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ABSTRACT

In this study, we analyzed the effects of radiation exposure, as compared to the hematological parameters
change of medical radiation workers and the public. The mean value of all hematological parameters were in the
normal range. Eosin mean value of the radiation workers(2.52 + 1.79%) showed that a significantly lower than
the control group(2.92 + 1.39%). In the comparison of the results depending on the occupation period, it showed
high value that the mean of the radiation workers group WBC, platelet, Lymph, Mono, Baso. Over 20 years of
radiation workers WBC, Mono showed low values and less than 10 years of radiation workers mean value of
Baso showed low values, there was no statistical significance. In the comparison of the results depending on the

4 years cumulative radiation dose, Over 5.0 mSv of Radiation works RBC(4.61 + 0.53

vs 491 + 0.398),

Hcet(41.51 + 4.07 vs 43.97 + 3.40), Eosin(1.74 + 1.14 vs 2.92 £ 1.39) showed low value, it was statistical
significance. 0.5~1.0 mSv radiation exposure workers Hb (13.93 £ 1.75) showed a significantly lower value than

that of the control group (14.90 + 1.29).
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Table 1. Comparison of hematological profile of Radiation

workers and the Control group [mean+Sd]

S

(4 *Zl—% 90 Control group Worker group

Age' 38.32 + 8.76 37.22 + 8.56
wBC'

(4~10><103/mm3) 6.24 + 1.33 6.51 £ 1.76
RBC'

(4.0~6.3><106/mm3) 491 + 0.38 4.82 + 0.47
Hb'

(12-17 g/dl) 1490 £ 1.29 14.65 £ 1.42

Het 43.97 + 3.40 4337 + 3.80

(%)
Platlet’
(150~350%10°/mn*)

Neutrophil

256.97 + 51.51 263.39 + 52.73

(42.2~752 %) 5329 + 6.88 53.03 + 8.89
(ggglf?;).clyti) 36.15 + 6.52 36.67 + 7.93
(1.71\13?3&%) 7.16 + 1.59 731 £ 1.77
li?il?gpol}:f 2.92 + 139 252 + 1.79
]?gjgp?/il; 0.46 + 0.22 0.46 + 0.26

"™Non significant *significant (p <0.05) (t-test)
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Fig. 1. The average age according to a working period
of radiation workers.
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Table 2. The difference of hematological profile by Occupation period [mean + Sd]
. Control group Occupation period (years)
o (n=272) < 10 (n=50) 10 ~ 20 (n=25) > 20 (n=15)
Age1t 38.3 + 8.76 313 + 3.62 39.7 + 3.32 52.6 £ 3.60
wBct 6.24 + 1.33 6.50 + 1.64 6.62 = 1.56 6.12 + 1.99
RBC' 491 + 0.38 4.84 + 047 4.83 +£ 043 4.67 + 0.48
Hb' 1490 + 1.29 14.58 + 1.36 14.69 + 1.40 14.62 £ 1.63
Het' 43.97 + 3.40 4331 + 3.62 43.76 + 3.76 42.74 + 4.06
Platlet" 256.97 + 51.51 261.88 + 55.64 261.56 + 53.97 271.00 + 41.02
NeutrophilT 53.29 + 6.88 53.00 £ 9.02 53.27 + 8.36 52.73 £ 9.91
Lymphocyte’ 36.15 + 6.52 36.97 + 8.25 36.60 + 6.86 36.77 + 7.67
Mono! 7.16 = 1.59 7.31 + 1.82 7.82 + 1.65 6.48 + 1.52
Eosinophilw\ 292 + 1.39 229 £ 1.39 2.81 £ 2.17 2.86 = 1.75
Basophil* 0.46 + 0.22 0.43 + 0.25 0.48 + 0.26 0.52 = 0.17
"Non significant *signiﬁcant (p<0.05) (ANOVA)
Table 3. The difference of hematological profile by 4years Cumulative dose [mean + Sd]
2z Control group Cumulative dose (mSv)
(n=272) < 0.5 (n=50) 05~ 10 (n=9) 1.0 ~ 5.0 (n=22) > 50 (n=9)
wact 6.24 + 1.33 6.46 + 1.58 6.24 + 1.76 6.94 + 1.79 5.60 £ 1.66
RBC* 491 + 0.38 479 £ 0.48 477 £ 0.49 496 + 0.36 4.61 £ 0.53
Hb* 1490 + 1.29 14.62 + 1.37 13.93 £ 1.75 15.11 £ 1.18 14.12 + 1.46
Het* 4397 + 3.40 43.34 + 3.68 41.88 + 4.64 44.68 + 2.83 41.51 + 4.07
Platlet’ 256.97 + 51.51 264.92 + 49.66 298.67 + 54.96 248.55 + 54.20 255.11 = 51.51
NeutrophilT 53.29 + 6.88 52.90 £ 9.45 50.38 + 7.57 54.53 + 8.32 52.74 £ 8.99
Lymphocyte’ 36.15 £ 6.52 36.76 + 8.23 38.76 + 6.78 34.65 + 6.85 37.89 + 7.94
Mono' 7.16 + 1.59 724 + 1.70 7.70 + 2.82 742 + 1.61 7.10 £ 1.43
EosinophilJr 292 £ 1.39 2.65 £ 1.94 2.64 £ 1.07 2.54 + 1.84 1.74 + 1.14
Basophil,r 0.46 + 0.22 0.46 + 0.24 0.52 + 0.22 042 + 0.25 0.50 + 0.33
*Non significant *signiﬁcant (p<0.05) (ANOVA)
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Fig. 2. Comparison graph of RBC count by Cumulative
radiation dose
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He S2f T
50 |-

p S N B

= i
38l
36| = l l 1

3l

control <05 05~1 1-~5 >5

Cumulative dose (mSv)

Fig. 4. Comparison graph of Hct count by Cumulative
radiation dose.

oy, Yub, ddTE FARE gzl Hlsto]
L #E YJEhH, 1.0~5.0 mSv ¥ZF FARARS] A4

24855 + 54.2007} AIF7(34.65 + 6.85)+ =T &
A¥256.97 £ 51.51), AIT(36.15 £ 6.52)9 Hrol
H)sto] Wre ks VERI A, ©ElE 5.0 mSv 23
9F FARKT.10 + 1.43)7F IET5(7.16 + 1.59) Pk
o W& s vEhiglon folshA] efskth

Iv. DISCUSSION

A SEutele A=l oE5RY HA] o]F 950
£ 8 S7FE AR Zeh A8 SR SO 9
SO FARRE BAV)71E AGEel ol A
< =7HeH AR AR AfQluFe] ke Ak
WAL Qb oA Fdl 2 A Wt vl Atz
) EAFE AT vk AN F o s Yehte
WA et fA FFoRFE HEE T8
ALE A shelmg B Ao E Aol S
Ul AR FARALS] 95 °
AukQle] FoNHIAbel Hlal At WA Ee]

e

WA 219 FAPIRE] W FARREE glZate
gaetx] HAbA e FHF g WEE, o Jub,
T, S A7 A Bl FARARE O] F&
S YERNSITE 201 o] FARAol A tz&atol vk
WL Gl G a9 MY 58 3e UE
WAt 109 o3} FAAIN A T A7) F-7F tl ol ]
3 W ghs vEhiod dA Ao FAA fro
Ae itk AT, ddx 47848, T5 T &
AbRe] Fatghd tiEate] vlste] BE FARARro] ut
2 #E YRRt 2 5 20 o] FARAREO A A
g, AE784%, 377 diEwdd v& 7P g
YERSAAL, 10 ofste] FARARTelA E4
T7F gzt wlE v ghe JeERdley

B rlo

499



Research on the Hematological Changes in Accordance with Radiation Dose and Radiation Exposure period of the Medical

Radiation Workers.

A A1 FAA FeldS AT

WAL EALREE] 413 7H20128d~20151) 72 A ko]l
w2 ARG Hatatolol| A FH AR 4TA| 2
wate] A GAAAATRE 5.0 mSv 23} FARA}
A M7 2 2 5.0 mSv o3} ¥ &t H]E)ed]
W ks JERSlE, A8 @61 £ 0.53), 478
HAEA151 £ 407) 2 174 £ 114 UER=TY
AYT4.91 + 0.38), AETEAE43.97 £ 3.40), T4
T(2.92 + 1.39)8} A% 9] ZFApe] AR vt H] sk
FrofshAl w2 ghs YERRRITE 05~1.0 mSv 9% F
ARRRS] A A 2~(13.93 £ 1.75)7F T (14.90 + 1.29) R
g} g Zzte] Hlsto] FosiA 7Y w2 gk dEhd
Ao v, v Gl AR FARRPE iz
ol Hlste] 2 ghs YERl oM, 1.0~5.0 mSv I
T FAEY] daw, vk tiEwe] Fatol viske]
GG= 5.0 mSv 23 FARPE djF27te)
H} ‘7%~ e e o FolskA] tth
oﬂ-—rh,] Xﬂf_‘ﬂ—x-] o= 017H b’]—l:ﬂ%]_ H /\}/\1 }—/\}1]-
oz sfol

[e) O

oL
mr

filo rh:

TH7|Zel M2 EFolA 10d
17F SAAEe] 27 so o2 War, 7| 7ke] A4
= FAAEe] 7t X‘o} H1 e Fe] Afo]z Qo]
geet Jrpt oEe A ] whE HlaLo A
ﬂ%%%ﬂ WW M}ZH 4 ﬂ%ﬁ%ﬂ 0.5 mSy

s

o %

d

LA

]

o
ol

V. CONCLUSION

2 Aol o AR TARARS] F SRS 9
FH% Ul Jen], BT gzt A4
IAF Az eI, SAtel 257IRL
Fodgpell whe tlmaate] AL Ak Y
He UellA] FARAREe] diFwtel] BlE] WEAY &
Aks YehTh ey e AaF At gl
Uieh @Aeke Wabd glFos <1d Pl firtu
3 e 9e o Bk hiE s wE

He WA FAREE WA @ F4 wrh

O

= x]é‘:; °] 1/\%\31: _\Tq:hé.oﬂ 45}- ‘?l"\ Xo]”éﬂi Aggsm
i fAH ] GEAQ AR FARtE BE

slojof itk o7 ATl dFE = WA FAAL
L upbA gZ o 2 RE UEhbs AQEEE WHElE A
AR A4S Sl wEsar, WA v Fe] A%k

Aall TAA 222 BT B2 AME7H] o
dejab 8l A dxte] AAAQ] w7} o] Foixof &
o7 Atz

Wy o N

Reference

[l B. S. Gang et al, Radiation Protection & Safety 5®
Ed., Chung-gu Munhwasa., Korea, pp. 31-53, 2015.

[21 H. H. Lee, “Management on Radiation Exposyre of
Radiologic Technologist Working in Medical Facilitie
s”., Graduate school of Kyungpook National Universi
ty, pp. 1-2, 1991.

31 G. G. Lee, “Study on job Satisfaction of Radiologic
Technologists”., Graduate school of Chunbuk Nationa
1 University, pp. 1-2, 2001.

[41 2014 Report Occupational Radiation Exposure in Dia
gnostic Radiology in Korea., Korea Centers for Dise
ase Control and Prevention., http://www.cdc.go.kr., 20
15.

[51 J. M. Kim, S. C. Kim, “The thickness of Cu filter t
o reduce 1/2 of patients dose”., Journal of Korean S
ociety of radiological technology, Vol 24, No. 1, pp.

17-22, 2001.

[61 C. Y. Lee, “A study on Internal Exposure of Radiati
on Affecting the Radiation Technican at Hospitals”.,
Graduate school of Hanyang University, pp. 1-9, 200
0.

[71 M. S. Gang, J. H. Kim, Y. H. Moon, Radiation Biol
ogy 6" Ed., Gyohakyungusa., Korea, pp. 81-92, 199
7.

[81 International Commission on Radiological Protection,
“The 1990 Recommendations of the International Co
mmission on Radiological Protection”., ICRP Publicat

ion 60, 1990.
91 http://www.law.go.kr/

[101 G. N. Choi, J. S. Jeon, Y. W. Kim, "Radiation Exp
osure Dose on Persons Engaged in Radiation -related
industries"., Journal of the Korean Society of Radiol
ogy, Vol. 6, No. 1, pp.27-37, 2012.

[111 S. M. Bacek, E. S. Jang, "Comparative evaluation of

500



PISSN : 1976-0620, eISSN : 2384-0633
"J. Korean Soc. Radiol., Vol. 10, No. 7, November 2016"

[12]

[13]

radiation exposure in radiation-related workers"., Jour
nal of the Korean Society of Radiology, Vol. 5, No.
4, pp.195-200, 2011.

B. S. Lim, "Radiation Exposure Dose on Persons En
gaged in Radiation-related industries in Korea"., Jou
rmal of radiological science and technology, Vol. 29,
No. 3, pp.185-195, 2006.

J. K. Ryu, W. Y. Jung, S. K. Shin, S. M. Cho, K.
R. Dong, H. S. Kim, “Occupational Radiation Expos
ure to Hospital Workers: On the Effect of Hematolo
gical Change”., Journal of Nuclear Medicine Technol
ogy, Vol 12, No. 3, pp. 157-170, 2008.

501



Research on the Hematological Changes in Accordance with Radiation Dose and Radiation Exposure period of the Medical
Radiation Workers.

IR A FAR) A/ B AZTAL} YAYE W5l
RS

A7 SHHE W HAPD SARAS] 5% ol whE AHANE duile] N[ ANA 7
WAL T F o] S AT dxa ) AR EARA Y] FAHAL AN BE Lt
AATE T A WAL FARATH2.52 £ 1.79%) THET(2.92 £ 1.39%)0l]
Hlglo] ot fr A FAIZ mE SARAT Y O x %ﬂ gagts HAME
I oGk e, A, T, wElA, SAVIFF A et A AR ] 2 g WERSLAL,
201 o] FARRFAIA] tFatol Blste] WY A GGt vha, AR w2 4s UrEMJM_D% 10 ©]
3 EALAFAIA E A7) d el vlE) W gk UrE‘rlﬂMﬁb} AA Ao FAA 94 giidnh
AR FALRRS) 4d7H20129~-20154) F A A o] whE AALRE Pt olol A 5.0 mSv &3} FAAL
NG Ftgrel A oz 2 5.0 mSv olet FFtel] Hlete] vhe ghe YERAI, HET@.61 + 0.53),
AT HE41.5]1 £ 407) B SA1.74 £ 1149 29 48 74.91 + 0.38), F 884 5(43.97 + 3.
40), TAH(2.92 + 1.39)¢} A4 9 F2pe] FAPA A vlste] {foJshAl v gk YEFISITH 0.5~1.0 m
Sv 9 E FAAe] HMA(13.93 + 1.75)7F thEw(14.90 + 1.29) 2 B} 9] Z )0 H|sle] Fo&tA *He ks
LHERY AT

A

FATO WA FAA, AAL, A BA, FAA,

j=fpul o

502



