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A Study of Individual Dose for Radiological Technologists Working with Eadiation
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Abstract

The importance of managing the exposure to radiation for radiological technologist is becoming more
conspicuous as modern medical care increases the number of hospital exams involving radiation and as work
of radiological technologists expand and increase in areas using advanced medical equipment for diagnosis
and treatment purposes involving radiation. Measurements for individual exposure dose to radiation can
differ according to the equipment and facilities in the work environment and the average number of
exposures an individual is involved in. Therefore, systematic and reasonable controls on the exposure dose
to radiation can be attained from core data. Shallow dose/Deep dose measurements were taken according
to the year of the measurement, the technologist’ s occupation post, gender, department, and age over a
five year period from January 1, 2003 to December 31, 2007 using a sample of radiological technologists
from ten general hospitals throughout S. Korea. When comparing individual exposure dose of each
radiological technologist, there was no significant difference in the mean exposure dose according to the
year the measurement was taken (p>0.05). Mean exposure dose for Deep/Shallow according to gender
showed that men received significantly higher exposure dose than women (p<0.001). Mean exposure dose
for Deep/Shallow according to age showed an increase in exposure dose as age decreases; however, it was
not statistically significant (p>0.05). According to occupation post, technologists working in nuclear medicine
received significantly higher dose than other occupation posts (p<0.001). The results of individual exposure
dose were under the dose limits in accordance to all nuclear regulations. Furthermore, since stochastic
effects may occur with long-term exposure to low level radiation, individual exposure dose data was
thoroughly managed and the principle of As Low as Reasonably Achievable (ALARA) was implemented when
establishing the design of this study.
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Table 1. Average radiation dose by years.

unit : mSv

Deep dose Shallow dose

Years N(Person) F-value P F-value P
GM£GSD GM+£GSD

2003 660 0.22£0.42 0.22+0.43

2004 660 0.21£0.55 0.21+0.46

2005 660 0.19+0.44 1346  0.250 0.22+0.67 1222 0299

2006 660 0.18+0.38 0.17+0.35

2007 660 0.18+0.44 0.18+0.47

Total 3300 0.2+0.45 0.24£0.48

Interaction effect p-value with one-way ANOVA model

A

597k 13,580 710 ek AHE2 gHEgEy )
]

A7 RSP, A8k ool A AT
o Bag Aystn Y& dof S

2.3 SHEAM 4

g #4L8 SPSS FAIZZ T ver.15.02 ©]
g3l3lon, A ot 9k Alols 49
W %] EAHEA (one-way  ANOVA)S 04351310,
AT R ARy A ) E A
dytatols o] u A EAREA(two-way  ANOVA)
= AREEISaL, frojdk Aozt sjotsEE A
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Table 2. Average radiation dose by divergence.

unit : mSv
Deep dose
2003 2004 2005 2006 2007 Total
Quarter N(No.) F-value P
GM£GSD GM£GSD GM+£GSD GM£GSD GM£GSD GM+GSD
1/4 3300 0.21£0.56 0.20£0.57 0.18£0.66  0.18£0.47  0.17£0.47  0.19£0.55
2/4 33300 0.24£0.67 0.20£0.54  0.19£0.5  0.18£0.52  0.17£0.46  0.20£0.54 3121 0243
3/4 3300 0.194039  0.20£0.86  0.18+£0.66  0.20£0.45  0.19£0.68  0.19+0.61 ' '
44 3300 0.23£0.52 0.24£0.76  0.20£0.53  0.16£0.45  0.17£0.58  0.20£0.57
Total 13200 0.22+0.54 021+0.68 0.19+0.59  0.18+0.47  0.18+0.55  0.20£0.57
Shallow dose
2003 2004 2005 2006 2007 Total
Quarter N(No.) F-value P
GM+GSD GM£GSD GM+£GSD GM£GSD GM£GSD GM£GSD
/4 3300 0.22+0.55 0.20+0.51  0.20+0.89  0.17£0.46  0.19£0.61  0.22+0.77
24 3300 0.24+0.67 0.21+0.52  0.23£0.92  0.17£0.43  0.17£0.41  0.26+0.99 3047 0211
3/4 3300 0.20+041 017047  0.20£0.89  0.18+0.44 0.20£0.81 0.23£0.99 '
44 3300 0.22£0.55 0.26£0.79  0.24£1.01  0.15£0.36  0.17£0.52  0.26£1.06
Total 13200 0.22+0.55  0.21+0.57 0.22+093  0.174042  0.18+0.59  0.24+0.95
Interaction effect p-value with two-way ANOVA model.
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Table 3. Average radiation dose by gender and years.

unit : mSv
Vears Sex Male Female Fovalue P
N(Person) GM£GSD N(Person) GM£GSD v

2003 465 0.23+0.41" 195 0.19:+0.43"
b 2004 465 0.23+0.57" 195 0.18+0.48" 3
deep 2005 465 0.20+0.49" 195 014029 6969  0.008
08¢ 2006 465 0.20+0.43" 195 0.14+0.24"

2007 465 0.18+0.44" 195 0.16+0.44"

Total 2325 021£0.47 975 0.16£038

2003 465 0.26:0.49" 195 0.14£0.23"
Shallow 2004 465 0.23+0.51" 195 0.16+0.33"
Tose 2005 465 0.24+0.76" 195 0.15£037 21548 0.000

2006 465 0.19:+0.40" 195 0.11£0.20"

2007 465 0.2120.50* 195 0.13£0.40"

Total 2325 0.23+0.53 975

Note : x and y represent statistically significant differences in averages for each group. There was no difference when comparing
gender within the same group.

Interaction effect using two-way ANOVA model :

#4p<0.01, *#p<0.001

Table 4. Average radiation dose by age and years.

unit : mSv
Deep dose
Years 2003 2004 2005 2006 2007 Total
Age N F-
period (Person) GM+GSD GM+GSD GM+GSD GM=GSD GM=GSD GM+GSD  value
20 20 0.23£0.27 043£1.21 024404  024£038 0.16£0.38  0.26+0.53
30 260 0.23+0.38  0.20+0.37  0.19+0.36  0.19+0.38  0.17+0.36  0.20+0.37
40 276 021£0.44  0.18£0.38  0.17£0.39  0.18£0.41  0.20£0.55 0.19+0.44 0.869 0.605
50 84 021048  0.33+1.04 0.23+0.78 0.15+033  0.14+03  0.21£0.59
60 20 0.18+0.35  0.0920.16  0.04+0.08  0.06+0.15  0.03£0.04  0.08%0.16
Total 660 0224042  0.21£0.55 0.194044  0.180.38  0.18+0.44  0.19+0.45
Shallow dose
Years 2003 2004 2005 2006 2007 Total
Age N F-
period (Person) GM+GSD GM+GSD GM+GSD GM+GSD GM=GSD GM+GSD  value
20 20 0.15£020  0.22£0.30  0.22£0.40  0.10£0.13  0.16£0.29  0.17£0.26
30 260 027047 0224034 0.25+0.74  0.20+0.38  0.20+0.36  0.23£0.46
40 276 0.19£0.39  0.18£0.40  0.22£0.71  0.16£0.36  0.19£0.60  0.19£0.49 0.454 0.968
50 84 020049  0.28+0.83  0.15+0.35  0.15+0.31  0.17+0.39  0.19+0.47
60 20 0.15£0.38  0.22+0.57  0.07+0.12  0.08%0.16  0.07+0.12  0.1240.27
Total 660 0.22+043  021+046  0.22+£0.67 0.17£035  0.18£0.47  0.20£0.48

Interaction effect p-value with two-way ANOVA model.

aA R Ase Al
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Table 5. Average radiation dose by hospitals and years.
unit : mSv
Deep dose
Years 2003 2004 2005 2006 2007 Total
Hospital F-value P
(Person) GM+GSD GM#GSD GM:GSD GM#GSD GM=GSD GM=GSD
A 24 0.17£030°  0.174045°  0.17£05°  0.17£036° 0.12£023°  0.16£037
B 39 026£051"  023:045"  02550.52" 0.20£035" 0.25£043" 0.24+045
C 44 0234055  022£0.54°  0.16£030° 0.14£031° 0.16£031°  0.18+0.40
D 27 0.08£0.08"  0.07£0.10° 0.16£037"  0.10£0.18" 0.04£0.07"  0.09£0.16
E 63 031£057" 0.17£033" 0.17£044" 023£045" 0.22£045" 0.22+045 6266 0.000""
F 46 038+047" 0.54£0.68 0.23£047° 0.18£0.42° 023£0.50" 031:0.51 '
G 38 032£048  039+0.59" 0.36£050" 0242041 0.22£0.40" 0.310.48
H 44 0.19:030°  0.14+£032"  0.19£038" 0.25£0.53" 0.26£0.69" 0.21+0.44
I 49 028+0.64" 032+1.22"  0.18£031" 0.19£035" 0.25:0.41"  0.24+0.59
J 86 0.14£026° 0.11£0.24° 0.13£038 0.13£0.39° 0.17£0.72°  0.14£0.40
Total 660 0224042 0212055 0.1940.44  0.18:038  0.18+0.44  0.19+0.45
Shallow dose
Years 2003 2004 2005 2006 2007 Total
Hospital N F-value P
(Person) GM+GSD GM=GSD GM+GSD GM+GSD GM+GSD  GM+GSD
A 24 0.155029%  0.15£024%  0.29+10°  0.16£0.33  0.14£0.35"  0.18+0.44
B 39 0.3620.78"  0.26+0.56" 0.30£0.61" 0.23+038" 027+042" 0.28+0.55
C 44 025£0.62%  0.25+0.68° 0.08+0.18" 0.14£025" 0.14£0.32%  0.17£0.41
D 27 0.14+028°  0.06£0.09°  0.15£0.34°  0.10£0.21° 0.08+0.20° 0.10+0.22
E 63 035:0.61° 0.18£037° 0.20£0.52° 0.23£049° 021£051° 0.24+0.50 6258 0000
F 46 040£044"  0.61£071° 027£0.51° 0224044 025:0.54° 035:0.53 '
G 38 0.34£048"  035:041"  0.37£049" 021£034" 0.24£039"  0.30£0.42
H 44 0.15£029"  0.16£020° 0.08£0.13% 0.18£0.33" 0.27£0.86" 0.17£0.36
I 49 020£036°  03+0.93°  0.16£0.28° 0.15£027° 024£047°  0.21£0.46
J 86 0.15:028  0.1£021° 0.10£031° 0.13x0.38° 0.14£0.57° 0.13£035
Total 660 0224043 0212046 022+0.67 0.17+035 0.18:047  0.2+0.48

Note : a, b, ¢, d, e and f represent statistically significant differences in averages for each group. There was no difference when

comparing within the same organization.
Interaction effect using two-way ANOVA model :

#2p<(0,001
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o} Ajolia Axk 7} 719 Awol weh 98 044mSy, AT 0.3120.63mSy, A28k 021+
o AR U A% BF Fo8 2017 0.53mSv, Z]EFSHE 0.09+£0.18mSv, £} 0.08+
AR U(p>0.05), 71PHZE EAACR Fo3F  0.18mSv o]tk FAE Axd Het wE A
Zo7} et $tk(p<0.001). O% Wb ul A BT BT f‘i‘Hi W} o
Hajel] v)a] =2 FEARS e Ao Hel
35 BAME H T|EME T} zfolitA Az} 7 Baj= kel wet o)A
A AR ot 9% ME Table 6049} B AR 9 2FAAF BT Fod Aozt
2ol nlwalgle w ARAES #oEh 032+ $Iotip>0.05), FAEEE EARoR foldt
041mSv, AAEH 029:0.6mSv, G328 020¢  Ao]7} TH}E AThp<0.001).
047mSv, £k} (.1140.25mSv, 7JEFSHT} .13+
Table 6. Average radiation dose by depariment and years.
unit : mSv
Deep dose
Years 2003 2004 2005 2006 2007 Total
Depart F-value P
men  porson) OMZGSD GMGSD  GMGSD  GMGSD  GMGSD  GM:GSD
Oncology 77 0.13+025° 0.13:030° 0.12:033° 0.08+0.15° 0.1+0.19° 0.11£0.25
Cardiology 39 035+0.68" 0.250.39" 0.23+0.54" 0.26+0.50" 0.36+0.88" 0.29+0.60
Radiology 371  0.23+044" 021£0.59" 0.20:049" 0.19+0.42" 0.17+0.40" 020047 14.622 0.000
Nuclear medicine 62 0.304031° 0.34£043" 032+0.46" 0.35:046" 030£0.42" 0.32+0.41
etc. 11 0154035 0240.63" 0.10£0.24" 0.09+0.18" 0.11+0.44" 0.13£0.37
Total 660  022£042 021+0.55 0.19:044 0.18£0.38 0.18+0.44 0.19+0.45
Shallow dose
Years 2003 2004 2005 2006 2007 Total
Depart F-value P
MM peson) OMAGSD GMAGSD GMGSD  GMGSD  GMGSD  GMGSD
Oncology 77 0.08+0.11° 0.08+0.08° 0.08+0.12° 0.06+0.07° 0.12+0.50° 0.08+0.18
Cardiology 39 0.3420.67" 0.23:041" 027+0.60" 0.28+0.52 0.43+0.94" 0.31+0.63
Radiology 371  0.25+0.48" 0.22£0.53" 025:0.83" 0.17:037" 0.17£045" 021£0.53 29331 0.000™
Nuckear medicine 62 0.39+0.43* 0.39£037" 043+0.51" 0.41:047" 038+041" 0.40+0.44
efc. 111 0.09+0.18 0.16+0.41° 0.07+0.09° 0.06+0.12° 0.06+0.09° 0.09+0.18
Total 660 0224043 021£046 022£0.67 0.17£035 0.18£047  0.2+0.48

Note *a, b, ¢ and d represent statistically significant differences in averages for each group.

comparing within the same department.

Interaction effect using two-way ANOVA model :

aA R Ase Al

#4p<(0,001

There was no difference when
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