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Acute Health Effects of the Hebei Oil Spill
on the Residents of Taean, Korea
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Objectives: On December 7,2007, the Hebei Spirit oil tanker spilled out 12,547 kI of crude oil on the Yellow Sea 10 km away
from the cost of Taean Province, Korea. As the coastline has been contaminated, local residents have been exposed to crude
oil. Because the residents were showing many symptoms, we investigated the acute health effects of this oil spill on them.
Methods: We conducted a cross-sectional study consisting of the heavy and moderately oil soaked area in Taean and the
lightly oil soaked area in Seocheon. Ten seashore villages were selected from each area, and 10 male and female adults were
selected from each village. We interviewed the subjects using a structured questionnaire on the characteristics of residents, the
cleanup activities, the perception of oil hazard, depression and anxiety, and the physical symptoms. The odds ratios and 95%
confidence intervals were analyzed using logistic regression analysis. The logistic regression model was adjusted for age,
gender, education, smoking, the perception of oil hazard and anxiousness.

Results: The more highly contaminated the area, the more likely it was for residents to be engaged in cleanup activities and
have a greater chance of exposure to oil. The indexes of anxiety and depression were higher in the heavy and moderately oil
soaked areas. The increased risks of headache, nausea, dizziness, fatigue, tingling of limb, hot flushing, sore throat, cough,
runny nose, shortness of breath, itchy skin, rash, and sore eyes were significant.

Conclusions: The results suggest that exposure to crude oil is associated with various acute physical symptoms. Long-term

investigation is required to monitor the residents’ health.
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Table 1. Characteristics of study participants
according to areas

Lightly oil Moderately Heavy oil
soaked area oil soaked soaked area p*
n (%) arean (%) n (%)

Gender
Male 50 (50.0) 50(50.0) 49(49.5) >0.99
Female 50 (50.0) 50 (50.0) 50 (50.5
Age (yr)
<49 20 (20.0) 14(140) 21(21.2) 0.17
50 - 59 33(33.0) 24 (24.0) 18 (18.2)
60 - 69 31(31.0) 43(43.0) 38(384)
70< 16 (16.0) 19(19.0) 22(22.2)
Mean + SD 58.6+9.9 61.1+95 59.7+116 023

Education (y)
0 23 (23.0) 27 (27.0) 18 (18.2) 0.05

1-9 62(62.0) 67(67.0) 61(61.6)
10< 15 (15.0) 6 (6.0) 20 (20.2)
Smoking
Current 23(232)  16(163) 17(19.1) 066
Past 16(162)  20(204) 20 (22.5)
Never 60 (60.6) 62(63.3) 52(58.4)

* Chi-square test comparing proportion between the areas or ANOVA
comparing the means between the areas.

olafol At AEEA 0 2 Al sirki Theks)
2,94, 9%, 8, §9 o, frivezel
FF A=, Bt AxE T3 BE B4
SPSS version 10,0 (SPSS Inc., Chicago, IL, USA)S AR
oﬂq_
M.

e (% TIF
HEAN RS

Qb rlo o o

ZAPNGAE 299782 A 1497 (49.8%), A} 15018
(50.2%) 0.2, [l AJd Aol= et B dH2 59.8
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Table 2. Cleanup working history according to areas

Lightly oil Moderately Heavy oil
soaked oil soaked soaked p*
area area area
(n=70) (n=98) (n=99)
N (%) N (%) N (%)

Days of working on cleanup

< 7 59 (84.3) 2(2.3) 4(4.0) <0.001
8-28 9(129) 22(25.0) 3(3.0)
>29 2(29) 64 (72.7)  92(92.9)
Mean + SD 49+53 322+109 436+9.9 <0.001
Hours a day of working on cleanup
Mean + SD 6.0+1.8 6.8+0.9 6.7+1.1 <0.001
Degree of oil adhered
To clothes
Heavy 12(17.1)  49(50.0) 82(82.8) <0.001
Moderate 17(24.3) 14(143) 11(11.1)
Light 41(58.6) 35(35.7) 6(6.1)
To face
Heavy 3(4.3) 8(8.2) 37(37.8) <0.001
Moderate 12(171) 15(15.3) 17(17.3)
Light 55(78.6) 75(76.5) 44 (44.9)
To extremities
Heavy 10(14.3) 10(10.2) 38(38.4) <0.001
Moderate 11 (15.7) 15 (15.3) 16 (16.2)
Light 49(70.0) 73(74.5) 45(45.5)
Shower bath after cleanup work
Frequently 65(92.9) 73(745) 70(722) 0.02
Sometimes 2(2.9) 20(204) 22(22.7)
None 3(4.3) 5(5.1) 5(5.2)

* p for linear trend was calculated using chi-square test or ANOVA test.
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Table 3. Perception of oil hazard, anxiety and depression scale according to areas

Lightly oil soaked area

Moderately oil

Heavy oil soaked area
soaked area

n (°/°) n (0/0) n (0/0)
Perception of oil hazard
Danger 73 (73.0) 95 (95.0) 94 (94.9) <0.001
Moderate 18 (18.0) 4 (4.0) 5(5.1)
Safe 9(9.0) 1(1.0) 0(0.0)
STAI-X-17 anxiety score
Mean+SD 45.1+15.9 49.6+16.1 59.7+14.7 <0.001
Anxiety categories’
Not anxious (<51) 65 (65.0) 53 (53.0) 22 (22.9) <0.001
Mild anxiety (52-56) 10 (10.0) 10(10.0) 11 (11.5)
Moderate anxiety (57-61) 4 (4.0) 0(10.0) 12 (12.5)
Severe anxiety (62<) 21(21.0) 27 (27.0) 51(53.1)
CES-Ds depression score
Mean+SD 16.0+13.2 18.7+11.8 29.8+12.0 <0.001
Depressed state’
Not depressed (<21) 66 (66.0) 62 (62.0) 22 (23.4) <0.001
Depression (>21) 34 (34.0) 38 (38.0) 72 (76.6)
* p for linear trend was calculated using chi-square test or ANOVA test.
* STAI-X-1: state-trait anxiety inventory.
* The cut-off value is used in Kim & Shin’s study [9] for college students group.
* CES-D: the center for epidemiologic studies-depression scale.
' The cut-off value is used in Cho & Kim'’s study [10] for community population.
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=0,013), 7€k (p=0.005) 574-& ZAKI o1, B frof3t
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Table 4. Self reported symptoms according to areas
Lightly oil Moderately oil soaked area Heavy oil soaked area
soaked area (n=100) (n=99) .
(n=100) P
N % N % OR* 95% ClI N % OR* 95% ClI
Nervous system
Headache 45 45.0 87 870 808 3.53-18.50 91 919 1373 454-4148  <0.001
Nausea 34 34.0 71 71.0 4.67 2.35-9.26 74 74.7 4.93 2.34-10.42 <0.001
Dizziness 37 37.0 73 730 4.09 2.09-8.02 75 75.8 3.02 1.45-6.27 <0.001
Fatigue 46 46.0 82 820 504 2.42-10.49 83 83.8 3.43 1.57-7.48 <0.001
Tingling in extremities 25 25.0 53 530 297 1.51-5.84 61 61.6 4.33 2.07-9.08 <0.001
Coldness of extremities 30 30.0 29 290 067 0.34-1.31 36 36.4 0.86 0.42-1.77 0.34
Nerveless of extremities 25 25.0 27 270 093 0.47-1.85 43 434 1.68 0.82-3.43 0.005
Tremor of hands 12 12.0 16 16.0 1.03 0.42-2.55 20 20.2 1.03 0.40-2.65 0.12
Hot flushing 24 24.0 47 470 273 1.35-5.51 52 52.5 3.34 1.55-7.17 <0.001
Palpitation 28 28.0 48 480  1.91 0.99-3.68 52 52.5 1.95 0.96-3.95 0.001
Insomnia 47 47.0 52 52.0 1.05 0.56-1.99 68 68.7 2.38 1.14-4.97 0.002
Anxiety 40 40.0 43 430 0.90 0.47-1.71 62 62.6 1.52 0.76-3.05 0.001
Digestive system
Loss of appetite 29 29.0 43 430 123 0.64-2.39 56 56.6 1.53 0.76-3.11 <0.001
Vomiting 1 11.0 17 170 185 0.73-4.68 14 14.1 1.00 0.36-2.81 0.52
Diarrhea 9 9.0 17 170 281 1.05-7.54 15 152 1.89 0.65-5.48 0.21
Constipation 12 12.0 20 20.0 2.18 0.93-5.12 21 212 2.02 0.79-5.18 0.09
Abdominal pain 15 15.0 17 170 0.88 0.39-2.02 23 23.2 1.18 0.50-2.74 0.135
Respiratory system
Sore throat 22 220 48 48.0 2.79 1.41-5.52 56 56.6 2.66 1.29-5.47 <0.001
Cough 26 26.0 51 510 237 1.24-4.52 66 66.7 3.92 1.94-7.95 <0.001
Runny nose 31 31.0 53 530 214 1.12-4.09 73 73.7 493 2.36-10.30  <0.001
Sputum 38 38.0 46 460 124 0.65-2.37 62 62.6 2.09 1.04-4.19 0.001
Shortness of breath 16 16.0 35 350 279 1.31-5.92 34 34.3 2.26 1.00-5.11 0.004
Dry mouth 49 49.0 74 740 284 1.45-5.59 65 65.7 1.83 0.90-3.71 0.02
Skin system
Itching skin 21 21.0 39 390 279 1.38-5.65 54 54.5 4.83 2.28-10.21 <0.001
Rash 4 4.0 23 230 6.00 1.88-19.15 22 222 3.45 1.05-11.34 0.001
Skin edema 3 3.0 12 12.0 4.10 0.97-17.29 7 71 2.11 0.43-10.26 0.27
Blisters 2 2.0 2 20 084 0.09-7.95 5 5.1 2.02 0.27-15.41 0.21
Ocular system
Sore eyes 27 27.0 43 43.0 2.28 1.17-4.42 57 57.6 3.31 1.62-6.76 <0.001
Red eyes 20 20.0 27 270 134 0.65-2.76 44 444 1.79 0.85-3.78 <0.001
Watery eyes 38 38.0 50 500 124 0.66-2.32 62 62.6 1.65 0.84-3.27 0.001
Musculoskeletal system
Myalgia 29 29.0 42 420 147 0.75-2.88 77 77.8 5.40 2.55-11.45  <0.001
Back pain 44 44.0 60 60.0 1.51 0.80-2.83 80 80.8 3.19 1.52-6.72 <0.001
Others
Fever 6 6.0 20 200 274 0.96-7.81 31 31.3 4.77 1.65-13.82  <0.001
Injury 0 0.0 3 3.0 - - 6 6.1 - - 0.01
Others 0 0.0 1 1.0 - - 6 6.1 - - 0.005

Cl : confidence interval.

* OR : odds ratio (versus light oiling area) adjusted for age, gender, education, smoking status, perception of oil hazard and anxiety state.

* p for linear trend was calculated using chi-square test.
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