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Health Effects of Exposure to Oil-contaminated Water Using Biological Markers: Focusing on G

Village near the Area of Daecheon Beach
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Purpose: This study was conducted to explore the health effects of exposure to oil-contaminated water in G village near the area of
Daecheon beach on which air force had test fired. Methods: Eighty residents consented and were divided into three groups; 33
residents(drinking well water and still living there), 23 residents(drinking well water but do not live there any more), and 24
residents(did not drink well water but live there now: control group). Data were collected from August to September, 2010 from the
survey questionnaires, general health examination, specific functional test, and biological marker tests. Results: Current residents
showed higher levels of body mass index, blood pressure, and fasting blood glucose that are related to adult diseases. 64 participants
received specific test for cancer. Only one person had esophageal cancer. Perchloroethylene was not found in the Urine Samples. Cur-
rent residents showed a higher level of 8-hydroxydeoxyguanosine, an indicator of oxidative damage, and there was a statistically sig-
nificant difference after correcting the confounding variables. Conclusion: We need education programs for managing the risk fac-
tors that are related to adult diseases in people who are now living in this village. We also need to expand further studies for investi-

gating oxidative damage indicators.
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Figure 1. Model for the survey design.
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L2 0 & A% = AolH|(Geller, 2001; Gerr & Letz, 1988; Stokes,
Stark, Marshall, & Narang, 1995), 4181-5-4=10] 7 AK(Heart Rate Vari-
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Table 1.The List of Questionnaires and Examinations

Categories Contents Others

Questionnaires Drinking Total 185 items
Life style
Health history
Environmental exposure history
Diet habits
Maternal history
Allergy history
Mental health
Demographic factors
Height/weight
Body mass index
Blood pressure
Intraocular tonometry & fundus exam
Pure tone audiometry
Pulmonary function test
Chest X-ray
Electrocardiogram
Esophagogastroduodenoscopy
Sigmoidoscopy(option)
Abdominal sonography
Bone densitometry
Cancer marker
Lipid battery, liver function test & hepatitis test
Fast blood test & HbA1c
(CBC, chemistry & kidney test
Urine analysis & stool exam
Mammography & Pap smear
Specific Heart rate variability
function Vibration
tests Color confusion index

General Above 20/person
health

exams
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Table 2. General Characteristics by Current Residency (N=80)
Current residents in G village 2ar
Characteristics Yes (n=57) No (n=23) Fisher's exact p
n (%) M (£5D) n (%) M (£5D) orz
Age 55(+128) 39(+46) 822 <.001
Gender Male 30(52.6) 8(34.8) 212 145
Female 27 (474) 15(65.2)
Smoking No 24.(42.0) 16 (69.6) 417 067
Ex-smoker 12(21.) 5(21.7)
Current smoker 17 (29.8) 2(87)
No answer 4(7.0) 0(0.0)
Alcohol No 12(21.0) 6(26.1) 0.01 626
Yes 45(79.0) 17 (73.9)
Exercise No 39 (68.4) 11(47.8) 242 120
Yes 18(31.6) 12(52.2)
Education (yr) <6 22 (386) 0(0.0) 31.85 <.001
7-9 14 (24.6) 0(0.0)
10-12 14 (24.6) 15(65.2)
>12 6(10.5) 8(34.8)
No answer 1(1.7) 0(0.0)
Monthly income <500 12(21.1) 0(0.0) 421 <.001
(1,000 KRW) 500-990 1221.0) 0(00)
1,000-1,990 21(36.8) 3(13.0
2,000-2,990 8(14.0) 3(13.0)
>3,000 4(7.0) 17 (73.9)
Type of drinking water Individual water 39 (68.4) 9(39.1) 9.77 210
Well water 5(88) 1(44)
Purified water 12(21.1) 13 (56.5)
Unknown 1(1.7) 0(0.0)
Distance from near road (m) <50 14 (24.6) 10 (43.5) 8.78 032
50-99 12(21.1) 5217)
100-499 11(19.6) 7(304)
>500 20(35.7) 1(44)
M= Mean; SD = Standard deviation.
A 2:7lo] WIS go) TEW, 7l AASE AAE AL 3. CHAIRISl S47152A 2t
of| A oA o] thE kol Hlsh AF = TAE| QI 1) &leFE 0| HAL
A 71Tt A A S| B FY RS B ks
3) Lallzr| S R0 A Ak, I 9 AR AT o Fof] Aaglo] SAA =
A GrkZoll AFSaL Sl ti Aol A L2271 S48 ol ZFolE el A] Qoo Ak 73 d = ek oF
E@YE7] M4 S A A EEE 2] WA He)el & Qi
AZ o =2 ou|QlA| A Ul
2) /s BAL
4) BUAZEA Re AT Aupe] uh2 vl A EASA 0.2 ofmigls Xpol 7}
ZAL o gARe] EAYERE, S e vt e o, ik
27 A3 ) Aol 22te] ulAiF- gt ek} 9-go)
A7} A VBRI sllont B 0w olst ol S wo| 4, MBHAMA|E
Zl gkttt N EE2AVE QI MStEM A E 55
85 ARFEAA| 3 5 A 444330 MDAS] -l = 2t
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O 2 ugl= Aol7t rehtA] oSttt 85 At A & A A WIS AR FAPIA AR A A= A
DNA-adduct?] 8-OHAGE] Z-9-ofli= IpA Ao oA alol5 K F=8tgl ot A= AF=oHA] ehe A A= 75t glovt 3
F=tl, T AFE W Gubg AR TR 2 FRIE 7ol 7F0HA] o2 e 2 Lo 2420 ksl AdA|3E2] 7]
CHARRRE A7 A 2 FrofsA| WA e om, bl Sgat |l A3 MDAE 757170 whet 1 gho] SA4 o2
5 BA Sof = of2f3t o] FAIEA R FA 750 ofgt Afo7) yEhA] §F3EeLt 8-OHAGE| 7-f-oll= 7%1-71@01]
ol whebd = FA GukEof 75Eote FRloA Atk /Rt rE whE ke 7|shgato] EAIA 2 2 fofdt Aol & vrEhal

7 WEERL oY, o]t Alols wekHaE HAR ol TA Qlvh S AR Aol o2t Aol AIE “%

Z 0 2 olu|7} I TH(Table 4). (Table 5).
Table 3. The Results of General Health Examination by Current Resi- = 9
dency* (N=64)

Current residents who got health B o 1= o ol o)
Health examination in G V]Hage % ﬁ:lloﬂ/\‘] ‘SZH GU]'—_ AT O:]_,_Oﬂ tq—t‘ ﬁ:lLEH}b]—x]——ET’/] E.‘}ﬂ-
=
E

exams Yes (n=41) No (n=23) ‘ P 2ol ERo] A AB|AAIA 2917} A 90l So| BEAsFA0 2

Mean  SD  Mean  SD SOl Aol BolF 7S A Guk-ol AZ3h) gk b of
Height 1596 109 1617 76 032 753 HHo| A A 0 8 &7 Ao AZEHe Aleto] w] wjEe] A
Weight 63.7 137 61.6 10.5 -0.76 446 o 2 A} w3k olu} Aol sk ANATIA AR Z0l

= Z =
BMI 248 39 235 26 -1.18 240 oo e v e e b =
WC 876 101 813 83 -251 012 o 5o A7t A GubE A=t Al A # A vrehd A A
SBP 1275 171 M72 1200 236 018 AR E ] e o Lt A Q:v‘,_} o] x}o] 2 o3} 7}\—*401 9]
FBS 1019 273 880 9.8 -2.71 007 o s N S0 ol A
o 2 o Z
HbATc 6.27 1.22 54 03 -4.14 <.001 © X]— 17]— E]- iﬂ] L}E}L}ﬂ Eﬂtoﬂ g ] O}A] H ]
AST 793 1157 3039 2603 -ll6 245 W 7He A= ui Al 4= flek
ALT 2966 2410 3404 4253 062 538 8% 2|4 el ZulAs) S o] WA/ A} Fheo] B Ao
y-GT 3946 3244 6148 2325 -0.98 327 2 OFEA gt ﬂ(Cooney etal, 2009), BA] Gu}-&of 725 A
* Adjusted by age and sex. e _ _
A Al o ) Z]|Ao] =0 ATEAL.
BMI=Body mass index; WC=Waist circumference; SBP = Systolic blood Aol A AR A Alejel BFAde] T B S U
pressure; DBP =Diastolic blood pressure; FBS =Fasting blood sugar; Bl AL AL JAIRRe] A L% fo|of 41:5_ ThsAdo 2 A7k
AST = Aspartase aminotransferase; ALT=Alanine aminotransferase; y-GT =y- _ _ _ _
glutamyl transpeptidase. 3l & 4= Qlrk w3 Y2 7] HAolu v EO| Zpo|7} AA|
Table 4.The Level of Oxidative Damage Indicators in Urine by Time of Exposure and Residency (N=280)
Past residents in G village
Oxidative damage — —
indicators in urine IS=59) No(n=24) ‘ P
Geometric mean Adjusted mean* SE Geometric mean Adjusted mean* SE
MDA 1.55 1.52 1.06 1.36 142 1.09 1.29 202
8-OHdG 2.83 281 1.10 390 402 1.15 -249 015
Current residents in G village
Oxidative damage — —
indicators in urine =57 Mol=23 z P
Geometric mean Adjusted mean* SE Geometric mean Adjusted mean* SE

MDA 1.53 149 1.06 140 1.50 1.1 -191 059
8-OHdG 362 362 1.10 2.16 215 1.18 323 002

* Adjusted by age, sex and smoking.
MDA = Malondialdehyde; 8-OHdG = 8-hydroxydeoxyguanosine.
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Table 5.The Level of Oxidative Damage Indicators in Urine by Period of Residency (N=280)
I Adjusted
Qx@atwe Qamgge n Geometric mean SE Gegmetric SE F p
indicators in urine M
mean
MDA Reside from past to present 33 1.67 1.08 1.56 1.10 1.97 146
Reside only in the past 23 140 1.09 151 112
Reside only in the present 24 136 1.10 139 1.10
8-OHdG  Reside from past to present 33 342 1.10 330 1.15 142 017
Reside only in the past 23 216 1.14 223 1.19
Reside only in the present 24 390 1.19 398 1.15

* Adjusted by age, sex and smoking.
MDA = Malondialdehyde; 8-OHdG = 8-hydroxydeoxyguanosine.

2 2jo]) 212 GOt oAl B Gul-gol AZSH: AAE
39 1

P AR EERETNI

(Price, Yawn, & Jones, 2010).

AR SN A A
oA 7o) Lkt olafat Avke A hAAle] QR
sy ofujef o] 1gk ol 744 87 1 4

7102 A= tH(Fischbein, 1992; Rabinowitz, Wetherill, & Kopple,
1976). TLE|u} 2 AATLof| A= thAIR} 27} FojA] =20] oJske] 9
o] 918402 ehd 75 A mefs) & 4 glom, uheb et
o 1214 A S solsi]7) ofele Algelolck F o B
AES Qs 3712 243 kA o] 2} B Rl
4@ﬂ@ﬂAﬂﬂﬂ¥E%3ﬂﬂﬂ%%§%%wH%ﬂﬂ
o] it 7fE R SEL sHo] ATElEE 8B4
EHQF] WA (A e 2] )] 55 (Ha etal, 2008)2} H] 2ok
o191ck. T4 1 Q1o 8-0HIGE] 9oz 7571kl wh
e 7h0] o] EAH0.2 fol ol S mol7] SOk
et Rfol7} glofE 71 & HTHEREE AF3H HehelA
of e Bol §5-f AR SfshAele] 2APATH Ha etal,

201002} ¥ A] 7422 Q1% o] AjH 0.2 A 1wz

;O

o]

N o rlr

.
H

&4

=
O
W3 A BT 8 59] AkekE A ] A polle &

e 2
ol ©Jt RS 714 Ho] W] w ol U LA} 4E
ohabe] Stz vlERt 912 9 7]eh 84 aole] e W
3 5.40] Bad Ao 2 At

£ AT 2F FF4 5 1AL ASHEAH 11 A
TIAS BN 1) BAZOZ o3t Kol HolFA) R
g, o] ARBREAAE Al ] U1 wals HAMH M) A

www.bionursing.or.kr

o] A7 el Ao = AT ARk A 3 Aol A ¢
%]’ B A Zo] wet L_/,:% HAS] 819 S H(Kim et al,, 2008;
& Raidiger, 2006), ¥+ WA oot A s 2
mﬂPﬂﬂﬂﬁwmQXE3E54§+hOEMwmﬂd
A AASk= H] Algto] ke 4 ek E7F8-OHdGRF MDAT
7R A3 B 4FeRA] Adof| e
79300] a2 447} Aol Ao el Aol
T A AR =A AT QIR 971 ol BRI
mhe S ghol ogymel A AEelel Sk ¢
2 Aol Slek
w&sA Aoy EAISk AFYS] HERE oA
A A glo] Z7}o] A2 0]o]A]
SH2] 292 4, ofEy], L= 7]
= 2 Z3}H-2: o785kl QIcH(Kim & Lee, 2009). o]®
4o leEFo] Uk 4= Sl Qi) e e S 5
= QA3 7 Hhuman risk assessment) 2} 73-2 7}-8F4Q] 1)
3f, T3] LAES A7) HA SRS = AAE= I

J‘.z
g
:1}(2:

o)

_1

Ao

L
30
gy

of.
ek
BN r{r
EQ
r{r

S

1A

2
o
N
-
fo
¢
L
rlr

>
0 30 oo & o

(o]

4 o

N

4

i)

g

ol

I

o
N =
f

o,

ox

rlot

o,

Ue} 09 E0] wle] 4R QIR FaAIS 54

o}
6_};54 = gg}ﬂ 2G4 /\}g]zﬁu hui| ﬂ;(—”g]—x-l =y

L=l
s TT 1D

[E=1

o_;: S
)
e
=2
>
o
2y
ftlo
N
_C&
=
Ay
=
1o

o
o 1
tu
oX
=)
1o
=)
)
)
oS
o
)
ko
_%
2
i)
AN o
o
rld
H
)
=
X
r\l
o}
of
o

o,
N

ot
)
[

sl 2o i Selke} sk )
oli= 3} 7|efat 4= Qlrhs Zwo] | Ao A 1 <
= 0} ofu|glis A|meli Algry

m{x

http://dx.doi.org/10.7586/jkbns.2013.15.2.74



YHZRE 08¢t A5t Y2 U T 7)Y A GE SH2=2

e}

AN ES o) 4510 §oll Ok 2|5t 24} il Grk&
FRIE0] A7 GPRALE SIo AT B A Aoy
oA AFBREAI 7} ) 2 H i ol X480 2 AU Akgt
2] AEH 22 3 DNAC) AR} Al A Aabake} o] A7)

349 5 9ok oY) A7 ANE Ey

%

REFERENCES

Choi, E. M., & Lee, K. S. (2012). Effects of aroma inhalation on blood pressure,
pulse rate, sleep, stress, and anxiety in patients with essential hypertension. Jour-
nal of Korean Biological Nursing Science, 14(1), 41-48. http://dx.doi.org/10.7586/
jkbns2012.14.1.41

Cooney, M. T, Dudina, A., De Bacquer, D, Wilhelmsen, L, Sans, S., Menotti, A, et
al. (2009). HDL cholesterol protects against cardiovascular disease in both gen-
ders, at all ages and at all levels of risk. Atherosclerosis, 206(2), 611-616. http://
dx.doi.org/10.1016/ j.atherosclerosis.2009.02.041

Fischbein, A. (1992). Occupational and environmental lead exposure. In W, N.
Rom (Ed.), Environmental and Occupational Medicine (pp. 735-758). Boston: Lit-
tle Brown and Company.

Geller, A. M. (2001). A table of color distance score for quantitative scoring of the
Lanthony desaturated color vision test. Neurotoxicology and Teratology, 23(3),
265-267. http://dx.doi.org/10.1016/50892-0362(01)00139-8

Gerr, EE,, & Letz, R. (1988). Reliability of a widely used test of peripheral cutaneous
vibration sensitivity and a comparison of two testing protocols. British Journal of
Industrial Medicine, 45(9), 635-639. http://dx.doi.org/10.1136/0em.45.9.635

Gonzalez, C. A, & Riboli, E. (2010). Diet and cancer prevention: Contributions
from the European prospective investigation into cancer and nutrition (EPIC)

www.bionursing.orkr

81

study. European Journal of Cancer; 46(14), 2555-2562. http://dx.doi.org/10.1016/
j€jca2010.07.025

Ha, M, Choi, Y, Lee, S. M., Lee-Ahn, S. Y, Seo, M., Park, S. G, et al. (2008). Investi-
gation of acute health problems among people exposed to the Hebei Spirit oil spill.
Gwachon: Ministry of Environment.

Ha, M., Lee, W], Lee, S. M., & Cheong, H. K. (2008). A literature review on health
effects of exposure to oil spill. Journal of Preventive Medicine and Public Health,
41(5),345-354.

Iso, H., Tkeda. A., Inoue, M., Sato, S., & Tsugane, S. (2009). Serum cholesterol levels
in relation to the incidence of cancer: The JPHC study cohorts. International
Journal of Cancer; 125(11), 2679-2686. http://dx.doi.org/10.1002/ijc.24668

KBS. When dead, one was cancer-the fear of one village investigation 60 minutes. [cited
2010 Jun [16].

Kim, D. S, Lee, C. H., Eom, S. Y, Kang, T., Kim, Y. D,, & Kim, H. (2008). Effects of
the exposure to polycyclic aromatic hydrocarbons or toluene on thiobarbituric
acid reactive substance level in elementary school children and the elderly in a
rural area. Journal of Preventive Medicine and Public Health, 41(1),61-67.

Kim, Y. M,, & Lee, Y. M. (2009). The outbreaks, treatment and lifestyle in children
with atopic dermatitis. Journal of Korean Biological Nursing Science, 11(1), 77-84.

Korea Rural Community Corporation. (2009). Report on basic investigation of oil
pollution in Boryeong sinheukdong gatbaemaeul. Seoul: Author.

Ministry of Environment. (2010). Instructions on review and evaluation of health ef-
fect items. Seoul: Author.

National Cancer Information Center. (2012). Retrieved January 10, 2012, from
http://www.cancergo.kr/ncic/cics_f/03/031/index html: 2010 Statistics for the
registration of national cancers.

Park, J.S.(2007). A study on effect that environmental pollution gets in health. Unpub-
lished doctoral dissertation, Kwangwon University, Seoul.

Pilger, A., & Rudiger, H. W, (2006). 8-Hydroxy-2'-deoxyguanosine as a marker of
oxidative damage related to occupational and environmental exposure. Interna-
tional Archives of Occupational and Environmental Health, 80(1), 1-15. http://
dx.doi.org/10.1007/500420-006- 0106-7

Price, D. B, Yawn, B. P, & Jones, R. C. (2010). Improving the differential diagnosis
of chronic obstructive pulmonary disease in primary care. Mayo Clinic Proceed-
ings, 85(12), 1122-1129.

Rabinowitz, M. B, Wetherill, G. W, & Kopple, J. D. (1976). Kinetic analysis of lead
metabolism in health humans. The Journal of Clinical Investigation, 58, 260-270.

SBS. Why did they go dead, secret of Boryeong. News [cited 2009 May 20]. Available
from, [URL:http://news.sbs.cokr/section_news_id=N1000595904]

Statistics Korea. (2007). 2005 life table and cause-elimination. Seoul: Author.

Stokes, L., Stark, A., Marshall, E.,, & Narang, A. (1995). Neurotoxicity among pesti-
cide applicators exposed to organophosphates. Occupational & Environmental
Medicine, 52(10), 648-653. http://dx.doi.org/10.1136/0em.52.10.648

http://dx.doi.org/10.7586/jkbns.2013.15.2.74





