radiation practice?
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Table 4. Difficult technical parts of the phantom standard equipment
Variables Maxilla Mean+SD  Mandible Mean=+SD
Pentam isocenter Incisor 3.30£1.125 Incisor 3.23£1.082
difficult parts Canine 3.00+1.034 Canine 3.01+1.043
Premolar 2911909  Premolar 2.941+0.923
Molar 2.84+1.062 Molar 2.861+1.058
Technical a difficult part Head control 3.1240.993  Head control 3.13£0.983
Setting the position of the film 2.97£0.927  Setting the position of the film 2.9510.924
Vertical and horizontal alignment  2.73+£0.937  Vertical and horizontal alignment ~ 2.74:0.925
Standad photography 2.86+0.917  Standad photography 2.89+0.917
Table 5. Difficult technical parts for parallel phantom
Variables Maxilla Mean=+SD Mandible Mean=+SD
Pentam isocenter  Incisor 3.22£0.928 Incisor 3.19£0.915
difficult parts Technical a difficult part 3.06+0.897 Canine 3.040.903
Premolar 2.90+0.927 Premolar 2.891+0.910
Molar 2.884+0.982 Molar 2.831+0.978
Technical difficulty XCP film retaining device 325£1.063 XCP film retaining device 3.27+1.051
XCP film retainer location 3.03£0.957 XCP film retainer location 2.99+0.958
Investigati on direction and location of 3.114:0.971 Investigati on direction and location of  3.10£0.982
the centerline the centerline
Parallel technique fundamental use 3.1040.957 Parallel technique fundamental use 3.1240.953
Table 6. Difficult parts and technically difficult parts of the phantom bite wing shooting
Variables Divisions Mean=+SD
Hard parts to be filmed Premolar bite wing 2.91+0.831
with a bite swing Molar bite wing 2.87+0.902
Technical difficulties ~ When placed so that the top and bottom of the film are fed back to the teeth 2.94+0.840
When you place the film's wings on a mating surface and fix them by the occlusal plane. ~ 2.884-0.851
Vertical, horizontal angle 2.7610.877

Setting exposure conditions, such as tube voltage, tube current, and exposure time, for 2.9840.859

filming locations
Bite wing principle

2.9510.797
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Table 7. Difficult technical parts of the phantom Unit: Mean£SD
Variables Division Maxilla Mandible
Topograpic occlusal Topographic occlusal projection 2.99+0.867 3.0410.833
projection technical difficulty Lateral occlusal projecyion 2.9210.814 3.0010.853
Technical difficulty Head fixed 3.1040.935
Position of film and pipe 2.9310.898
Vertical, horizontal angle 2.72£0.904
Entry point of the central radiation 2.851+0.876
Setting exposure conditions, such as tube voltage, 2.99£0.911
tube current, and exposure time, for filming locations
Topographic occlusal projection principle 2.9410.805
Table 8. Difficult parts for reading phantom images Unit: Mean®SD
Division Maxilla Mandible
Incisor 3.031+0.855 3.06+0.838
Canine 3.014+0.828 2.99+0.841
Premolar 2.8610.787 2.851+0.786
Molar 2.80+0.833 2.82+0.831
Table 9. Frequent of the five mistakes Unit: Mean£SD
Variables Division Maxilla Mandible
Frequent of the five mistakes ~ Elongation 2.741+0.954 2.77+0.940
Frequent of the five mistakes ~ Fore shortening 2.9510.946 29740933
Frequent of the five mistakes ~ Horizontal overlap 2.8910.956 29240917
Frequent of the five mistakes ~ Cone cutting 2.88+1.002 2.88+0.987
Frequent of the five mistakes ~ Excessive bending 3.17£1.105 3.16%1.092
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8. WH &F Al 71 B0l oh= 5th &4

afE] 0 2 2o A] 7} o) 5= 5 A
o] 2.77& ettt thg-0 = FARE7Ho
2.89, 5ofo] 2922 UEpsiti<Table 9>,

_l

ot Qo] 2.742 714 71 Uebet, ko) stet ol
==

O A
gt} aet B 2.88% AFEQI AL SRR F3o] et

E >

https://doi.org/10.13065/jksdh.20180087



1020 - J Korean Soc Dent Hyg 2018;18(6):1013-23

X3k o
&2 % et

ARFOIA A 532 1940l whek WA AR o) AR§o thstol ado] JakElol ufe} 2011 o]F
AT AL )22 SIh S e] B A4S 8 4 Q7] whol SRS o] Hpabd A
Sagol Wake 270 Hiick. 712 IS A SIS B9 B0l 5L A SYSL Ut
Qo] o] WE S e sle] 2

=
AR BE2 Stulof|A] WS B-8-o XAt AES olpdtal, @GS 18] ol us

of,
>
>
tlo
L
4
4T
S
g M
rr
|
|
H
%
il
39,
fu)

o 2491 Ael, AR, 2l 2 #4:3t0] 66.2% 2 et

Apdrtolol et 2| AL 1} (14.3290), 292} (12.93%) 392t (13.719%) 2 APt 57 = Zhast

of QP algol| chgt A5 2454 Al g3 76, St ofife] brto] gl ujFgke]of oieh
w52 AEPEEC] Y T AR A0l BiS F2E LTt k. SAEG Al et

7h7bg ofele 2912 Uehton], BayEa) Al stolth a7} /g ofele Bel2 Lebge. ol 4%
Aol 7H5 91 Al7le] 572k Bl WalHHlolA Aleldxl7} 71 ofele Rglz Lehd 15 o
2191} SRS Aol ek BT} goleh AL, ofol) PolAle) BIUIE} S otk
o} sfoleixlo) e 2 A Al £AIS Hokrlolo} g Hlolet ALREIT) MOl A] ch el B
o] 7 o] WL Al Aol R, sherarinl Hojo] 74 olika ekt Ak 15]
of QAamteb ol Uehiet. AjskE2) shmol WA bR RIA 225 242 btk 2ol 633%
L o Q1A 35,706 BETER QAABIRTh. AR WA olo] EANMYAl WA SR
QT AIol] ZA] HushES B} o] Qirk. ok PSS i A S| FAISHES Ho]
9L QATEIR N S SIS AT o) B A 02 MABLES
Q] Aol QlofE s ol Tt TS} 4] ke Ao By,
N

=

1o

A

=
=
09 WSS SYsha A 2 A F4 A7 54

L T
Q] EAJol T2 XA A] SIS
|

ol
>
=
i3
of
=2
N
F;
o
Q,
Ir
Py
S
N
o
=}
4
T
T
w
H
&
—_
XX
N
>
>
oy
O,
30
Sy
N
i
E_)i
i)
3
)
fn)
T
pE

]:_] 0o
oo O,

~
= B
gy
o S
% g
L=
RO
30 O
o ox
Mo 1o
e R
o 1o
e
) EV
| o
N o
Ry
G ii&‘:
-1 dlo
L%
o H
Y
X
i o
o2 2
=2 =0
L
ek
mr

o]
X £
<
i_% rlo
)
T
e
Ml oR
i
I

o] 2 Aof| sl = 50.6%7} 2% 2 slTkT QIAIGHTL Qlof A YRS Ql5t HiA}
73S 9J5) sHYS0] x|apHAI AL W-80] AL x|42] 0 & FAIAAZ T e} 9k

5718 A 7V ofel e Belt Adetel A9 Adot 7 (2.84)2 714 ol
FATH(291)E 5 AR offA A7 Bkt ASITE Bote] 49 A th]7H2.
A7} loh4717] (2.94) 0.2 LT, 0|7k 2t 7o) AR {17114 AT A &S
2] #Yo] 32.3%2 71 of {A UERRIL Thg-0 2 ettt 7F 18.9% = LiE} 5o
T .9l7 1 thgo| slolHx| & 11.6% 2 Lreht
A

R
> r
T
X
S
O x>
i)
o,
o

r |

o, o
1

ol

d

ro

1>

o

k1

e 2

oo
A%

7
].

g
ol
S~
i

§rE

=2
2

I"

N
o oy © 3o

(@] o].m
ol
ol mz O.

}

]_

d

re
re
fo 44 1o

oY X
40 o>

slelthAl7} 211067} 714 o117 QlAls
Jolgh Zzjolch. chx|e] 79 12 B ARhgo] 71 | el 3 Qloi[1], Mol =

N
=

N
.

o
o

https://doi.org/10.13065/jksdh.20180087



o
I
re

ot
=}
0R
0
X
rio
o
~
>t
40
0=
]

_q_}
0=
10
>t
=]
o
>

gl
B
om
Mot
olo
gt
el
nz
>
AT
X
-
o
N
[

Aspolu}, 747]2] 7= goto] 249 2|ot 3 74 2130 Lol7h Aol ARl 74 el skl
A Aljo] 71 ko] Whayskan 52 74e) 91717} F.25) S5 ] Allo] Bol Upehd 4 9l 9lo]ck. 1
2L W] 79 774 Ul Bk 27]9) o] ol 447h2 2 8w Afte] w37} oh i QI
o] 7L} Q23715 WegsiA| oot 7] Hejol Tiat of2) o] Bigirha miekic,

B0 2 HYHY A 714 ofele Rejs Aote] 29 ti7A(289)5 71 ofRizl AZteka glgi o
thgo] 47429012 ekt stote] 29 th7x(2.89) theo] A71(2.89)0 2 ek} 57t
e 7102 ekgtch, ot 2[17]0] Aol B 7:3](35.49), Lekgo] 7A7](10.5%)2 Lehd 24zt
o] 80} {15]0] AT Afoe 7] (36.49%), Tho] AolzIx](35.5%), BtoteT (33.6%), 31ozd
7)(30.9) LR A7k Atolsic). Tejut o e o] ofzlgo] Tl ekt 24e 2 o 2
A3k, TGOl = M 0 2 Bl A9 714H O TV ofele HE L 4K, Sz gy
AQ7)olekL ZAREIRl =) bt 7I[1710] Aol i A AEolNE BETH TEo] 92| Aol
2 714 3, 315]0) Aol E BET} 0] 93] 470](30.9%) Lhebstom, 7 chgo] 44, 43
72 9 70| 32.6%2 ZAVE 2} o|g ATtolch, o2 AR 77 UlelAf s sl el 722

o o
Zoluk, Mlo] 79 3 121 SHS ALA7H S 4 o] w2l Ak B7o] 2ol o] B
Ao 5th S 2AR 23} golat sto} B Qo] 713 7] Uebte. o)

I[18]9] Aol M = Aol 7Hg A Uetstal, - gdole defix] el 7ol 65%= 7
o o

A/ E70] 80%,

>
2
e
0,
[
(@5}
XX
U
A
)
32l
iu)
ol
ol
4
>
H
2
)
L .
re
o y
(@]

SIS ofo} o] WY BYAEE Fate] ol2AQl P o8 4 AT A% thgRte] Aol

= [} o
& 9 TR 773 U 8739 BE XA B et = 245 ofelgo] Biek. o|gRofe]
9= e o] 2 Qlat wj=e] o 29lo] WAy

o
Il"‘
oz Pl ui2 B SIS AT FLUTE Akt T 44T 4 92 o] 43
. _

(e}
15 b8 1A bl YL o] 83 A4t obnkel 428 FaslaiAet o] 17
o

Rl

[7,20: 2410141 2|THSIAIAS-S HAPA QA 1 741 Bl Arif 0 2 1B o] QIrhs Q178 A4
2 33 Qs AL S g o] YA A=A o HRolk Smm gl $A1EUAE Pl

9lc
2eA70) ARE L ATT Rt Shdolt, A57o] Aok glot BE LSS UIet & 4
2.2 UxJ5he 22 55 977} (44 0.2 o) 2ojxiop

=
&0 2 v, WE S F8-9 A opAd A S 28-S olsial AT AU YAES] 2| g

AP A Ale) ARS8 ot w8 0] B HIE 4 Qi A7) o] 2ol 4 912wk,

https://doi.org/10.13065/jksdh.20180087



1022 - J Korean Soc Dent Hyg 2018;18(6):1013-23

Hojo] 79 slolei7A(283), Aol 7A(289)2 Uehton] 7147l ofzle REL Absjel mE
XCP #A17178 77 W) 9314171 2 0.2 Uehgtek.

4. W02 5OJHY) A] 14 ofele B9l f A 2.87), WHE
Ak Y (2.92), 310} 25 Aok WEEA(B.00.02 Lheprony
o1 S8 44, 4B HSH AP 202 Uelsic,

5.7 0 2 225 Ho) T MY W= ) 74 ofe} 2 29l oteh7x] (2802 ek of

(o)

References

[1]Dental Hygiene oral radiation research institute. Oral Image. 2nd Seoul: Komoonsa;
20009: 7-8.

[2]Lee BD. A study on the risk and radiation potection in the field of radiation potography.
J Korean Acad Dent Assoc 2005;45(11):737-42.

[3]Kim EK. Radiation safety management in dental radiology: present status and future. J
Korean Dent Assoc 2014;52(3):147-52.

[4]Lee W. Current status of medical radiation exposure and regulation efforts. J Korean
Med Assoc 2011;54(12):124-52. https://doi.org/10.5124/jkma.2011.54.12.1248.

[5]Jang JH, Hwang SL, Jung HR. The relationship between behavior of radiographic safety
control and job stress in dental hygienist. J Dent Hyg Sci 2010;10(4):265-71.

[6]Lee KH. A study on radiation safety management by dental hygienist [Master's thesis].
Cheonan: Univ. of Dankook, 2004.

https://doi.org/10.13065/jksdh.20180087



o

201+ 0| - AR 9 / A1 S| X TARY HEISS HAUS 24 - 1023

[7]Yoon JA, Yoon YS. A survey about the knowledge, attitudes and behavior for radiation
safety management of operating room nurse and dental hygienists. J Dent Hyg Sci
2014;14(2):230-39. https://doi.org/10.7742/jksr.2014.8.7.467

[8]Nuclear safety low[Internet]. Nuclear safety low; 2015. [cited 2018 Oct 7].Available
from:http://www.nssc.go.kr/nssc/information/law3.jsp?mode=view&article_no=29929
&pager.offset=0&board_no=15.

[9]Nuclear safety and security commission radiation safety department-217(2015.1.22).
Notice of x-ray human survey as a licensed radiation generator for practical training
purposes.

[10]Lee MH, Yoo YS, Lee JS, Lim YC. Research on the actual condition of the radiation safety
management(RSM) for the educated training of the dental diagnostics x-ray generators.
J Korean Soc Radio 2014;8(7):467-77.

[11]Kim MY, Lee GY. Clinical practice and x-ray technique by dental hygiene student. J
Korean Dent Hyg Sci 2008;1(1):11-8.

[12]Park IS, Lee KH. A study on the environmental condition and safety in dental
radiography room. J Dent Hyg Sci 2004;4(1):49-64.

[13]Lee KH, Byun AR, Kim SK. Impact of dental radiography awareness on radiation
exposure and concern among adults. J Dent Hyg Sci 2014;4(4):527-37. https://doi.org/
10.13065/jksdh.2014.14.04.527

[14]Na HH, Jin HJ, Lee MK. The awareness and performance towards the dental radiation
protection behaviors in busan and gyeong-nam. J Korean Soc Dent Hyg 2014;14(5):
673-80. https://doi.org/10.13065/jksdh.2014.14.05.673

[15]Jang GW. An analysis of the dental radilology practice of some hygiene majors. Res
Bulletin Jinju Health College 2002;25(2):172-87.

[16]Yoo JM, Kang BS, Kim SH. A study on radiation safety education knowledge, and
practice in using portable intraoral x-ray equipment of dental hygienist’s. J Korean Soc
Dent Hyg 2017;17(6):1053-65. https://doi.org/10.13065/jksdh.2017.17.06.1053.

[17]Ahn GS. Kim HJ. Analysis of oral radiography practice. J Korean Soc Dent Hyg
2011;11(5):783-90.

[18]]Kim MY, Lee KY. Clinical practice and X-ray technique by dental hygiene student. J
Korean Dent Hyg Sci 2008;10(1):11-8.

[19]Lim JD. Analysis of personnel awareness for the safety management rule in diagnosis-
purpose radiation[Master’s thesis]. Wonju: Univ. of Yonsei, 2000.

[20]Rhim JD. A comparativ analysis of personnel awareness for the safety management
rule in diagnosis-purpose radiation [Master's thesis]. Seoul: Univ. of Yonsei, 2000.

[21]Han OS, Woo SH, Kim SY. The knowledge and attitude toward radiation safety
management in dental clinic worker. J Korean Soc Dent Hyg 2014;4(6):849-57. https://
doi.org/10.13065/jksdh.2014.14.06.849

[22]Jeong JY, Han MA, Park J, Ryu SY. Performance and related factors of radiation safety
management in dental hygienists. J Korean Soc Dent Hyg 2016;16(2):215-24. https://
doi.org/10.13065/jksdh.2016.16.02.215

[23]Kim SJ. An inquiry into dental personnel” s knowledge, attitude and behavior about
the defense against dental radiation. J Dent Hyg Sci 2004;4(1):15-30.

[24]Jang JH, Lee HN, Lim CH. The effect of occupational exposure on quality of Life in
dental hygienists. J Dent Hyg Sci 2010;10(4):717-25.

https://doi.org/10.13065/jksdh.20180087





