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| Abstract

Health care workers encounter many physical hazards in hospitals, including ionizing
radiation, noise, and heat. lonizing radiation is used in hospitals for diagnostic radiology,
therapeutic radiology, dermatology, nuclear medicine, and in radiopharmaceutical laboratories.
Radiation hazards may also exist in areas where radioactive materials are stored or discarded.
Occupational exposure to ionizing radiation can lead to erythema or radiodermatitis. lonizing
radiation can cause gene mutation and chromosomal alteration. Other somatic effects that result
from irradiation include several types of cancers (myelogenous leukemia, bone cancer, skin
cancer, thyroid cancer, etc.), cataracts, aplastic anemia, and sterility. The chief methods for
reducing doses of ionizing radiation from external X-rays and gamma rays are to limit the time of
exposure, increase the distance from the source of the exposure, shield the source with
protective materials, and avoid unnecessary exposures. Improved equipment, knowledge, and
reduced exposures can greatly reduce the risk of radiation exposure for workers. Many work
areas in hospitals were identified as noisy enough to decrease productivity. Noise may trigger
changes in cardiovascular, endocrine, neurological, and other physiological functions. Working in
high-noise areas makes it difficult for workers to communicate among themselves or to concen-
trate on critical job functions. Many places in hospitals including the laundry, boiler room, and
kitchen may be hot during the summer months, especially in older facilities that have inadequate
ventilation and cooling systems. Health care workers should pay attention to health disorders
caused by physical factors to protect themselves against many hazards in hospitals.
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Table 1. Current status of radiation workers in diagnostic radiology over a five-year period 3l oA oA AiElgEEoe &
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Table 2. Current status on workers received dose interval in 2008 by occupation (10)

No. of warned workers (%)

Occupation Total

1st Quarter 2nd Quarter 3nd Quarter 4nd Quarter
Radiologic technologist 148(80.0) 154(83.2) 136(81.0) 143(79.0) 581(80.8)
Physician 22(11.9) 22(11.9) 21(12.5) 28(15.5) 93(12.9)
Nurse 4(2.2) 2(1.1) 4(2.4) 5(2.8) 15(2.1)
Diagnostic radiologist 2(1.1) 3(1.6) 3(1.8) 3(1.7) 11(1.5)
Dentist 5(2.7) 1(0.5) 1(0.6) 1(0.6) 8(1.1)
Dental hygienist 1(0.5) 0(0.0) 0(0.0) 1(0.6) 2(0.3)
Nursing assistant 1(0.5) 0(0.0) 0(0.0) 0(0.0) 1(0.1)
Medical assistant 1(0.5) 0(0.0) 1(0.6) 0(0.0) 2(0.3)
Others 1(0.5) 3(1.6) 2(1.2) 0(0.0) 6(0.8)
Total 185(100.0) 185(100.0) 168(100.0) 181(100.0) 719(100.0)
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Table 3. Deterministic effects after whole-body and localized irradiation by X and gamma rays;

Lhe h 34 % AT OITH24).

approximate absorbed threshold doses for single (short-term) and fractionated or low

dose-rate (long-term) exposures (26)
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Threshold absorbed dose (Gy)

g} A7)z} 2|7} =] 3E

Short-term  Long-term Zhg-0] gl7] wlo|H, of=] Wl AA
?rgan/ Effect exposure exposure N ZE e zo] 7A4A o7} Hon o
issue . [OTH,
(single doses) (yearly-repeated
for many years) £ A5E adketal givt dalat A
Testicles 1. Temporal sterility 0.15 04 A o] Aol uZE = o—roﬂ we} A
2. Permanent sterility 3.5~6.0 2.0 7ol D}EH] AN ZL =712
Ovaries Sterility 25~6.0 >0.2 o] 2 Wb (A2, 7]_13]_}\4 2497
Ocular lens 1. Detectable opacities 0.5~2.0 >0.1 ) B
2. Visual impairment (cataract) 5.0 >0.15 Aol oJatH, HA4T]ES Fio]
Bone marrow Hemopoiesis impairment 05 >04 Zh2- HRARA (el ) of] 2J31T}H(25),
1. Erythema (dry desquamation) 2 - 1) 2AA 93
2. Moist desquamation 18 - L.
Skin 3. Epidermal and deep skin 25 - (Deterministic Effects)
necrosis HIALA m]Z o 2 A|FEe] Abdo] o
4. Skin atrophy Wlth complications 10~12 1.0 oA A7A 7} VERF= Hol=
and telangiectasia wrehReE o]Abe] BEo] 9lolol gt
o o) 3
Whole body Acute radiation sickness (mild) 1.0 - i 1’ge} ml5o] glojo} gitt.
ERAE o o] WAl kel 9] %]
LESEEEREEDE A S
7Y v} Z e W oA 1,58 mSvE 7 =7 e e Aok, o] WA AR 8 So| ek Bl 2 Al

1
Hzw By _Zr,] ZA2H05 mSv/E7)E
} o

.08 mSv, 2]¢1 0.59 mSve] S=olQi} 3k
HT—/\]-A«] /\].7}

80.8%= 714 Wekom o)A} 12.9%, 7HEA} 2.1%, G4

oJgtat Aol 1.5%2] =0l Tk (Table 2).

2. T2l ot 242kl

QAR WA o] T34 wf WAL oUAE FaHA| =
], Aejdlde] Aulellx] dojdtt, o] A olA A<l =

o] ®al o] felitart FAJ=T DNAS HelA A 1] ZH
AE(ZA, A7 ell YA == 974 Helks Yot
AR e ofgk 11737 oll= e ® (threshold dose) ©]
g TEEE GEEA] 2Rl S T A 9F, o
Aolv 7 AFAY dEH o2 WAk 54 JFol

QTh(23), mEgk WAk EA) Go wheh G}

3ol HEH 2 B 5E TP

o2 BF Hed, &

73
ZZ 702 AA EE P

H
[el=
Gy) olge] B 91% F 60e] Aol A B0z e}

486 =7i0l2010 2a|X oixtof o5t 7

AG0H - T2YAHE SH2Z -

471¢] 71sAsl7 vrepdtt, Al Zhald o] 1] of

sho] WS 4= 9l AR A oJ3F(26) B9, A|E Aol =

715 7N, 95-9] Zxk Fo|ck(Table 3).

) &E4 9 (Stochastic Effects)

AR )20 2 4% DNAZE APEsEA] il &<
oz =

1% Qo & gtk Eelulo] T} %A 0.

o
ﬂl

el 22old 719 7w olde 2T = 3l
AL s ol AL SdHol® Q1%
Aol A4 5 Sl

oje} o] WA 3] Fofl EAMolE A A G
o] Yehh= A2 g5 HAS nas Joe e84
d&olet ok AR i g2 AR 9E & SA Y
Bhe 22 ofyH, e m o] Uehtr] $lsiA
= AREE7)ol B asi,

2 5719 o= WEHEHIHZdNE A9)
< 29, e 25ee 5, Ve iR dEe
1ok, Y-z o) widn e it FE7]= 7ol



Health Disorders Caused by Physical Factors among Health Care Workers - Focusing on lonizing Radiation - é g

] o] thE GES 20 o] et FEIIE He (1) AT 1 H 8] 2
o BY FFE2 ARl sl i E A B7u m] okt ThRle] AR wEE ZHan7)7] eirs A e
Al Q= o] g qtell= v Z g E R 5271 213 2stollA LY== T Z2ao] dasih WAL
HIZF ol ek dee 1 d3le Baoalst @A A8ue 9%
ole] delgApio] Aol vl A= g2 19951l thet A7 1SS 23ekaL QiAo sl AHAlskaL 23k el
S EIA A A AR S22 (27), AR o] AAE S AR 4] T2 a9 Tfdstefof &
W5 o] 718 (28)& Fzat7] vl ok ol wlsl S el v, WA
2]91913] 5o AP ZAE o Wol 243kl A
3. T2[ARM 1| X of Lh A i, bR}, Hadeart | el A= ol =

199513 m% A g Ae] kBl BE (39), BT oleke] RlBlNE Al wash B
FHE Agate] ek PAAZLAEAo] e obdE  esto] A1 Ee Bel} ool ol g,
28 AR, AFelokE Ay AEIORE AW () WAH B 7)29%) 9 714

HollM= 20043 5E v]ZA 2] AlE (National Dose AR o] o5 7)de) 1, 31, AnEe A3
Registry, NDR)E A 2|5} 'f'):c’ﬂ?? AL ok, 2] okEet ZF ZHAletedok gtk ZHQl AR 9F, B F9la
A olM ke ahe o 57| AR EARALe] Rl T AL, G 9 A7) 715, AR A 718 S5 e
A7k AR ofatd 2008 7Fo R A= ou7|H At A58 A Aol Ttk 5o = lgh WAl
28,0887 40l Rl WA AR 59,7397} A 2] = ARALE estedol & Zolot,
o] Qlvh(22), A3} Pl o 9jEd A9 wse] A () Ho 2
= AR} 9E e ARl 2 lTh(29). o dla AA] DR7E AR o) 312 917lo] ok e B
A9 bl o] 9 5E 7%\-/\]7 = Fagh e 9EAIRE T-& ARg3telof ity WA ko] H 2 AAeli= Ho R
= Algkstal W edste] 7eE Helshy E283% 155 e QAW 3k, BeMR, A 7P 55 Zl%o}_cqo}:
"ghk= Zlolet, wgk A gt Hi:rl Zp-g-o] wl- F gt gt} BE BHooe 2k 53 fd o] 23o] Al
SHA W et AF o5 Tk #9s S isfAl wid AALste]ok gt
o goR | AE FHEeh ol HEus AR @) At 9 A& G w2 e
99NTHA] A A Qe AT(30), Ho R H 7k g G, AH AR 55 XS dukHQl XdH
ERSE FA3] Ak B X AR 9 Ee AR @/\}*‘ Al 75, 7R AARE Akl Sl
97%5 2 4 vk ATGD7F vk S WA S BRA| Holof sfar, wheF ERAE Far low O
YA TAZGE (ERCP) Al&S & wl AN A =T-& SIFE Algksfof shrt, w3t o] Aol B Shx|vt, At
283k Thg Ak} ALl ZFzt 90% o) o] n]FadgFe] 7 < ZRgsaL, AP o] A3 A< 9E-5 HAskshk= A
A B AT(32)% Qivh HE 71, A2, 7AE 1 UEE gt o5& AR 7|78 AR-E wf Bxiolsel
Z& APIFAREZA A 913S Wol ZHAaAZiH 2 Aol HollA] 1.8 m o] HolA] glojof gt}

1996ANE 2006714 AR ABAZEAS 0] RS AR pish AR ), 1874, ek
O AAUGE LD U PSRBT 1 5 0] e e WS e R
EAgo] ASA 02 Bl Yo BT 5 K33, olrsle AuIE AEA]] Hol AekE Wik ek, Al

% AT ANIOSH A AN S A A SR e Aol /1o B FARloek
3721 o) A The 3} 2 (34) 31, 0] AR, ), QAo ek 7152 Bpstolol s,

oatolArsixl 487



AR o] 9 E 5 Biogele MRl (dosimeten) &
ko] X449 HUH s afaL, 2t 24¢e]
o] ZM o] gk g Be7-E 2R83fof ghth30). Ale]
BIAREAA W AIE] (http://rasis, kins, re kr) WARISEA
AR o] THIAMI D Z NGV & 2-8shd A
Tt HA, BEshE U], 2eldte] AR 55 YEFe
2R 7W7HR1e] 9] F == Awg 7eha] ALk 4 QlTh4),
3 AR of] HZ e Bl golo) washs A
o thate] ZHAIAAIE 73t ofof ghet, oF To] Ao
Ak it sfotste] BAkS W E shofof gt
ojel ##ate] 2001'd FH3t7|sFol| o) AP
AL Tl G A QIS ol wgk i o] A
A, 20089 WHHE7|ERA o] A - TAFIH S
™, AP B A AT A(htep://www, rhri. re kr) oA &= ¥
A2 QAR A G Qo] AR 9] Ze 71R1E A
TE Hriet] flgk 1#EE Al 2239991 RHRI -

PEPC (Radiation Health Research Institute-Program

O

—
1 ok

R4t

for Estimating the Probability of Causation)& 7]&3}¢]
g3k QUh37). IAFES AEstolof she A9-olle
AR A3} Y2 B,

HIZH2|2ARS0]| 2fet 2ol

488 =7iol2010| Sa|x QIxtol ofst ZAZEOH - Ma|HAME FAlo= -

1, X} 2| M

Aele olmylghe] AU, 3 A5, Aol
I5falo)el], 37] Le) Sl HhAdeh, Aelel Fek i
= EEEEEERERERDEES
N GFE F 5 k. e} B 957 S2 heht
#) 37) uhol o] ol 53] S1@alet. 7Rk P
o =28 A9 A2 S 2R HRestE
of 185 Z7HAIIT Aollst F8
] oo e w =

gJ
CEEEREERE )
H 879

fetl
4 23
>
to o X 1_&
NI |
fc»; o ou
01
g
b
)
Lo

e
2
ol o

o
i
o
2
i)
Hr
pocd
K0

2.8 elu

A em(-273C) BY 52 RS 7PE EE VT
HoPdg gt Mol o] Al njAlE JFg2
TS, BAERE] B, Aaite] Srtold A
S w22 ro] 8 Lo 5 9l e 49|

— o=
Aol =2HH FF

3. 8ol X

glo| A= 2he A E i F ol B kol Wl U E 3t
7] Wfizel £ 97 Foll &4 & ok Ikl &4
o] H|7}92Ql A9 Qlth, Ao A glo|A =N E HAs=
e 22 x| 258 o] v A S WA 448
Jelch, o] AmE 3, =E3ARE Foll gEisict @
oA 15,000 VO] 32 HS o]85}7] whitol 7H 2] ¢
A= ok Baehde gt o} JEE Hed 5
UEE nFH e QS AEsh= Alo] Eoh

4. 2ic|mt H St}
olg7|deN griestel Sxdule FAQHER|, &
HAR, o|XFEs & v 249 F, WF(ampule) ]

AL A EEIM Gho] BEAIG A de ek AS



Health Disorders Caused by Physical Factors among Health Care Workers -

AR, 2rlos) 9 Satkils A7) ARz
7317 o] ehedghe 71 w3 Aol

Aol JF= T F
X =

LR e

£ PR ol

INCR 4
S*ﬁé
5 ¥
ol fu
N o
S
(T
ot 2
& ©
N
R
o

SJEARE 2B RO Q5] A dgol Be
Folth, 288 Ao & Qe Be J2slTE] gl
F9) #70] £8-e FHEIUTRE WAkl 227} 29
Sl %—x;jﬂuﬂ 2 WS FARTHGE). TIFO 19608

5713e] Agoll FHHE ARE A%

dB (A), ©ZF 30 dB (A)S BA Y= sl 7k A
dB (A)o] HA] gEotot gtz 715 (39) T} 20~40 dB(A)
o] Eﬁ iﬂv} o5 7]Fel|A H“ﬁo% g2 iR &
S B BRI (40). 2~22] Al g
*u‘%} g2 EEA|, Ui, 4 73741 g 2sl71A| 5ol
S FE Ao gElA qlt} A2 55, AvEE,

Qe 75, AF2E, BH, 90

o] JER7|H = 2o e|Fel o

offt
.9
lo

o2 ?W E o o
R i)
o]

(o3 mg
ok 1~>T'

O,
%0,
el
4
al
ot
f-ﬂ
i
by
K3
>
=
NI
EXE

i
O{N
3
i
i)
ofy

E
i
ox

e, s s Wik 5o *Bi}f‘i} OJ
d%Fol Slrh(23). mEgh A9k 4

Poll thak ojrpargto] ojei s Mbl iy 019—*11, A
F37] ofels] AR 2edE ol Fet. 2l=e) of <

o

TEO] BT WS ago] BRIGERIN ¢
ol tigk gruk} 2Edag F7HA7)2 JJ = o =7
7l 8 (41~43), xgrol A& B0 27AE uf 47
2E# R0} 21 o] FOlETH3S).

7ol WA oS derogs

A FA 28-S TS5 AU quqg] x}r&%y 9= AlE
2 ARS3F Al11E)S AU o]Eo0] Zhe E7ke HLE

ol 2] Wi AsH W, denldolt el o] 2

Focusing on lonizing Radiation - é

ZHsAY 21A ] YAE WAzt FF3EEGR A
| HIEE Zo]7] S8l 7HR1E 5F FXE AlFdhs W,
SHAYE 8 2aL o Falgo] £87] A 1V bag-
(intravenous bag)S WAS}IL FE ~u]A ] A& S5
= T dEolv A HskE T8 £sS Sl W T
o] Sltt(44, 45). o]9] 2o 4 Y Oé 3521996

SRR Ao AR oIS 18
317) vleich (46).

PE
[
<
B
o

& 3=
120 ogt Z4ZHEkol

sliRe et

1o
o,
o
(ot
€
>
i
:;I
oL
o
>
i
s

Ao Q3R 12 2EY 2 (heat stress),
haustion), @44l (heat syncope), @74 (heat cramps),
A (heat stroke)o] Ut} FEal 7.2 AL Al 2 A
A FE3) S UG BT AA7A o
= W 25

ARAAN L ’ﬂ%’l e—"\—%

o] X&H o 7 J18o] =EEH
Pt AAE Zeeh
(neural tube defect) T3} o] Q)
offel] et Hejele} 522 20019 gk Arg 8] Aol Al
A “AAp o] Xt X575 s

171 uleh(47),
a4 =

Bzl HALA | oA, AL, A7), ey} 7L
thekst 224 Sajolzbel| ofate] Aol ) HhAyEt 2= o)
o}, AePgapde o g 71delA 1 Akgo] F43] S8l
ol11 olg] 7HA] A= Skt 2= otk agEE o2
AHFE}7] osle] wEstedo} dle}. o)E | T WA R
FAEARS] AR 955 7 AA17)7] flske] wAbd el Sl
A3 & dHstal T TR IAS FFatofof ghrt, WA
Eo] o5 7| Yar, 231, AaEE e & 7HAE}
olo} 3}, MEA 2 2-g3he] v EM TS x|&F 0 2 T
skl - 2] v Z g vhe Ade Rk

r l

J

\l

=l
(]

oatelArsxl 489



Lim HS

A Zgafol shct, AP R GEARA ] AH Y-S 71
T GEAAYL rlste] e A WS g sfofof
st} 7bg S03 Ao Brielgel sizfele] AeiAbA
o 2nhe ojshsh A4S /e Aol 1
Slell= GolA, &g, 7], &l 23t GRS ofpiat

o2
rol

I-II__E_

1. Barbanel CS. Medical center occupational health and safety.
In: McCunney RJ, ed. Medical center occupational health and
safety. 1% ed. Philadelphia: Lippincott Williams and Wilkins,
1999: 1-14.

2. Chung HK. Occupational injuries in health care workers:
present situation and countermeasure. J Korean Med Assoc
2000; 43: 259-264.

3. Kim CS. The history of radiation accidents. J Korean Med
Assoc 2003; 46: 871-878.

4. Radiation Safety Information System. Information of radiation
safety. Available at: http://rasis.kins.re.kr/rasis/index.jsp.
Accessed Apr 11, 2010.

Preston DL, Kusumi S, Tomonaga M, Izumi S, Ron E,
Kuramoto A, Kamada N, Dohy H, Matsuo T, Nonaka H, Thom-
pson DE, Soda M, Mabuchi K. Cancer incidence in atomic
bomb survivors. Part lll. Leukemia, lymphoma and multiple
myeloma, 1950-1987. Radiat Res 1994; 137: S68-S97.

6. Pierce DA, Shimizu Y, Preston DL, Vaeth M, Mabuchi K. Stu-
dies of the mortality of atomic bomb survivors. Report 12, Part
|. Cancer: 1950-1990. Radiat Res 1996; 146: 1-27.

7. Moysich KB, Menezes RJ, Michalek AM. Chernobyl-related
jonising radiation exposure and cancer risk: an epidemiological
review. Lancet Oncol 2002; 3: 269-279.

8. Lim HS, Cheong HK, Kim SK, Park BC, Lee K. A case of acute
myelogenous leukemia occurring in a nuclear power plant
worker. Dongguk J Med 2002; 9: 122-138.

9. Oh SH, Choi SM, Lee MJ, Park KN, Choi SP, Kim YM, So BH,
Kim HJ, Cho YS, Hong TY. Survey of radiation exposure to
emergency physicians. J Korean Soc Emerg Med 2008; 19:
541-550.

10. National Dose Registry. 2008 Report occupational radiation
exposure in diagnostic radiology. Seoul: National Institute of
Food and Drug Safety Evaluation, Korea Food and Drug Admi-
nistration, 2009.

11.Jeong TS, Shin BC, Moon CW, Cho YD, Lee YH, Yum HY.

o1

490 =7i0l2010) Sa|x QIxtof oI5t ZZOY - Ma|HANES FAalo= -

The Analysis of radiation exposure of hospital radiation
workers. Korean Soc Ther Radiol Oncol 2000; 18: 157-166.

12. Jeong JH, Kwon JW, Lee JK. Occupational radiation exposure
in Korea: 2002. J Korean Assoc Radiat Protect 2005; 30: 175-
183.

13. Broder J, Warshauer DM. Increasing utilization of computed
tomography in the adult emergency department, 2000-2005.
Emerg Radiol 2006; 13: 25-30.

14. Mettler FA Jr, Wiest PW, Locken JA, Kelsey CA. CT scanning:
patterns of use and dose. J Radiol Prot 2000; 20: 353-359.

15. Hellawell GO, Mutch SJ, Thevendran G, Wells E, Morgan RJ.
Radiation exposure and the urologist: what are the risks? J
Urol 2005; 174: 948-952.

16.Vano E, Gonzalez L, Fernandez JM, Alfonso F, Macaya C.
Occupational radiation doses in interventional cardiology: a 15-
year follow-up. Br J Radiol 2006; 79: 383-388.

17. Kuipers G, Velders XL, de Winter RJ, Reekers JA, Piek JJ.
Evaluation of the occupational doses of interventional
radiologists. Cardiovasc Intervent Radiol 2008; 31: 483-489.

18. Kim KP, Miller DL. Minimising radiation exposure to physi-
cians performing fluoroscopically guided cardiac catheterisa-
tion procedures: a review. Radiat Prot Dosimetry 2009; 133:
227-233.

19. Ciraulo DL, Marini CP, Lloyd GT, Fisher J. Do surgical resi-
dents, emergency medicine physicians, and nurses experience
significant radiation exposure during the resuscitation of trau-
ma patients? J Trauma 1994; 36: 703-705.

20. Braun BJ, Skiendzielewski JJ. Radiation exposure of emer-
gency physicians. Ann Emerg Med 1982; 11: 535-540.

. Grazer RE, Meislin HW, Westerman BR, Criss EA. Exposure
to ionizing radiation in the emergency department from com-
monly performed portable radiographs. Ann Emerg Med
1987; 16: 417-420.

22. Jeong JH, Lim YS, Park KN, Kim YM, Choi SM, Lee MJ, Oh
JS, Oh YM, Hong TY. Radiation exposure to physicians in the
emergency department. J Korean Soc Emerg Med 2008; 19:
125-130.

23. Kim KS, Kim SG, Kim HJ, Lee JT, Lee CR, Ha MN. Physical
factor. In: Joo YI, ed. Preventive medicine and public health.
1% ed. Seoul: Gye-chuk Munhwasa, 2010: 585-619.

24. Kim ES. Diagnostic and therapeutic management of acute

radiation syndrome and internal contamination. J Korean Med

Assoc 2003; 46: 879-888.

25. Lee UJ. Radiation safety management. Seoul: Gold, 2001.

2

=

26. International commission on radiological protection. Annals of
the ICRP supporting guidance 2-radiation and your patient: a
guide for medical practitioners. Stockholm: Pergamon, 2001.

27.Ha SW. Is radiation harmful? J Korean Med Assoc 1995; 38:
1348-1354.



28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Health Disorders Caused by Physical Factors among Health Care Workers - Focusing on lonizing Radiation -

Ha JW. The basic concept of radiation protection. J Korean
Med Assoc 1995; 38: 1355-1363.

Parmeggiani L. Encyclopaedia of occupational health and
safety. Geneva: International labour office, 1983.

Singer CM, Baraff LJ, Benedict SH, Weiss EL, Singer BD.
Exposure of emergency medicine personnel to ionizing radia-
tion during cervical spine radiography. Ann Emerg Med 1989;
18: 822-825.

Niklason LT, Marx MV, Chan HP. Interventional radiologists:
occupational radiation doses and risks. Radiology 1993; 187:
729-733.

Sander D, Brunner G. Studies on radiation exposure of per-
sonnel in endoscopy. Z Gastroenterol 1992; 30: 151-155.

Lee WJ, Cha ES, Ha M, Jin YW, Hwang SS, Kong KA, Lee
SW, Lee HK, Lee KY, Kim HJ. Occupational radiation doses
among diagnostic radiation workers in south Korea, 1996-
2006. Radiat Prot Dosimetry 2009; 136: 50-55.

Department of health and human services. Guidelines for
protecting the safety and health of health care workers. Was-
hington DC: US government printing office, 1988.

Lee K, Lim HS, Kim SK. Status of the occupational health and
safety programs of several hospitals in Korea. Korean J Occup
Environ Med 2003; 15: 351-363.

Martin CJ. A review of radiology staff doses and dose monito-
ring requirements. Radiat Prot Dosimetry 2009; 136: 140-157.
Jeong MS, Jin YW, Lim HS, Kim CS. Use of screening dose
to evaluate the work-relatedness of cancers occurring among

© | Peer Reviewers' Commentary
2 =22 B79=0|
Pl cer YEE MS

o, Hxt 4245t UEol|A 25 RIxAIS

‘| o=
7 & Zolct,

X ol o

1 ergol| chet 2hafat

[

MH|AS 801 Q= &Xfe

OfiTHAo] =xl=
ozl

I_\_\_

il

A

K

oH

QRas S0 LET 4 U 712
20 =Gsle M8l 20l Clalol 21 T8 ARl Ak Sl 0] =82 matelai) K2y
Bl SUolN E7| g2 R0z
9 =

ARLBHZO| Chesst 212N Chet
jof 25121 Alefel o0l A2 20| AOICE O]
7101 7|0f2t ZHo=
OME 0l2f5t 712iQiEioIxjo] 2HS s 20| I

2ol EozI52 [
cr= SollAl 2U2=QIS0] SAlL A= =72

Korean radiation workers. Korean J Occup Environ Med 2007:
19: 196-2083.

38. Blomkvist V, Eriksen CA, Theorell T, Ulrich R, Rasmanis G.
Acoustics and psychosocial environment in intensive coronary
care. Occup Environ Med 2005; 62: 1-8.

39. Berglund B, Lindvall T, Schwela DH. Guidelines for com-
munity noise. Geneva: World Health Organization, 1999.

40. Busch-Vishniac IJ, West JE, Barnhill C, Hunter T, Orellana D,
Chivukula R. Noise levels in Johns Hopkins Hospital. J Acoust
Soc Am 2005; 118: 3629-3645.

41. Topf M, Dillon E. Noise-induced stress as a predictor of
burnout in critical care nurses. Heart Lung 1988; 17: 567-574.

42. Morrison WE, Haas EC, Shaffner DH, Garrett ES, Fackler JC.
Noise, stress, and annoyance in a pediatric intensive care unit.
Crit Care Med 2003; 31: 113-119.

43. Bayo MV, Garcia AM, Garcia A. Noise levels in an urban
hospital and workers’ subjective responses. Arch Environ
Health 1995; 50: 247-251.

44. Joseph A, Ulrich R. Sound control for improved outcomes in
healthcare settings. Concord, CA: The center for health
design, 2007.

45. Montague KN, Blietz CM, Kachur M. Ensuring quieter hospital
environments. Am J Nurs 2009; 109: 65-67.

46. Lee CU. Environmental health for physicians (VIl)-noise. J
Korean Med Assoc 1996; 39: 992-996.

47.Kim RK. Diagnosis and treatment of heat stroke. J Korean
Med Assoc 2001; 44: 883-891.

\0
o

21 T2|EAR, X2l S HITI2 AR} A

>mu
o ¥

o

MRl= SISO Kot WBE FEE 4 9
BN ool R ofefet 20l 214

RO EENERETN

u

7|HElCt, ez B0zl Fat Of |2+ el=7 o]
LBt

(el mEe sl

tatelArEslxl 491



