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Examination of education for radiological protection/staff exposure reduction by occu-
pation that radiological technologists should conduct in collaborative medical care
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[Abstract]

In the catheterization laboratory, physicians, nurses, clinical engineers, and radiological technologists are engaged in

their respective duties.

However, individuals are exposed to different learning methods and have different comprehension levels on radiation

depending on their occupation.

In the present study, we clarified the knowledge on radiation protection and radiation exposure reduction for each
occupation and examined future initiatives regarding radiation education.

In conclusion, as promoting collaborative medical care, radiological technologists should form the core of
radiation education. In addition, by understanding the degree of comprehension based on differences in occupation,
reconstruction and continued implementation of radiation education and staff radiation reduction education system
should necessarily be considered based on the expertise and specialty of each occupation.
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TR, ARFHE 4HBED O T E THREHT 2 IER
wRHER 29 N, Hi#R34 A, CE40 A, RTSTA L
L7, TRt 3 2 ek (M 1~4) ) MU
BhE L B9 2 Sk (11 5~9) 5 TR B 3 2 ik (1]
10~15) 4 TF— L EHE 0T 2 Bk (M16~17) 3 Tt
SHEEE DS (118) ) 12>V TISHHD 7 v —
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(Table 1).
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Table 1 Questionnaire item

AEOHMI L DHTEAEIOCTIE, 74 2FRE
(p<0.05) THHTZ1T-1C.

7 rr— MR ERSE L, RN 20174
10A2H2510H 2 TTHBEHEE LIC, 2105~
OZMIEHEEE L, HKOBILE & - TR
DRIFE L LT,

=S

77— P OELEIZ100% T dH - 7c. JEBRER
BERi20 N (9 B # 7 — 7 ViRBREME 13 N),
FH#EMIMN (O b v x2—XRvyavzF 23—}
F—ARIERE4N), CE46 N (9 b.ImEA > & —
Ry v a YERRERE4N), RTSTA (9 b HA
MWL - [ v 2 =X g BB R
ERREREE 12 N), PIRBUERIIERR 7,54, &
Wi5.24E, CE7.64E, RT6.64ETH -7 (Table 2).

DT, WA AR o e T Ndeg Tewv z g
piEoiEEsrRLI. 2 () NEREEEO
HOLEETDHS.

EHEBAEICI T B2EHEIC DN T
M., BELKICHTBDARRZIEIHDETH? ) O
3, Ndv g IBERIS6.2% (48.0%), & #Fli76.5%

1 Are you concerned about radiation exposure? Yes - No
2 Do you know your exposure dose for a month? Yes - No
3 Do you work with consciousness of radiation reduction? Yes - No
4 Do you want to work in a department involved in assisting radiological department? Yes - No
5 Can you explain the three principles of external radiation protection? Yes - No
6 Can you explain the dose limit of occupational exposure? Yes - No
7 Can you explain how much radiation can be reduced by protective clothing? Yes - No
8 Can you explain the standing position where there are few exposures when approaching a patient? Yes - No
9 Can you explain the correct mounting position of the personal dosimeter? Yes - No
10 Can you explain direct and scattered rays? Yes - No
11 Can you explain the IVR room dose distribution? Yes - No
12 Can you explain the difference between radiation dose during fluoroscopy and radiography? Yes - No
13 Can you explain the difference between Sv and Gy? Yes - No
14 Can you explain the threshold doses of deterministic effects? Yes - No
15 Do you know diagnostic reference levels? Yes - No
16 Do you feel a sense of unity with the radiological technologist as a team? Yes - No
17 Will the radiological technologist explain about radiation”? Yes - No
18 Please answer the opportunity to learn abou_t radiati.on. (Multiple answers allpwed) _
In-hospital workshop - In the work - academic mesting - research meeting - internet - magazine - others ( )
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Table 2 Breakdown of subjects who conducted the questionnaire survey

ES— NS Er & Cnir:ri:i;::rtffn Year of experience
people qualified persons 0.5~2(year) ~ 3~4(year)  5~6(year) 7~10(year) 11~27(year)
Doctor 29 13 5 6 4 9 5
Nurse 34 4 14 15 2 3
Clinical engineer 46 4 11 10 5 8 12
Radiological technologist 51 12 22 9 9 7 4

(11.5%), CE63.0% (6.9%), RT41.2% (19.0%)
Thote, "o iy BERM13.8% (25.0%), Fi#
fi23.5% (12.5%), CE37.0% (11.8%), RT58.8%
(26.7%) TH -1 (Fig.1).

2. BAD1 HBDHIF<IFEEZFA > TVWKRIN?
DOz, Tixv XER27.6% (37.5%), F &l
58.8% (15.0%), CE41.3% (21.1%), RT74.5%
(31.6%) Thote, "oz XERI72.4% (47.6%),
FH#M41.2% (7.1%), CES8.7% (0.0%), RT25.5%

1. Are you concerned about radiation exposure ?

N=160
Doctor n=29
Nurse n=34
Clinical engineer n=46
Radiological o
technologist n=51
0% 20% 404 60% 80% 100%
W Yes [JNo Numbers are number

() Number of qualified persons

2. Do you know your exposure dose for a month ?
N=160

Doctor

n=29

Nurse

n=34

Clinical engineer

Radiological
technologist

% 20% a 60% 80% 100%
W Yes []No

Numbers are number
(' )Number of qualified persons

3. Do you work with consciousness of radiation reduction ?
N=160

Doctor
Nurse

Clinical engineer

n=46

Radiological —

technologist 3 (0) n=51
0% 20% 40% 60% 80% 100%

W Yes [ No

Numbers are number

(' )Number of qualified persons

Fig.1 Result of the questionnaire Consciousness

on radiation protection (Q1~3)
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(0.0%) Th-1: (Fig.1).

3. #WEF<KERZEHLTEELTVLWXRIN?,
DV, vy ERI89.7% (50.0%), & R
94.1% (12.5%), CE80.4% (10.8%), RT94.1%
(25.0%) Th -tz Towvz ) XEMI10.3% (0.0%),
F #M5.9% (0.0%), CE19.6% (0.0%), RT5.9%
(0.0%) TH-1 (Fig.1).

M4, WEHREZBEONBEBICHEDDEFITEBE/c
WEBWEITH?, Oz, Tidwe ) XERM48.3%
(42.9%), F il 35.3% (16.7%), CE34.8% (12.5%),
RT66.7% (32.4%) Th-ot. Tz SER
51.7% (46.7%), % #fi64.7% (9.1%), CE65.2%
(6.7%), RT33.3% (5.9%) Th-1c (Fig.2).

EHHRBAREIC R S D HEKIC DT

5, AEBRIS<HEDOD=ZIRAIZFHBETETLTIN ?
DOz, Tdv ) ERMIS8.6% (52.9%), F iRl
79.4% (14.8%), CE37.0% (17.6%), RT98.0%
(24.0%) Th-o7c. T2 IXERMI41.4% (33.3%),
T #1 20.6% (0.0%), CE63.0% (3.4%), RT2.0%
(0.0%) ThH-1: (Fig.2).

6. BRI DREREICDOVWTCHHATEXY
D71 ORI, T, XERIZL.0% (44.4%), F
T 32.4% (36.4%), CE13.0% (33.3%), RT76.5%
(28.2%) Th -tz "oz 1XERI69.0% (45.0%),
F I 67.6% (0.0%), CE87.0% (5.0%), RT23.5%
(8.3%) Th-1c (Fig.2).

7. BFEKICIDEFEFHNEDEERBETEDN
SMEATERIN?) O, HEv g X ER37.9%
(54.5%), 7R 35.3% (33.3%), CE15.2% (42.9%),
RT62.7% (34.4%) Th-72. "oz 13ERMI62.1%
(38.9%), FHillili64.7% (0.0%), CE84.8% (2.6%),
RT37.3% (5.3%) TH-12 (Fig.3).

8. BHEICT TO—FIDRCHIELIHDIENILE
NBZEFETERIN?) OV, Tdvy XERE
69.0% (60.0%), FHihiti70.6% (16.7%), CE41.3%
(21.1%), RT80.4% (29.3%) TH o1 Tz
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EEERT31.0% (11.1%), Fi#kii29.4% (0.0%), CE
58.7% (0.0%), RT19.6% (0.0%) Td -1 (Fig.3).

9, MAREFDOELWEEMEICDWVWTHA
TEFIH?) ORI, Tixwv ) XERMT75.9%
(45.5%), FH#hli73.5% (16.0%), CE73.9% (8.8%),
RT96.1% (24.5%) Th -7z, Towzy EERMI24.1%
(42.9%), F¥hi26.5% (0.0%), CE26.1% (8.3%),
RT3.9% (0.0%) TH-1: (Fig.3).

EHRICEE S DAIEIC DT

M0, EEREEIRICDOVWTCHRATESTIN?,
DOz, Tixv ) IERI44.8% (53.8%), F il
50.0% (23.5%), CE28.3% (23.1%), RT90.2%
(21.7%) Tho1e. "o 2 I ERT55.2% (37.5%),
i 50.0% (0.0%), CE71.7% (3.0%), RT9.8%
(40.0%) Th-1c (Fig.4).

1. VREADBEDHICDOVWTCHHATEET

21 ORI, Tk ERI27.6% (75.0%), &
N 29.4% (30.0%), CE26.1% (8.3%), RT52.9%
(40.7%) Thote. Tz XERET72.4% (33.3%),
FHHRI70.6% (4.2%), CE73.9% (8.8%), RT47.1%
(4.2%) Th-1: (Fig.4).

M2, EREBEFORSIREDEWVNCDWVTER
BTERIN?) O, Ndv g IXEMSS.6%
(70.6%) , 7 #Hii 29.4%(30.0%) , CE15.2%(14.3%),
RT82.4% (28.6%) Th -1z Tow iy 13ERI41.4%
(8.3%), FHiki70.6% (4.2%), CES84.8% (7.7%),
RT17.6% (0.0%) Th -7 (Fig.4).

M3, SVEGYDEWZIDWTCEHBETEXRT N7
DO, Tx vy 3EHRI27.6% (50.0%), F R
29.49(10.0%), CE26.1%(8.3%), RT82.4%(28.6%)
Tho1e, Tz BEMT72.4% (42.9%), FiEhb
70.6% (12.5%), CE73.9% (8.8%), RT17.6% (0.0%)
Th-1: (Fig.5).

4. Do you want to work in a department involved in
assisting radiological department ?

N=160

7. Can you explain how much radiation can be reduced

by protective clothing ?
VR £ N=160

Doctor

Nurse

n=29

n=34

Clinical engineer

n=46

Radiological
technologist

n=51

W Yes [JNo

80% 100%
Numbers are number

(' )Number of qualified persons

5. Can you explain the three principles of external

radiation protection ?

N=160

Doctor

Nurse

Clinical engineer

Radiological
technologist

n=51
1(0)

0% 20% A0% 60%
W Yes []No

80% 100%
Numbers are number

() Number of qualified persons

6. Can you explain the dose limit of occupational exposure ?

N=160

n=29

n=34

n=46

Radiological
technologist

n=51

0% 20% 0% 60%
W Yes []No

80% 100%
Numbers are number

() Number of qualified persons

Doctor

Nurse

n=34

Clinical engineer

n=46

Radiological
technologist

n=51

0% 20% 40% 60%
Wl Yes []No

80% 100%
Numbers are number

() Number of qualified persons

8. Can you explain the standing position where there are few
exposures when approaching a patient ?

N=160
Doctor n=29
Nurse n=34
Clinical engineer n=46
Radiological —
41 (12) =
technologist ) n=51
0% 20% 40% 60% 80% 100%
W Yes []No Numbers are number

() Number of qualified persons

9. Can you explain the correct mounting position of the

personal dosimeter ?

N=160

Doctor 22 (10)

Nurse

Clinical engineer

Radiological
technologist

n=29

n=34

n=46

n=51

2 (0)

W Yes []No

80% 100%

Numbers are number

(' )Number of qualified persons

Fig.2 Result of the questionnaire Consciousness
on radiation protection (Q4), Knowledge
on radiation protection (Q5~6)

Fig.3 Result of the questionnaire Knowledge on
radiation protection (Q7~9)
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M4, EEMEEDLEVMEEICDWTCEHBETEERY
A2 ORICIZ, ke 3ERMI44.8% (46.2%), &
A 29.4% (30.0%), CE4.3% (0.0%), RT78.4%

(30.0%) Th-otz. Twwz g 13ERIS5.2% (43.8%),

Fifi70.6% (4.2%), CE95.7% (9.1%), RT21.6%

(0.0%) Th-1: (Fig.5).
M5, BMISZLANILEH>TOVETH? ) DO

2, Ty BERNT.2% (40.0%), R 14.7%

(40.0%), CE0.0% (0.0%), RT66.7% (35.3%)
Thote Towv i, BIEMS2.8% (45.8%), il
i85.3% (6.9%), CE100.0% (8.7%), RT33.3%
(0.0%) TH-12 (Fig.5).

F—LAERICHTDEHICDNT

M6, ZEBEHREME F—LE LTO—FRE%E
BUOTWESTH?, Oz, Tidv) EER93.1%
(48.1%), Fi#hili 58.8% (5.0%), CE80.4% (5.4%),

RT84.3% (27.9%) Th -1z, Mo 2 1 EH6.9%
(0.0%), F kil 41.2% (21.4%), CE19.6% (22.2%),
RT15.7% (0.0%) TH -1 (Fig.6).

M7, SEMEHREAIL, BEHRICDWVWTEHRAL
TLLNETH?, OBV, Tixvg ZERMS6.2%
(48.0%), FHifii55.9% (5.3%), CE60.9% (7.1%),
RT80.4% (29.3%) TH 7o, Tz ZERM
13.8% (25.0%), FHihili44.1% (20.0%), CE39.1%
(11.1%), RT19.6% (0.0%) TH -1 (Fig.6).

M8, MEHRICDWTRSHEA(F? (EHEER)
ORIz, PR - HiEM - CEWXEB Y, RTE¥S
LEBRVFEBTH 1. RCT, ERiZFE, FiE
x4 > & —4 v b, CEWHHMER, RTEMZEET
bHote.

REDEEICLDIEREBFRELCDNT
Table 3~8 I A EAMEDHE R L RT. HEE

10. Can you explain direct and scattered rays ?
N=160

Doctor

Nurse

Clinical engineer

Radiological
technologist

0% 20% 40% 60% 80% 100%
B Yes [No

Numbers are number

() Number of qualified persons

11. Can you explain the IVR room dose distribution ?

N=160
Doctor n=29
Nurse n=34
Clinical engineer n=46
Radiological -
technologist n=51
0% 20% 40% 60% 80% 100%

W Yes [JNo Numbers are number

() Number of qualified persons

12. Can you explain the difference between radiation dose
during fluoroscopy and radiography ?

N=160
Doctor n=29
Nurse n=34
Clinical engineer n=46
Radiological -
technologist n=51
0% 20% 40% 60% 80% 100%

MYes [JNo  nymbersare number

() Number of qualified persons

13. Can you explain the difference between Sv and Gy ?
N=160

Doctor

n=29

Nurse

n=34

Clinical engineer

n=46

Radiological
technologist

n=51

0% 20% 40% 60% 80% 100%
W Yes [JNo Numbers are number

(' )Number of qualified persons

14. Can you explain the threshold doses of deterministic effects ?
N=160

Doctor

Nurse

Clinical engineer

Radiological ) .
technologist - n=51

0% 20% 40% 60% 80% 100%
W Yes []No Numbers are number

(' )Number of qualified persons

15. Do you know diagnostic reference levels ?
N=160

Doctor 24 (11) n=29
Nurse 29 (2) n=34

Clinical engineer

46 (4) n=46
0 (0)
Radiological
technologist 17 (0) n=51
" 0 o 60% 80% 100%

W Yes []No Numbers are number

(' ) Number of qualified persons

Fig.4 Result of the questionnaire Knowledge on
radiation (Q10~12)
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Fig.5 Result of the questionnaire Knowledge on
radiation (Q13~15)
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16. Do you feel a sense of unity with the radiological
technologist as a team ? N=160

Doctor

Nurse

Clinical engineer

Radiological
technologist

0% 20% 40% 60% 80% 100%
W Yes [ No Numbers are number

(' )Number of qualified persons

17. Will the radiological technologist explain about radiation ?

N=160
Doctor 25 (12) 4 n=29
Nurse n=34
Clinical engineer n=46
Radiological s
technologist n=51
0% 20% 40% 60% 80% 100%

EYes []No Numbers are number

() Number of qualified persons

Fig.6 Result of the questionnaire Awareness of
team medical care (Q16~17)

Table 3 Significant difference depending on pres-
ence or absence of certification (Q1~3)

1. Are you concerned about radiation exposure?
Non significant

disly etz gerny Cetliteziion certification  difference
Yes No Yes No

Doctor 12 1 13 3 P<0.05

Nurse 3 1 23 7 n.s

Clinical engineer 2 2 27 15 n.s

Radiological technologist 4 8 17 22 n.s

Chi-square test

2. Do you know your exposure dose for a month?
Non significant

Job category Certification certification  difference
Yes No Yes No

Doctor 3 10 5 1 n.s

Nurse 3 1 17 13 n.s

Clinical engineer 4 0 15 27 n.s

Radiological technologist 12 0 26 13 n.s

Chi-square test

3. Do you work with consciousness of radiation reduction?

Job category Certification & rt,;‘iggtion (Sji%gi:‘i:r?:;
Yes No Yes No

Doctor 13 0 13 3 n.s

Nurse 4 0 28 2 n.s

Clinical engineer 4 0 33 9 n.s

Radiological technologist 12 0 36 3 n.s

Chi-square test

Table 4 Significant difference depending on pres-
ence or absence of certification (Q4~6)

4. Do you want to work in a department involved in as-
sisting radiological department?

Job category Certification - rtz\f‘iggti - Z'%g':;?get
Yes No Yes No

Doctor 6 7 8 8 n.s

Nurse 2 2 10 20 P<0.05

Clinical engineer 2 2 14 28 n.s

Radiological technologist 1 1 23 16 n.s

Chi-square test

5. Can you explain the three principles of external radia-
tion protection?

Job category Certification - rt,i:“iggtion Z'%g'rfg:g
Yes No Yes No

Doctor 9 4 8 8 n.s

Nurse 4 0 23 7 n.s

Clinical engineer 3 1 14 28 n.s

Radiological technologist 12 0 38 1 n.s

Chi-square test

6. Can you explain the dose limit of occupational exposure?

Job category Certification &3 rt,i:“iggtion Z'%g'rfg’g
Yes No Yes No 06
Doctor 4 9 1 n.s
Nurse 0 23 n.s
Clinical engineer 2 2 38 n.s
Radiological technologist 1 1 28 1 n.s

Chi-square test

Table 5 Significant difference depending on pres-
ence or absence of certification (Q7~9)

7. Can you explain how much radiation can be reduced
by protective clothing?

Non significant
certification  difference

Yes No Yes No

Job category Certification

Doctor 6 7 5 1 n.s
Nurse 4 0 8 22 P<0.05
Clinical engineer 3 1 4 38 n.s
Radiological technologist 11 11 21 18 n.s

Chi-square test

8. Can you explain the standing position where there are
few exposures when approaching a patient?

Non significant
certification  difference

Yes No Yes No

Job category Certification

Doctor 12 1 8 8 n.s
Nurse 4 0 20 10 n.s
Clinical engineer 4 0 15 27 n.s
Radiological technologist 12 0 29 10 P<0.05

Chi-square test

9. Can you explain the correct mounting position of the
personal dosimeter?

Job category Certification & ert’i\f‘iggti - Z'%g':g: Cn ;
Yes No Yes No

Doctor 10 3 12 4 n.s

Nurse 4 0 21 9 n.s

Clinical engineer 3 1 31 11 n.s

Radiological technologist 12 0 37 2 n.s

Chi-square test
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Table 6 Significant difference depending on pres-
ence or absence of certification (Q10~12)

10. Can you explain direct and scattered rays?
Non significant

Job category Ceytication certification  difference
Yes No Yes No

Doctor 7 6 6 10 n.s

Nurse 4 0 13 17 n.s

Clinical engineer 3 1 10 32 n.s

Radiological technologist 10 1 36 4 n.s

Chi-square test

11. Can you explain the IVR room dose distribution?

Job category Certification - r’[’;iggtion (sjii?fgi:g::g;
Yes No Yes No

Doctor 6 7 2 14 n.s

Nurse 3 1 7 23 P<0.05

Clinical engineer 1 3 11 31 P<0.05

Radiological technologist 1 1 16 23 n.s

Chi-square test

12. Can you explain the difference between radiation
dose during fluoroscopy and radiography?
Non significant

oo esiegen; Ciicaiicn certification  difference
Yes No Yes No

Doctor 12 1 5 i n.s

Nurse 3 1 7 23 P<0.05

Clinical engineer 1 3 6 36 n.s

Radiological technologist 12 0 30 9 P<0.05

Chi-square test

Table 7 Significant difference depending on pres-
ence or absence of certification (Q13~15)

18. Can you explain the difference between Sv and Gy?

Table 8 Significant difference depending on pres-
ence or absence of certification (Q16~17)

16. Do you feel a sense of unity with the Radiological
technologist as a team?

Job category Certification @ er’('i\f‘iggti - 3%2':5:2 et
Yes No Yes No

Doctor 13 0 14 2 n.s

Nurse 1 3 19 11 n.s

Clinical engineer 2 2 35 7 n.s

Radiological technologist 12 0 31 8 n.s

Chi-square test

17. Will the Radiological technologist explain about radia-

tion?

Job category Certification N.O” ) significant

certification  difference
Yes No Yes No

Doctor 12 1 13 3 n.s

Nurse 1 3 18 12 n.s

Clinical engineer 2 2 26 16 n.s

Radiological technologist 12 0 29 10 n.s

Chi-square test

(p<0.05) Z#EHIH DI, ERIXEE 2
A%, SvE Gy DiE, FHHERNX ISR RO/ B3
BlHbo T aicwy, ko  EEED
HIak, IVRZEHNOMEESA, BB E B i
DE, BWIBE L~ IZonT, CERIVRENOD
BESA, BWIBEL IO T, RTIZBE T 7
v —F DV HAE, B E OO R HE D E N T
bHote.

Job category Certification &3 rt,i\f‘iggtion Z"i?fg':gf’g
Yes No Yes No

Doctor 4 9 4 12 P<0.05

Nurse 1 3 9 21 n.s

Clinical engineer 1 3 i 31 n.s

Radiological technologist 12 0 30 9 n.s

Chi-square test

14. Can you explain the threshold doses of deterministic

effects?
Job category Certification & rt,i\f‘iggtion Z'%g':g:gé
Yes No Yes No
Doctor 6 7 7 9 n.s
Nurse 3 1 7 23 n.s
Clinical engineer 0 4 2 40 n.s
Radiological technologist 12 0 28 11 n.s

Chi-square test

15. Do you know diagnostic reference levels?

Job category Certification &3 rt'i\f‘iggti o Zlgfglrfg:r?cnet
Yes No Yes No

Doctor 2 i 3 13 n.s

Nurse 2 2 3 27 P<0.05

Clinical engineer 0 4 0 42 P<0.05

Radiological technologist 12 0 22 17 n.s

Chi-square test
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