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— Abstract -
The Study on the Protection and Actual Condition of Using the Dental X -ray Unit

Eun Ju Kang - Beong Gyu Yoo
Dept. of Dental Hygiene, Wonkwang Health Science college
Dept. of Radiotechnolgy, Wonkwang Health Science co[lege*

This paper will present the result of research which was done with 201 places on the actual condition of
using dental diagnostic radiography unit and the protection of radiography. The purpose of this paper is to
comprehend the actual condition of using dental x—ray unit and to protect when they do radiation work.
Moreover this paper was completed to prepare basic materials that could be helpful to reduce the exposure
from radiation. This paper obtains the following result.

1. On radiation photographing work in the dentist office, 60.3% of dental hygienists treat this job, and
19.2% of assistants, 10.8% of dentists, 5.6% of radiolotechnologists and 4.2% others performed this job.

2. The case that radiation worker is educated about diagnostic radiography safety supervision has been
shown 14.4% and uneducated case has been shown 78.1%.

3. The result about the actual condition of using the oral diagnostic radiation per day was that a number
of film which take photograph again (less than 1 exposure) was 40.3%. Normal photographing(l1~10 expo-
sure) was 85.1% which is the highest percentage. Using the bitewing film and occlusal film was 7.0%, and
12.4% respectively. The percent that they use cephalo film and panoramic film was 16.4%, 29.8%
respectively.

4. Dental intra diagnostic radiography unit made in 1996~2000 was 24.9% and the one made in 1991 ~1995
was 19.9%, in 1986~1990 was 19.9%, in 1985 was 9.5% according to the answer. On kVp, they use 60 kVp
mostly (61.7%) and On mA. they use 10mA with the highest percent(66.7%). On the dental extra dia-
gnostic radiography units which are used for doing the extra oral radiography, the one made in 1996 ~2000
was 13.4%, in 1991~1995 was 9.5%, in 1985~1990 was 2.0% according to the answer. They use 71~80kVp
with 10.9% and 60~75kVp with 95%. They use less than 10 mA with 194% and 11~15mA with 2.5%.
16~20 mA with 1.5%. But the case they exactly do not know how much mA they use or they do not have
any mA was 76.6%.

5. General characteristics and the part of protection through the protective equipment by operator are
completed with 89.1%. They have shown the similar difference in the relationship with age(p <0.001),
experience(p € 0.05) and in-patient(p < 0.05).

6. When they take photographs of radiation with general quality, how far they keep the proper distance from
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the cone is as follows, Keeping safe distance is 12.9% according to the answer with the low percent. This

result is similar with the difference related in experience(p < 0.05) and work(p < 0.05), the area of working(p

{0.05) and in-patient(p < 0.05),

7. The answer about the questlon if they hold the tube head when they take photographs with general

chardcteristics is as follows The answer that they never hold the tube head and cone occupies 62.7% with

the highest percent. It is shown the similar difference with age(p < 0.05).

8. According to the study that they put on dosimeter with general characteristics is as follows. 64.7% has

never put on the dosimester with the highest percent. 33.8% showed similar differences with experience(p €
0.05). work(p {0.001), the area of work(p (0.005)and in-patient(p < 0.001).
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.49+ Hg—qj Table 1. General characteristics.

Characteristics Division Frequency Percent
1. ZAITHE & &d Age 20~25 age 51 254
B ZA QAL 20008 GRABANEY Fos 26~30 age 66 32.8
- e N T 31~35age 53 26.4
3 A% AL F2EL Fas 74 AgEs ¥
- . 36~40 age 24 11.9
A2 10002 MAS AAYHA Fo2 AEAE
2T 2 BYE ARAE OF YoD W A3 Over 4 age 5
NYSEE sty wrek B AR 7|Z (X A 9 Place of work Dental clinic 105 522
2 ) m,\};\q FAR7} E AL YL SHhsE ARG Dental hospital 18 9.0
o 9ol AHES HAt YEAE 20009 49 39 Univ. hospital 22 109
ahd 49 149 (5 23 23087 ek I F EF Health agent 55 274
23 2082 A3 20187F QF Aol General hospital 1 05
Area of work Metropolis 65 32.3
. B City 46 22.9
Town 43 214
+3¥ A8E SPSS(Statistical Package for Social Scien- Other 47 234
ces)E o] &3 EAFHAY, JAIE= ZA AR dut Experience 1~24 months 42 209
ol EAn wWabalel ol & dde RE, WEES AE of working 25~48 months 34 16.9
gdgom, AR dubE el B4 mhEl Ak b 49~72 months 23 114
3 Apol7t BEINE X-testE /94 HES FI AU 73 ~96 months 24 11.9
97 ~120 months 25 12.4
Over 121 months 53 26.4
.I“’ ﬂ:?- 2% Experience 1~24 months 42 20.9
of operation 25~48 months 36 17.9
1. ZAIHARSl LRixol 5y 49~ 72 months 25 12.4
ZAU AR AEE 20~ 254 511 (254%). 26304 19796 months oo
N 97 ~120 months 24 11.9
66™ (32.8%), 31~35A 539 (264%)0 2 WHES AA Over 121 months 48 939
sow, 2RAE AR ge) 1059 (522%) 02 4 % '
Total 201 100.0

o I ooz BY(A) At 5598 (274%) 5 AA DT
TEAGLE HEANA 7P A WEbE (657 (32.3%)),
FTAEA 46 (229%), 2%Al 4378 (21.4%), 718 477
(234%)22 22 FxE& veulch IFFES 12170

o] MO, AFAIAE 317 (10.8%), YA 16%
(5.6%). 71€k 12 (42%) &2 vebdt(Table 2).

Q ol 4ol 53IW(264%) 02 FF A YERI, 1~24

Mol 429 (209%) 2.2 11 &g AANHT A7 A

& @EAAY RUIY oA B BE £Ad 3. ZCIUALM OHETE| MKt B

487 (239%) .8 WE B 9ES FAP RS

Swoggudg ga 2 FAALE ¢ 4 A90 AGawad 779 ohAs pels 9L 9T A

(Table 1). aupaa otABE WYX WS WA AR W

o Aol girt: Swo] 157%(781%)0% vEgon,

2 téI'AI'Ad gapgx} okt 2wk 99 (14.4%) ol EF 3 th(Table 3).
A BQ e 2RI Y= Aol M EAAIL oA 4, P2 FTEHR BALM 0|2 AE|(GHRTT)

ol Ae @ ATl FaaE Aol ol Aol

vaoge T AdH PN BAYRE AB9 WAA BYA AFD Qs ABYsE W F=

QAL 173%(603%) 0.2 F14 wA dEged, 1 9 &% H@ ¥ go] HEx B: AR, vy S@d

Lo8 ZFEAY) HARY HYUREE b 559 (19.2%) 1208 (59.7%) 3% 174 vvF A 7l= A5 8194 (40.3%)
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Table 2. Radiation operator.

Division Frequency Percent
Dentist 31 10.8
Dental hygienist 173 60.3
Assistant 55 19.2
Radiologist 16 5.6
Other 12 42
Total 287 100.0

Table 3. Education for the diagnostic radiography safety

supervision,
Division Frequency Percent
Educated 29 144
No educated 157 78.1
Unknown 6 3.0
Other 9 45
Total 201 100.0

o2 vt FU YA ol&HE EEIES
B 2 A AE 2gsteA & ZEA 1~10%
°l 17178 (85.1%) 22 743 l;;—ﬂl vetston 11~20% #
18%(9.0%) 22 et £ % B wBES
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} g #g2 574 og} %}%‘Sh AT 11 (55%) ©l

Pom, 54 ol Y2 3W(15%), FF37 UA &
T Abgre] AA 18703(93.0%)2§ ekttt et
o] &3 #H2 53 o3 FYE I Yy 22
0.9%) | % o, 5% oA %013}_7_ 9oy 99
(4.5%)01 Sgdch Ty Z93lA] Eeos Al
1768 (876%) 22 #Edst= 22T A =3t 7942
FA o] &HE AFE2HELS #Yste ALt 33H(164%)
olgien, #93tx =Tk 168 (836%)°l SHIATH
st "E o8 #APols 608 (298%)°] SHEHILH,
293l et 1419(70.1%) ) ST EHH Table 4).
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ol pE £
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5. & ZICHE AN O]

0l0

&EH

AREElY Qe PGS AR A 77l 2 dAll
AE E& A 1996~2000L4’51°ﬂ 508 (24.9%)°] 1991~
199534 A2 409 (19.9%), 1986~199013 2] A4 40t
(19.9%)°] <9 on, 198534 S AHE3ly ot SE3
AFEE 199 (95%) ol YElETh 3, AT Qs 717
b 2 de Qx) REE 9w 52 (259%) ol HAct
T Agg #9779 FALE 60kVp AHEEIE alt}
31248 (61.7%)°) @3 7HE =A uvesioen,
REE %% 299(145%) o1 Aok 7l AdE @
A N9 BAF 10mAS A7t 1348 (66.7%) 0= 1}
Elton, dA & 223 AEstE A9 41%(204%)

ir

Table 4. The actual condition of using oral diagnostic
radiography (per day).

Characteristics Division Frequency Percent
The amount None 120 59.7

of re-exposure Less than 1 exposure 8l 40.3
Periapical film 1~10 exposure 171 85.1
11~20 exposure 18 9.0

21~30 exposure 6 3.0

31~40 exposure 1 0.5

Over 41 exposure 5 25

Bitewing film  Less than 5 exposure 11 55
Over 5 exposure 3 15

None 187 93.0

Occlusal film  Less than 5 exposure 22 109

Over 5 exposure 3 15

None 176 87.6

Cephalo film  Less than 5 exposure 24 119

Over 5 exposure 9 45

None 168 83.6

Panoramic film Less than 5 exposure 38 189
Over 5 exposure 22 109

None 141 70.1

Total 201 100.0

ol AT AE2N FHE B AT HAY 89
#(443%). o4l 80%(39.8%) 0187 LR 79

294 o845 WE BYY A4S BE AR
1996~2000134) 277 (134%). 1991~199534] 197 (9.5%),
1985~1990d 4 48 (2.0%)°1=t2 SHILH, & HEA

U B3 A o FHEE A9 151%(75.1%)
2. 7 2971719 dF dxuEgrivie @
Ak 71~80kVp AFgo] 227 (10.9%), 60~75kVp At

198 (95%) 2 vetger & R2AyY B&sE JA
By SHEHI AUt 1548(76.6%) ol At I i
9717191 #FAFE 10mA°l sh= 397 (19.4%) 0l e
11~15mA+T 59(25%), 16~20mAE 38 (15%), 2 &
EAUY BRI A AT 8T AT 1549 (76.6%)
o] ATH(Table 5).
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Table 5. The actual condition of using oral diagnostic (6.0%), 71e} 108 (5.0%)a02 ZALE Qo).

radiography. A AHEG FoAAAH-E 26~30M A Wojgtar A
— A=l AvkErr 39 (194%)°l S5 M =4 e

Characteristics Division Frequency Percent -
Intra oral-radiograpy Before 1985 19 9.5 o, 3I~3MAIME ®olstt dA R Utk 32%(15.9%).
model of machine 1986~1990 40 199 20~25M10l A HWrofmte] A Eo QT WolEx HEJT
1991~1995 40 199 2878 (13.9%) ] ZAtE o] GH wE HojA ] FoF

1996~2000 0 219 0] VFER) ATHPC0.001).
Intra oral-radiography GE))tll;l\e/rp lgi 625?3 FFAEa B ToAdE, 12170 ool A ol
KVp of machine 65 kVp 9 109 gt AXHe] Ao 30" (14.9%) 0] ¢t M =
70 kVp 11 55 A YERSI, 1~24719o A wojgto] Ao dw
Over 70 kVp 3 15 o= ALerty 22%(109%) ¢ THEA HFHHA wE
The avalable machine 1, oo ol Aol f2l3 2ol S vhehi RATH(P0.05).

to contral ' 2EASE FAY PINLE, A AA goi
Intra oral-radiography 1(3&;;; lii égg ’ AR s e At 528 (259%) 22 H B vE
mA of machine 15 mA 7 35 iy 57\4_7‘]5'\—01]’\15 wolgket AdAjEo] gty 367
20 mA 4 20 (179%)°] SwRch AFHejede 9 wojgte] HX 5
The available machine 5 75 o] T ol w AL3ThT 349 (109%)0] SHIA T

to contr A Fo@ Aol vl g
The type of Electronic type 89 44:3 oA AAR FolANdE, A Fefnt A
operation switch Dial type 80 39.8 A=l gty 369 (17.9%)°] SBFRLE, 7Ie AHelA
Other 32 16.0 2778 (13.4%), 2XANA 258 (124%). FAhEANA 183
Tota 2011000 (90%) £22 JHRAL Fol@ sl Uehhx 3t

Table 6. Relationship between the general characteristics and the equipment for protection.

L Installed .
Division only protective | OPLY Protective |1 iied both|Not installed both| Other | Total X2
Characteristics ¥ pro clothes
compartment
20~25 age 17( 85%) 28(13.9%) 4(2.0%) 2(1.0%) | 51(25.4%)
26~30 age 39(19.4%) 8(4.0%) 12( 6.0%) 2(1.0%) 5(2.5%) | 66(32.8%)
Age 31~35 age 32(15.9%) 3(15%) 13( 65%) 5(2.5%) 53(26.4%) [39.170"
36~40 age 16( 8.0%) | 5( 25%) 1(0.5%) 2(1.0%) | 24(11.9%)
Over 41 age 2( 1.0%) 105%) | 3( 15%) 1005%) | 7( 35%)
1~24 months 17( 85%) ‘ 22(109%) 3(15%) 42(20.9%)
25~48 months 13( 6.5%) 13( 65%) 2(1.0%) 4(2.0%) | 36(17.9%)
Experience | 49~72 months 15( 7.5%) 4(2.0%) 5( 2.5%) 1(0.5%) 2(1.0%) | 25(12.4%) 2 937"
of working | 73~96 months 18( 9.0%) 2(1.0%) 6( 3.0%) 1(0.5%) 1005%) | 26(12.9%) | °>
97 ~120 months 13( 65%) 2(10%) | 8( 40%) 1(0.5%) 24(11.9%)
Over 121 months |  30(14.9%) 420%) | 7( 35%) 4(2.0%) 3(1.5%) | 48(23.9%)
Dental clinic 52(25.9%) 5(25%) | 34(169%) 6(3.0%) 8(4.0%) [105(52,2%)
Place of Dental hospital 8( 4.0%) 201.0%) | 7(35%) 1(0.5%) 18( 9.0%)
oo | _Univ. hospital 9( 45%) 1(05%) | 11( 55%) 1(05%) | 22(109%) | 17519
Health agent 36(17.9%) 4(2.0%) 9( 45%) 5(2.5%) 100.5%) | 55(27.4%)
General hospital 1( 0.5%) 1( 0.5%)
Metropolis 36(17.9%) 4(2.0%) 19( 9.5%) 4(2.0%) 2(1.0%) | 65(32.3%)
Area of City 18( 9.0%) 2(1.0%) 21(10.4%) 1(0.5%) 1(2.0%) | 46(22.9%) | | .0
work Town 25(12.4%) 2(1.0%) 13( 6.5%) 1(0.5%) 2(1.0%) | 43(214%) |
Other 27(13.4%) 4(2.0%) 8( 4.0%) 6(3.0%) 2(1.0%) | 47(23.4%)
0~15 persons 32(15.9%) 5(2.5%) 8( 4.0%) 5(2.5%) 2(1.0%) | 52(25.9%)
1 16~30 persons 44(21.9%) 3(1.5%) 25(12.4%) 1(0.5%) 4(2.0%) | 77(38.3%)
pa’tlient 31 ~45 persons 10( 5.0%) 3(15%) 8( 4.0%) 5(2.5%) 2(1.0%) | 28(13.9%) | 28.325"
46~ 60 persons 16( 8.0%) 14( 7.0%) 1(0.5%) 1(0.5%) | 32(15.9%)
Over 61 persons 4( 2.0%) 1(0.5%) 6( 3.0%) 1(0.5%) | 12( 6.0%)

*P<0.05 **P<0.001
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HA

AR #Ed TAEHS Ade,
oigkel kil 3078 (14.9%) ) SERLM,. 20~2541914 1~2m
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A5 FoA FYsEA
#9 2AHEH AGE 1m
el 714 Egow,

26~30A1e14 1m

(124%)°) SHAAT £ olE et

3 ZAERY AYE, 12171E o)Al
g8 E0Z 25%(124%)°) I L
W, 1~2470 8ol X 1~2m ALE Eob 249 (11.9%) ]
+H YR UE ZAEH] AFe F3 AolE
E%'\EHROOS) .

FA e ARG 2AE I Ags, AL 1~
2m-4 AEE FO 478 (234%)°) S8 F =A
velgten, 1 g ® 1m "9 AYE Eu 379
(184%), 2m °149 A=E F4 119(55%) «22 U
Byon, BAXLNAM 1m 7T AHE Foba 341
(169%)°) &t o8 2olE BITHP {0.05).

SFAGH FAT 2AE R As, 9= JEA
Aol 1m ®yte) AgE EohT 314 (154%)°] SEIe
D# AN A 269(129%) 0], EAEA N 14W(7.0%),

T Ao A 13““‘(65%) T2 YEyt, old ZFEAY
rJr ZAEFY] Ae Fod AolE R YUTHP C0.05).

Wdgas #AD i/‘}%ﬁrf’% AGE, 0~15% EE
A%l 1m u]ﬂl—9] AYE Foh 329(159%)°] 223
on, 16~308& EHe Afeds 1~2m ADE Ert 303

Table 7. Relationship between the general characteristics and the distance from cone.

Division The distance from cone on photographing Total 2
Characteristics Less than 1m 1~2m Over 2m Other
20~25 age 17( 85%) 26(12.9%) 5(2.5%) 3(1.5%) 51(25.4%)
26~30 age 30(14.9%) 20(10.0%) 10(5.0%) 6(3.0%) 66(32.8%)
Age 31~35age 25(12.4%) 18( 9.0%) 6(3.0%) 4(2.0%) 53(26.4%) 10.336
36~40 age 11( 5.5%) 9( 45%) 3(15%) 1(05%) 24(11.9%)
Over 41 age 1( 05%) 4( 2.0%) 2(1.0%) 7( 3.5%)
1~24 months 11( 55%) 24(11.9%) 4(2.0%) 3(1.5%) 42(20.9%)
25~-48 months 19( 9.5%) 11( 5.5%) 4(2.0%) 2(1.0%) 36(17.9%)
Experience of working 49~72 months 12( 6.0%) 7( 35%) 1(05%) 5(2.5%) 25(12.4%) 28 965"
73~96 months 9( 45%) 10( 5.0%) 7(35%) 26(12.9%) ’
97~120 months 8( 4.0%) 10( 5.0%) 3(15%) 3(1.5%) 24(11.9%)
Over 121 months 25(12.4%) 15¢ 7.5%) 7(35%) 1(0.5%) 48(23.9%)
Dental clinic 37(18.4%) 47(23.4%) 11(5.5%) 10(5.0%) 105(52.2%)
Dental hospital 6( 3.0%) 6( 3.0%) 6(3.0%) 18( 9.0%)
Place of work Univ. hospital 7( 3.5%) 9( 45%) 4(2.0%) 2(1.0%) 22(10.9%) 23104
Health agent 34(16.9%) ( 7.0%) 5(2.5%) 2(1.0%) 55(27.4%)
General hospital ( 0.5%) 1( 05%)
Metropolis 26(12.9%) 22(10 9%) 11(5.5%) 6(3.0%) 65(32.3%)
Aca of work City 14( 7.0%) 21(10.4%) 7(35%) 4(2.0%) 46(22.9%) o0 355"
Town 13( 6.5%) 23(11.4%) 3(1.5%) 4(2.0%) 43(21.4%) '
Other 31(15.4%) 11( 5.5%) 5(25%) 47(23.4%)
1~15 persons 32(15.9%) 16( 8.0%) 4(2.0%) 52(259%)
16~-30 persons 29(14.4%) 30(14.9%) 10(5.0%) 8(4.0%) 77(38.3%)
In - patient 31~45 persons 13( 6.5%) 12( 6.0%) 2(1.0%) 1(0.5%) 28(13.9%) 23177
46~60 persons 6( 3.0%) 14( 7.0%) 8(4.0%) 4(20%) 32(15.9%)
Over 61 persons 4( 2.0%) 5( 25%) 2(1.0%) 1(0.5%) 12( 6.0%)
*P<0.05
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(149%). 1m vt A& £vF 29%(144%) €=

e WA e 2AETRY Al f98 2ol
£ RETH(PC0.05) (Table 7).
8. YUHEOl SN BB HYAIQ A

ZA g ake] dubEl EA I #Hste #YA BT
(tube head) TE+& 1A #ZY3d=AY
B2 z2A3 A3, 294 #F BE ZAES AE F
A kA gtk 1269 (62.7%)°) TwI 7HE =A
velste s, 7HE FaA #FFgth 479 (234%), FAE
ol A A FYGIh 22%(109%), FF FX
st 49 (20%), & AT 29(1.0%) =22 Y
12373= 3

A#x 3 FAIY AFE FIA FYFEAY ARE
228 A 26~30M0M W3 FR dTA FY3
389 (189%)°) 2= eon & FHrd BFIo 169
(80%), 8A=Z sdF FA A 9 118(55%).
A FaAM 93 1805%) w22 vehd A
HE oA 71 =4 velged, 20~25419 31~ 354
] dHSANME BFE AY FR ¥xA FJside
Swto]l zhzt 3594 (17.4%), 3249 (159%) 2.2 AR FA
vebth AR m BEsy, 3FE FIA FgsteA oK

|

1..

O

{o

© fostA vERE TP 0.05).

AR 7Y #Hs BFE FIA EYgse=Ad o
B 12109 o)idol A AF A @A #Fddcr 33
b(164%)°) 3 78 =4 dErstew, 1~247149)
M9} 25~487M 9= ZHzb 289 (13.9%), 209 (10.0%)
OE et e fostAeE gtk

T ok Azl BFE FIA FgsteAY AR
% Aoy AEE AF FA FIA FFaga
67% (33.3%)°l SR 7¢ =A desed, 7t A2
A ZRFY 26m(129%), FRAE 9 F JA 3}IA
Fg3oh 88 (4.0%), & FIA EFF 33(1.5%).,
Z ZEAT 19(05%) «22 vegon, HAA L
Me 21E FA S2A 9oy 365 (17.9%)°] &9
 Ee W&S BAth Iy gubdel 5Adate #9
g afel g RojA] ¥t

TEAGH FEste AFE JIA IR A%
A A3 #ZAA @A Gy 468 (22.9%) €l
SHE 24 veged, sHE A @it 139(6.5%),
AR stodw FyA A FFaoh 4H(2.0%), A F2
A Zst 29 (1.0%) €22 Jveiwgrh 71E A GoA
A #A @G3A AT 309 (14.9%) 0 S o
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Table 8. Patient behavior with regard to tube head that is related to the general characteristics.

Division The condition about holding the tube head | Total <
Characteristics Sometimes | Always Never By patient | Unknown

20~25 age 15¢ 75%) | 2(1.0%) | 32(15.9%) 2(1.0%) 51(25.4%)
26~30 age 16( 8.0%) | 1(0.5%) | 38(18.9%) | 11(55%) 66(32.8%)

Age 31~35age 9( 45%) | 1(05%) | 35(17.4%) 8(4.0%) 53(26.4%) | 29.279"
36~40 age 5( 2.5%) 18( 9.0%) 1(05%) | 24(11.9%)
Over 41 age 2( 1.0%) 3( 15%) 1(0.5%) 1(0.5%) 7( 35%)
1~24 mon. 100 5.0%) | 1(0.5%) | 28(13.9%) 3(1.5%) 42(20.9%)
2548 mon. 11( 55%) | 1(05%) | 20(10.0%) 4(2.0%) 36(17.9%)

Experience of working 49~72 mon. 3( 4.0%) 14( 7.0%) 3(1.5%) 25(12.4%) 14110

73~96 mon. 6( 3.0%) | 1(05%) | 15( 7.5%) 4(2.0%) 26(12.9%) '

97 ~120 mon. 4 2.0%) | 1(05%) | 16( 8.0%) 3(1.5%) 24(11.9%)
Over 121 mon. 3( 4.0%) 33(16.4%) 5(2.5%) 2(1.0%) | 48(23.9%)
Dental clinic 26(12.9%) | 3(15%) | 67(33.3%) 8(4.0%) 1(05%) |105(52.2%)
Dental hospital 9( 45%) 8( 4.0%) 1(0.5%) 18( 9.0%)

Place of work Univ. hospital 5( 25%) 14(7.0%) 3(1.5%) 22(10.9%) | 16.148
Health agent 7( 35%) | 1(05%) | 36(17.9%) | 10(5.0%) 1(05%) | 55(27.4%)
General hospital 10 05% 1( 05%)
Metropolis 13( 65%) | 2(1.0%) | 46(22.9%) 4(2.0%) 65(32.3%)

Area of City 17( 85%) | 1(05%) | 24(11.9%) 4(2.0%) 46(22.9%) 14.170

work Town 10( 5.0%) 26(12.9%) 6(3.0%) 1(05%) | 43(21.4%) )

Other 7( 35%) | 1(05%) | 30(14.9%) 8(4.0%) 10(05%) | 47(23.4%)
1~15 persons 9( 45%) | 1(05%) | 33(16.4%) 8(4.0%) 1(0.5%) | 52(25.9%)
16~30 persons 22(10.9%) 45(22.4%) | 10(5.0%) 77(38.3%)

In - patient 31 ~45 persons 4( 20%) | 3(1.5%) | 20(10.0%) 1(0.5%) 28(13.9%) | 23.149
46 ~60 persons 9( 45%) 20(10.0% 2(1.0%) 1(05%) | 32(15.9%)
Over 61 persons 3( 15%) 3( 4.0%) 1(0.5%) 12( 6.0%)

*P<0.05
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o) $He Hgom 121AE oA @Y E X8
Mol Qethy 10%(5.0%)° $HE 2l ¥ 1-244)

YAHE 23(10%) ol & W AE HED Hol 9
33 SUA RAES BAY AYA HE AR:

Fro g zpolE B HATHP C0.05).
oA AET AFA FE ARE, AF e A
8 g3 Ho] YutL 728(358%)° TH MF ¥
3

ZAF A dukEQ] 543 FEso warA F4 Hgg BEon, & ¥ A5 28d Hol YUt} 19
ANFE ZAste AZAZ AL sAY A%1E = (95%), A% F83 Ud 1449(7.0%) o2 et
AbgE A3, A FEg FHo| flok 130% (64.7%) 1 & T BARA LA A &8 Hol gltky 439 (21.4%) ]
g8 7 =A vehden, A4 #FEdx U 379 SHES 2 &S Btk 2F X9 #Hd MFEA e
(184%). & W A= 283 Ho] YUtt 319 (15.4%), o5

T2 38(1.5%) £2.2 veyd.

A BHES AFA AL AR E, 20~254 1A AT
Zag Ho] Ity 429 (209%)°] 28 A =A e
won, A& L3 ok 58(25%), & ZE2A 1H
(1.0%) «22 velygth 26~3049 A$¢ As &3
ol gt} 33W(164%), AL ZL3T Ut 189(9.0%),
3 AE ZFL8e Ho) Uty 4 (7.0%)Y w22 e
wok AR AU AFA AL gRE Y3 Ao E

= o @ 2olE B ATHP <0.001).
THEAAS BT AFA FE AR =, 8 Al
A8 g AHo] vt 37 (184%)°l SHS BAoH,
WAl A= 338 (164%) 0], AEAAME 319 (15.4%),
TaEANANME 2979 (144%) «©22 A #FHg3 o
Mo SEIS ZFAGE AFA A& dF = {FA8
ZpolE EATHP €0.005).

He st add AFA 8 qFe 16~308S &
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Table 9. Maintaining dosimeter related to the general characteristics.

Division Use of dosimeter Total e
Characteristics Rarely used | Constantly used | Never used | Unknown
20~25 age 3(1.5%) 5(2.5%) 42(20.9%) 1(05%) 51(25.4%)
26~30 age 14(7.0%) 18(9.0%) 33(16.4%) 1(05%) 66(32.8%)
Age 31~35 age 6(3.0%) 9(4.5%) 38(18.9%) 53(26.4%) 19.923
36~40 age 6(3.0%) 4(2.0%) 13( 6.5%) 1(0.5%) 24( 1.9%)
Over 41 age 2(1.0%) 1(0.5%) 4( 2.0%) 7( 3.5%)
1~24 months 2(1.0%) 5(2.5%) 34(16.9%) 1(0.5%) 42(20.9%)
25~48 months 8(4.0%) 6(3.0%) 22(10.9%) 36(17.9%)
Experience of working 49~72 months 5(2.5%) 8(4.0%) 11( 55%) 1(0.5%) 25(12.4%) 26.456"
73~96 months 2(1.0%) 10(5.0%) 14( 7.0%) 26(12.9%) :
97 ~120 months 4(2.0%) 5(2.5%) 15( 7.5%) 24(11.9%)
Over 121 months 10(5.0%) 3(1.5%) 34(16.9%) 1(0.5%) 48(23.9%)
Dental clinic 19(9.5%) 14(7.0%) 72(35.8%) 105(52.2%)
Dental hospital 2(1.5%) 10(5.0%) 5( 25%) 1(0.5%) 18( 9.0%)
Place of work Univ. hospital 1(05%) 12(6.0%) 9( 45%) 22(10.9%) | 54850
Health agent H4.5%) 1(05%) 43(21.4%) 2(1.0%) 55(27.4%)
General hospital 1( 0.5%) 1( 05%)
Metropolis 9(4.5%) 23(11.4%) 33(16.4%) 65(32.3%)
Area of work City 10(5.0%) 6(3.0%) 29( 4.4%) 1(05%) 46(22.9%) 95 965"
Town 6(3.0%) 6(3.0%) 31(15.4%) 43(21.4%) ;
Other 6(3.0%) 2(1.0%) 37(18.4%) 2(1.0%) 47(23.4%)
1~15 persons 10(5.0%) 3(15%) 37(18.4%) 2(1.0%) 52(25.9%)
16 ~30 persons 13(6.5%) 8(4.0%) 56(27.9%) 77(38.3%)
In - patient 31~45 persons 2(1.0%) 6(3.0%) 20(10.0%) 28(13.9%) | 37279"
46~60 persons 4(2.0%) 14(7.0%) 13( 6.5%) 1(05%) 32(15.9%)
Over 61 persons 2(1.0%) 6(3.0%) 4( 2.0%) 12( 6.0%)
*PC0.05 **P<0.001

- 50 -



gt w2 H&S Bom, 3 W AE FHET Ao
AN 139 (65%), AL &3t Sk 84 (4.

2 yetutc =3 JEEa 1~15% = Be H (37
§(18.4%)), 31~458 2 B ZA-9(20%(10.0%)) M=
A3 #AEF Hol gidks SHol =A YE WadA
S FHAT AFA FE AR FAFE ZolE BAHPLC
0.001) (Table 9).

N.z2 ZF

Age g AAe #F vl 5

Aol 4 =EH] Utk F7) FoA

P e AQgads

b ARAEANA BAAE

AEE BoRA WE PAY 5 ATHAM
=

R

2

offf
]
e
ok

>

Lus

W A7 sy F9s
2493 AGZA) g8 ol FoiA o
Aol A b @l AR 9
He A

AR FGA ol gHFE XA ol @t
AP U JolE G438 Hol YAE Lo o
SHOE WAL EARFOIA A7 HEW A 005 Sy

(5rem)7HA 2 AL, 19889l UNSCEAR(United Nations
Scientific Committee on the Effects of Atomic Radiation)
oA Aeret AMY MY 02Gy(20rads) olstelHA A
Z&2 0.05mGy(5mrad)/min ©)&¢l HAAE on) &
I AT ARl oF AESY adge AAE En
(somatic effect) 9} #7434 & 3 (genetic or heritable effect)
E Ys £ don 53] AdFEgArde] ot AEEH
A= FgB A (carcinogenesis), 713 WAl (teratogenesis),
EdHojf- e (mutagenesis) o1 ol wE AL o4O
¥ 7hz ¢ A Aol f14 AW 5 4 I,

WAL FAALR A WAL ot &2 A Mol
&S FHuigd A s YA dsiok sk o]
AFAE A A o] &FHI e AHJXTETALA
ARG ol g Al Z wWold #II HEZAE 4
ABtE o, ZAM A dWtAQl SA3 FHEG ol &
A, ditEl EAF HH3 PALA Lol ANd 58

AT A3 PAM FARREY] A8 giARE 200 58.2% 9
30t 38.3% = vieEtwth WA NHIFAH F ]9
Hgo] §HF2E B2 9 ZAAE XHYe v
o] 522%=% A AASATH TFAYGL HTA 32.3%.
SAEA 229%, AZAl 214%, 71EF 234% o2& e

1z o b

wom 2R QRAHY Aozt A wkd st
dl XA A QR EAMSE oo AYel R
Fobxl 4971 € ool A 611%=Z VEIROH, o
121709 olie) 239%% AXsty Ao} WARHe] &
22 Az e A Azt BLdy AR
ZEIE BN A #PE R BERA HE
ZAl A AAYPA G T SR AL7t 603%2 bR
A vehgdon, 2EREA 192%, X Fe)AF 108%, W
AL 56%, 718 &2 Ueigt olE 4V ZApe
AN AAGAA 018%BETHE wom 2o =Al 80.7%
Bk BA UEREY ok Z4E ARNgddM 25
ZR Aol o3 HALA &ode] moju Uy WE o
Bl #Aato @ sotmt
olget AFE, AFAMALY A X HelAte) = Als
of XA BY ARE P 5 Yo PEEFA
= o 2 zag= HZRYEE= @ =
AT HY UYRE T 5 YEE Ho A= FA FHo
1¢ Ay & 5 Al 27

I
¥
s
i)
>
>~
2>
ok
rir
T
=
N
S
=]

T e AR AFo] w A
GEUALR S HAIA FE T LT & JRE
A=, B A A
AL 7H 781%7F & 2 |
dottts AN ASE B o 4o
g AR Ko B H
gt Ao 7 AlRHETT
AN S ol & el ol HAFFE Fo)7)
dtcr P A7 ZB¥E HY, oY
HAE A% Jled AT F, B2
I FERARAY #A A FAH
o) 7b AR o g wE o] AFA 7
Qon golEWe wANRGA BaTE
g AFoA FFol A3t A E g3}
#2999 Ve FE53 89 HFRE,
gold, ddAHe A 55
Periapical film®] A#¢¢dE &
GE Aol EARS B ¥
2438 v gl
AFAGEAA LA A 9 o]
AL AR ol HE k2
AEAY e 44 =2

tlo oz
Red

o
jin's
o _m
=2
o\

S

R
o

R

o

rir

22 e o Ry
o o
o TR

h

R

i3

P

)

|o

Hu

o

Bl

o

ofp
o
o

4 x lo e
13

do L 3o
&Hﬂllofﬁoﬁ
o
e B o

of oX ot mr L Hdr rlo

,d
S
e
NP
" rir

f
flo o>

i

ofp M orlr B 0 v 8 o I N

_l}ojgom

= EH
X2,
|o
)

A

to
ofil off

ol

wlo

of offf ox
~

2
e

o oz g Ir i
&y
=2

o

X

o

MR uL ol ooz T g M
e

AP PO T TN
mgﬂl‘m % _E’Nlo
%_ﬂ ol ~ K
it
a3
>
_(|)£

i
9,
¥ e
T

A

A

©

Ul
Hif ofh mZ 2L o mp X &

_O'L
2Rl oox Mt o 2 N

¢

rir
e,
ali

fd
3
w
N
)
of

oft
3
R
#
i
iis)
it
rlo

. 5] -



et ol Ve zAAsst Ve 2AAFME
vl &=atA USH87%, 721%). 223 wFLE
dolM e st T M3 FPEHA L 47 93.0%
9} 876%7F 9T AANFEHNA NBEEFH
rEtu o] o]FojA L YA W S$HE AEE
2L 164%, A rtEEL 298% HEE #FAL
A AT,

A FA G AL DA 2] = 1996 ~2000d 4 & 24.9%
7} AMEE Aoem™, 1991~1995d 42 19.9%. 1986~
1990341 19.9%. 198532 95% 22 uYeyich uat
A LEdE NAY AEel o] TFA AAT WALA
UexEE 714 &gyt "ed e 7AY 5
A uwet eaE A AFEA Aol YEA

= REE g3 g sy @H A
WAl AX o] BAYL 60kVp AHEo] 61.7%2 713
Uebgoe s 65kVp ol AHEEI UYT 17.9%7
Aok FHA ARG E RG] #AHFE L0mA A
66.7%% 7V = 15~20mA AHEo] 55%=2 e
colgt BAste Y AFFRHA G LB GH
&3 BAFI SHAE o dASA HAF da

23 ub 9l
A3 ol Aol FAE ZAE 43 &
of 9]g HhojREoA 891%(ojuvt A
Bob Zasic, dojde] M=o 9l
ZEAhH AL o) FoAA I Uty ALFEH,
Z)e] dpolA AR #FAHe Hx A7

2o

f 9 ol X oop @

tn 1o 30 o olo WY L ol oH

C
£
-
oEZJ}ir—frﬁi
o H o
>R
w4
p

N
o

N
z 2
2
dz 30, fol
Mo
ok
2
o

ox

O ki
rir
Y N2
N
ol

S~
=
i)
o

>
>
2
i
of
>
L.
R=)
il
i
R
A
2
32
fink
-3
[\]
—
X
o

10 = of
R
1o rlo
=y
— ¥
>‘D‘ lo
o
IR,
IS
it s
i
52 g
o
g
o) £
€30
L
rg =
+ %
2
A
1
y gt

of
£

X o4

WA uebwth el
A FaFe dabA
WSy A, TEoA
F AdE dVdA e

GHoll 9ol A WrojA]de] tF Az B #

g Ao AlsdET d#He wa

Wo Ao thE FECIA 26~304 29.4%,
31~454 234%=Z ‘e dFe) wE oA dE §9
3 zolE HATHP(0.001). ¥FAHL 1217149 o]l
Mol 1~24Mdoll A vZA Z=A e Fo8 zolE
BHHP005). 2FAod @8 At A9 42.8%,
BAA AL 244% 2 o] FoAE YRS {3 Aol
BolxA ¢t ZFAY =3 {93 AolE Holx ¥
o ZAl, FTAHAEA, &EA, 7|Et €02 WA
ate] Al Mol & Woirt o] FojX T UsUTh WA
BAE 16~30% He A57F WAl diste] MEAA
o 23 Wwoist 7t & ol R YU ™M (358%)
9] & zto]2 B GTHP <0.05).

ZAF A ALY AubE S A ZYA AT
(cone) 2 2RE ol AL Holx #FYs=A 9 ARE
B AFgA 29N ZAE I ABE 1m v Tl A

P oy
SUohe IH(; <
of 2
o °0 Ky Mp
o o J}ﬂ ﬂ£
o
_Q_ol)n_'ﬂrlf o
(o]
£ R
o oX,
rir H

A

il

~
iy
F

o

Ay

2[41

o

[0
o

=

X Mook 1o R o X K i PN
ox ;
>

i
24
Lo

T 418%7F SHIE 7 =A JEmeH, 1~2m
ulk AgoA 293ty 383%, 2m o]AdolA P
12.9%, 718} 70% 22 ZAE AT 9% I AL FH Y
A FANME F9& xFolF HolA fskew, AHE
e} wlZA A 26~30M A FAF YRjA A FYst=
ol7}F IHE HL2 8.0%. IHA Eg AR 249%=2
Byttt 4R A" w2 R2AFEFS AZE 12170E 9]
Aol o2 Aol vld, GAITY AEHE 2m ol
o] A (35%)¢t @Sty AREE 2m olEe A
(19.9%) E5olAM =74 Jelgon {23 AolE B
TP {0.05). &FAH ZAFETS] Al X F{YAAA,
AAGA B ZAEFHY AelA BAo] 418%F
Ebtom 105%91A kA E A R]oA] #Fgo] o]FolX
T UuNew Fojg zolE HITHP C0.05). <FAH
EA e FAEA ARA £07 ohHdx EE

2ol A #ogo] o]FojA YYom™, EFAHFH AL
#¢ Agdes F93 2olE BIHP C0.05). HAIAE
16~30" Hie= FAAM(293%) 71 AASA X3 A
239 Azlg FiaA Y3 oW I TEoR
0~159(23.9%). 31~45%(125%). 46~6093(10.0%), 617
o]4H45%) 2.2 etk f-ofgh ato]E BATHP €0.05).
2 AAE BEs] Yt @@= ol ¥ (Pretective
barrier) Fol 4 & §1& Agd, YAA =E&HE F
oF #HF9 Fxel A Holkm 18mi(6 feet) = Hol
A lojol atiE Aol HHMA <4 W&otk I}
ZAY) Ao HEo] g olFc] A AHIYRT T}
bl G5tz o] wARA 9% =& 4P A
oy AR E T

YuEe) 543 BEstel FYA BF

BE
°o

— %
2R dh BE EE ZAES A3 g4 94M 2
%

A

ot o rlo

Z

A Zgeitt 234%, FAE AT #FA staM

o o of Mt
e

[e] =
1.0% «22 Jvetygo, A3 3 #Hsted #F
#Zdogsl=xe RS A A 2630404 HH F
A kA &gt 189%7F SEFoH, SHE HIA
o sict 8.0%. AR stAF FA A FFdH
55%. 4 AZA 93 056% ¢22 et dA A%
ZM Btk =A Jelton 20~2549F 3135419 4%
ZolM BEE AF A A FATH174%, 159%) 3
B AR =A Jeiyt A¥n #AHsd AFE F
A #GsleR A8 KA GERRTHP0.05). 957
A¥3 FHeY BFE RIAM EFdeAY ARE
121709 ol AolA e FA %A #FFT 164%7)
Loks] A BA vENg T, 12471 Hol A9} 254874
FANNE 2zt 139%. 100% =2 vegoy foaAE
okskrl, ZEA 9 AHSE AFE JIA FFF=AY
oRE Yo BFEE A FA A PG
I 333%7F el g =A vEgeH, e FAA
Gl 129%, BAR sAF FA M gtk 4.0%,

.52 .



A HIA #HAgth 15%, & EEAT 05% £ =2
Jehgon, HAXAdNE A5 Ax G7AN 29
T 179%7F S¥el =& vge BYd T#E 99
o BEAFe) §o3 HolB Holx W ZEA A
A BEES FyA FIHEAY GRE QEA
A AY @A TN BARDET 229%7 e =7
Yelgon, 7% gaA 2980 65%, FAR st
HA S FGH 20%. S FTA FIIT 1.0%
o2 vehdth 78 AddM AY gx guA #9
Fohy 149%°) SEE GA =L HgS Yo} dw
Ao fosAE Gtk MABA 9 DA BF
2 FuA BYs=Ae QRE 16~30% RE Aol
A FA QTN BYHTT 224%7) @ A =4
vetten, 718 JFAA &gGett 109%, FAE st F
A BtZA BYRT 50% <oz Ut T 1~
159 AL BE 7ASoAE A8 gx 23 Fgan
T 164%7F S8 o] Al =A UedAw dudo
oA @ttt YNAHOR FYA BES F1M F
G o A= AL AT Aol o F e

WA So EE AR 94@

N
X,
k]
2t
o
o
- my ofN dlo

< HHW g9 F9+= —GX1 AT E fdsor & Ao
AbEE o}

PApA ol 9@ F4A
AntE Q) EAs #HH
o] ATty 64.7%7F &
245ty 184%, 3 W Ax AL FHol
ot 154%, REAT 15% €28 Jeiyoh 93 39
gk MEA g gRE 20~25404 AFH 2Ld Ho
Rk 209%7F @3t Ag =]A JElRed, A%
a3y ok 25%, & REAT 10% £28 JEwh
26~30M19] 5 M3 LT o] gk 164%, AL
gt Atk 9.0%, F H HE AL Hol U 7.0%
o2 vgyt 433 BEF HAgA FE R &
o]g zte]l& HolA ot IFAHHA FHEI} A
= 1~247095} 121009 o) dolM H3 &

1=
T
43 YA 169% Sue

A vERen, A

a m{m

F

(N

A

ol
to me o X

=2

>

e

E
l—r(
J>¢

oo

(o 2

)

o

pasa

3
R
S
ol O
o

N _R
olo E
EEz“:OFO

H ]/q_‘: 10% u}o] 3} u} AT z2a
STHIAG dF2EHS dEd AFA #
%° g ztelE EHTHPC0.05). 274
e Ao, A8 g
ol 358%= 1Y = HEE EH
g Aol Ak 95%. AL #H&3)
b}E}‘;kt‘r. £ BN, A
Aol vk 214%7F SRt 2 WeS BN
oFA g A ﬁ%b%l g AR FAT AolE

ATHP €0.001). ZFAH} FEF AFA #H§ A7
7Ieb A FellA A HEa Heol gluha 184%°] &
Haow, dEAAE 164%7F 2EAAAE

8o
L e fo
o
_&

T £
ofo

-3
o T
N

o o
éy s 5:“ fr R

2
OID

¥
{o

o E
Lo 2

Worl 0o Rl fo % o op okl O B
Oh? 2o
2
%
o

m{o

15.4%,
oy g
f28 zkol2 H.FTHP <0.005),
A g o
g FHol oty 27.9%7}

ZFAENAME 44% £o.2 HE 248 3

SFAA ) DAY AFgA AL AR
JaBAs B

© 16~308& He AfodA A3

SHIA EE B &S KIS

W, @ W % A8 Aol ATt 65%, A5 FEI
ow:} L0% $OE Uugt £T u83 1-159 3
g He A% 184%9 31~459"WS BHe A 10.0%0
*1E 4% A58 Bel B 2gel B dHo da
B BAG AP FE ARE HAF H]E uY
THP C000D). WA ZARE & 9 =EE Euhe 3
of ol A%E BGIF A 73%11% Z7hehe
Z_A}

PR =3 b5 E Adsior s,

[

E a4y Jgoarte g ggs A}@} 228ty
e 913le)l Hxs B 4 UEE ol B HoE
AraEo

v.Z2 2

B A3E AAFEES Potw A= AT 2017 A
o ATFATLPAA R FA ) ol ¢ HH D YA
dholo] ek MEZAVE AAEY 7 AgE wabA
o] & AYE sotsty WAt 2o gFo] e o] x
B AEE dotald, PAAPEFARY AFL o=
W oBed JzARE stdana dAsaes g

L Aol A A 29dr-= AFAYAT 60.3% 2
7P E=A veRen, 1 8o g 25AF 19.2%,
A HeAL 108%, WAHIAF 56%, 1B 42% o=
LERS T

2. 1“1““'“}* dddY AR &S B AeE
14.4%, A ‘5’%% AE BI%E ‘%EP 1=

259 & lzoP R R R R 73°7} 403%

EFHE 1108 #9go] 851%= 7}

o, 292 FH APLEL &9

st itkE §wel A7 7.0%.

o FEGA olgHE AZRIEF

L 717 164%, 29.8% ©l-4=HL

124%% Vrebst
% vhren}

e Aoz

4, AFFRAEE AR 71715 1996~20001E 4
24.9%, 1991~1995'34] 19.9%. 1986~199034] 19.9%,
198514 95% ey 9Tk LAY 60kVpAk
ol 71 A Jebdem(61.7%), FHFE 10mA
Ago] 667% %2 7Y A vebgnh FelEad A
o] &Hy AFFAXTE AR 717 1996~
200053 4] 13.4%. 1991 ~19959 41 9.5%. 1985~1990
W2 20%83 SEAT #AYS 71~80kVp A}

- 53 -



&0} 109% 60~75kVp AHE: 95% % YEGOH,
FAAFE 10mA °l13= 194%, 11~15mAE 25%,
16~ ZOmA“ 15%. & RE2AY Bf{sty AA &
$= 766%=Z YElST

?l B3 BEstd &2 WIAAHY 9%
oA 891%7F olFAAL UNeH, ¥
o FANAM 26~3041% 31~45419] A5, o E
HZo vlsf 2 o] FojA L JYATHP 0.001). &
A" 12104 o) Aet 1~2471 LA ¥l
A vehd o8 ZolE HIHP0.05). H
AL 16~30" He A5, HIAAHAd 93 W
AP Wzt 7 & o] R AT AR 2™ (35.8%)
F9g 2ol & EATHP €0.05).

. 4HrAQ BT #-E3t Abd #FA
{cone) 22 HE o Ax "Hojx FFs=AY o
R E B AFA, kHS A 2m oldelM
FE¢or 129%7t 3 2R ¥ &S AP
AEAHHNA E o 1217]1E o)A tE AHHY
ol R AT ALY xF HEALE AW A
BRAA =4 ‘45}‘&‘4(13(005) A o) G M=
AT AzZle) ¥ Ay BEF BA JEIRSH,
3 gdgoez BAAAL £O0= L}ﬂ‘fkﬂ(P(O.OS).
AR YRA, FATA, AEA, 78 20

erAg AgA #EPGo] o]FAAX UATHPK
0.05). WAL A7 He XATHF A A
539 ALDE A7NA FhrHP <0.05).

DA BEAF #Este 94 BFE #AL 8

4

o rlo

H
il

,d
-{m_Bi

O

=

) -{\'.1 2 o2

ZAHE

=4 oRg L A, BFE EE ZAEL
A A LA FIADIL 627%7 SEE

b4 wA e Q@ ste] BAA 26~304)
o) A% AS PA FTA FIATH 189%, T
G3H FRuT 80%, BAZ st A B
N #gan 55% $4 FLA BIT 05%
£o2 gy g dx=d s w4 Yt
P € 0.05).
Awtdel SA3 pAsY AFA FLARE W@
2ae As Ad A8Y Hol ATT 647%7F <
st 7% A Uehton, Hed Mol YokE
ool 338%% BT Aa HLd Hol 3;1% 7
= 120093 1~24 9NN 713 $74 Uehg
A8 Aol Y= AfolE 1204 BN 7}
2 v Uebsth(PC005). A8 Zee Ho| gl
290 QoA AFUNM 358%F HE L
oGS BH¥ed, 1 9808 HAXL(214%) 1

2 o o E%H =

2

of

o B A9AH 24 -

PR,

22 s d AR FEEY €22 YEEH
(P<0.001). &% 1°—”Ur-4 BAANA HEAl A=

A8 289 Mol gl s ALY Ao YE A
7F WisdA wersttH(P €0.005). WL#A 16~30
Be BE AY, A HEFR Ao flue SH
219%2 A dehd whE (&3 Hol Slvke &
#2 105%2 Wb oH(P <0.001).

ZF a1 Ed

WAL SIS | PR AR S, o] ¢
WS AR}, 47-48, 1998,
AFHALA, L2}, 180-
181, 1986.

A7 5 FPRAMAE, TEAL 225-229, 1997

5.8 F:X-A JAgte] glojA AT ZH g Azt

10.

11.

12,

13.

14,

15.

16.

.54 .

AAFAARE B

ek A7, x#H 7 FA, 5 296-301, 1974,

sel gl A XA BA] glelA B @ ﬁl%
3 olo] e AT, HGIARAAEA, vol 9,

No. 1, 25-31, 1979,
. Nolan, W. E. et al.,
from oral roentgenography, J. AD.A., 47 : 681-4, 1953.
LA P EAMAALE #ZGAY HEE g o

Radiation Hazards to the patient

A FAE A A 328 A 43, 265-270, 1994,

olgde] % oA
X347 Vol. 30. No. 4, 67-75, 1991
W* X B G LA E
FdgARE =23, A 254, 127-

o BE AT,

294,

FeF 4
141, 1999.

B

NYgAE 19 A 1009%

o] e 1 WhAbA o] ol 3 o] A, hEA AN
Ab A 138 FF Sedis] 5EAA, AL, 1991
358 ¢ Ak dAolA S EAF i% Ag 7]

%2 A7, oAty RAY s HALeHe=E, 1991.
Ar WAL EYA] B
T, SdEt . P AR =&, 1993
, 723 : Periapical film9] AsfYAE
R ATI A, Vol 17, No. 2. 403-416.
A% AR S S ZE 2/, el A, A 38
A 11 3, 1-6, 1996.



