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— Abstract —

The PTSD Symptom and Related Factors among the Residents
after Samsung-Hebel Spirits Oil Spill

Seongsik Cho*?, Tae-Kyung Lee, Jeong-Min Kim?, Ye-Won Bang®, Narae Hong?,
Hyoung-June Im?, Young-Jun Kwon®, Yong Cho?, Jae-Yong Moon®, Young-Su Ju”

Department of Occupational and Environmental medicine Hallym University Sacred Heart Hospital?,
Department of Psychiatry Hallym University Sacred Heart Hospital?,
Department of Occupational and Environmental medicine Cheongju medical center?,
The tree group?, Department of Preventive medicine Seoul National University college of medicine?,
Department of Environmental health Graduate School of Public health Seoul National University®

Background: The purpose of the study was to estimate the mental health problems and other related
factors in residents that experienced the Samsung-Hebei spirits oil spill by surveying PTSD symptoms.

Method: Trained interviewers performed direct interviews of the residents approximately 70 days after
the ail spill. We investigated PTSD symptoms through PTSD Symptom Scale Interview Version (PSS-1).
To determine those factors related to PTSD symptoms, the following factors were determined as part of
the survey: gender, age, occupation, duration of cleanup activity, monthly income and amount of debt.
Logistic regression analysis was used to analyze all factors.

Results: Of the 318 residents investigated, 56.6% of the subjects had PTSD symptoms related to the
spirits oil spill (about 70 days post spill). With regard to occupation, those subjects answering fishery
(POR:3.05) and commerce (POR:4.24) as their occupations experienced higher PTSD symptoms than
residents answering farming as their occupation. Residents who answered that they had debt over 10 mil-
lion KRW (POR:2.61) were more vulnerable to PTSD symptoms compared to residents without debt;
residents with acute physical symptoms were vulnerable (POR:5.11) to PTSD symptom compared to res-
idents without acute physical symptoms. The results of multiple logistic analysis, including the cleanup
activity, age, gender, occupation, acute physical symptoms and amount of debt in the model suggest that
only cleanup activity increased PTSD symptoms. The subjects who had engaged in cleanup activities for
longer periods of time had more PTSD symptoms and an additional dose-response relationship.

Conclusion: Many residents in Samsung-Hebei spirits oil spill area had PTSD symptoms. This sug-
gests that there were serious mental health problems among the residents, who might require specific
socia supports and psychiatric interventions as a result of the oil spill.

Key Word: PTSD, Mental health, Petroleum, Environmental remediation
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Table 63 2ol HAZ el Folgh FRI5] WAZY 7 dom, o8 AdE AL 298 FJwe] PTSD #
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Table 1. Characteristics of study population
Variable N %
Gender Mae 112 35.2
Female 206 64.8
Age ~59 100 320
60~69 100 320
70~ 113 36.0
Smoking Smoker 56 17.7
Non smoker 251 82.3
Alcohal Alcohal drinker 87 275
Non acohol drinker 229 725
Marriage status Married 240 75.5
Unmarried 78 245
Education level No education 70 220
Elementary, middle school 83 26.1
High schoal, college 29 9.1
Non response 136 42.8
Occupation Farming 69 21.7
Fishery, fishery & other job 107 335
Commerce, service 81 255
Others 40 12.6
Non response 21 6.6
Monthly income (10 thousand KRW*) ~100 78 245
100~200 92 28.9
200~300 39 12.3
300~ 60 189
Non response 49 154
Debt (10 thousand KRW) No debt 114 359
1~999 39 12.3
1000~ 95 29.9
Non response 70 22.0
Basic livlihood security No 242 76.1
Yes 28 8.8
Non response 48 15.1
Cleanup activity Yes 255 80.1
No 63 19.8
Experience of acute symptoms Yes 304 95.6
No 14 4.4

* Korean Won (the monetary unit of Korea)
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Table 2. PTSD symptoms and related factors*
PTSD
Yes No POR' 95%ClI Pvalue
N % N %
Gender
Mae 57 50.9 55 49.1 1 Ref 0.1297
Female 123 59.7 83 40.3 143 0.90~2.27
Age
~59 68 68.0 32 320 1 Ref 0.0052
60~69 58 58.0 12 42.0 0.65 0.37~1.16
70~ 52 46.0 61 54.0 0.40 0.23~0.70
Smoking habit
Non smoking 151 57.9 110 422 1 Ref 0.2821
Smoking 28 50.0 28 50.0 0.73 0.41~1.30
Alcohol drinking status
Non acohol drinking 131 57.2 98 42.8 1 Ref 0.7446
Alcohal drinking 48 55.2 39 44.8 0.92 0.56~1.51
Marriage status
Married 142 59.2 98 40.8 1 Ref 0.1058
Unmarried 38 48.7 40 51.3 0.66 0.39~1.10
Cleanup activity <0.0001
Cleanup activity - no 19 30.2 44 69.8 1 Ref
Cleanup activity - yes 161 63.1 94 36.9 3.97 2.19~7.19
Occupation
Farming 31 38.3 50 61.7 1 Ref <0.0001
Fishery, fishery & other 70 65.4 37 34.6 3.05 1.68~5.56
Commerce, service 50 725 19 275 4.24 2.12~8.49
Other 19 475 21 52.5 1.46 0.68~3.14
Non response 10 455 12 54.6 1.34 0.52~3.48
Monthly income (10 thousand KRW*)
~99 35 44.9 43 55.1 1 Ref 0.0052
100~199 57 62.0 35 38.0 2.00 1.08~3.70
200~299 27 69.2 12 30.8 2.76 1.23~6.23
300~ 40 66.7 20 333 2.46 1.22~-4.94
Non response 21 42.0 29 58.0 0.89 0.43~1.82
Debt (10 thousand KRW)
No debt 56 49.1 58 50.9 1 Ref 0.0014
~999 24 61.5 15 385 1.66 0.79~3.48
1000~ 68 71.6 27 28.4 261 1.46~4.65
Non response 32 45.1 39 54.9 0.85 0.47~1.54
Basic livlihood security
No basic livlihood security 140 579 102 42.2 1 Ref 0.1575
Basic livlihood security 11 39.3 17 60.7 0.47 0.21~1.05
Non response 29 59.2 20 40.8 1.06 0.57~1.97
Acute symptoms
Acute symptoms-no 3 214 11 78.6 1 Ref 0.0066
Acute symptoms-yes 177 58.2 127 41.8 511 1.40~18.69

* Statistical method is Pearson’s chi square test, " Prevalence odds ratio not adjusted, * Korean Won (the monetary unit of Korea)
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Table 3. Results of multiple logistic regression analysis for
‘PTSD symptom’ and related factors

Variable POR* 95%Cl
Cleanup activity
Cleanup activity - no 1 Ref
Cleanup activity - yes 2.26 1.08~4.73
Occupation
Farming 1 Ref
Fishery, fishery & other job 170 0.86~3.39
Commerce, service 1.98 0.86~4.56
Other 1.18 0.51~2.77
Non response 1.26 0.43~3.65
Acute symptoms
Acute symptoms - no 1 Ref
Acute symptoms - yes 2.84 0.69~11.67
Debt (10 thousand KRW*)
No debt 1 Ref
~999 181 0.81~4.06
1000~ 1.76 0.93~3.32
Non response 0.85 0.45-1.59
Age
~59 1 Ref
60~69 0.82 0.43~1.59
70~ 0.74 0.37~1.49
Gender
Mae 1 Ref
Female 153 0.92~2.57

* Prevalence odds ratio
" Korean Won (the monetary unit of Korea)
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Table 4. Characteristics of cleanup activity participants and non-participants*
Cleanup activity
Yes No Pvalue
Age Mean (sd) 60.93 (11.57) 73.03(6.07)  <0.0001
N % N %
Gender Male 99 38.8 13 20.6 <0.0068
Female 156 61.2 50 79.4
Occupation Farming 43 16.9 38 60.3 <0.0001
Fishery, fishery and other 100 39.2 7 111
Service, commerce 68 26.7 1 16
Other 29 114 11 175
Non response 15 59 6 9.5
Monthly income (10 thousand KRW') ~ 99 48 18.8 30 476 <0.0001
100 ~ 199 85 333 7 111
200 ~ 299 38 14.9 1 16
300 ~ 56 220 4 6.4
Non response 28 11.0 21 333
Debt (10 thousand KWR) None 83 32.6 31 49.2 <0.0001
1~999 29 114 10 15.9
1000 ~ 92 36.1 3 4.8
Non response 51 20 19 30.2
Acute symptoms Symptom (-) 7 2.8 7 111 0.0094
Symptom (+) 248 97.3 56 88.9
* Statistical methods is Pearson’s chi square test.
' Korean Won (the monetary unit of Korea)
Tables5. ‘PTSD symptom’ and cleanup activity duration*
Unadjusted Adjusted
POR' 95%Cl POR' 95%Cl
Cleanup activity (no) 1 ref 1 ref
Cleanup duration
1~19 day 221 0.98~ 4.98 1.83 0.73~4.58
20~39 day 3.64 1.69~ 7.84 212 0.86~5.22
40~59 day 477 2.16~10.51 294 1.18~7.30
60~ 5.38 2.72~10.65 271 1.12~6.60

* Statistical methods are single and multiple logistic analyses,” Prevalence odds ratio not adjuted
' Prevalence odds ratio adjusted for age, gender, occupation, amount of debt, acute symptoms.
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Table 6. Cleanup activity and each PSS-1 symptom*

Cleanup activity
Symptom Yes No POR' 95% ClI Pvaue
N % N %
Reexperience
Intrusive thought Yes 189 74.1 41 65.1
No 66 259 2 349 154 0.85~2.77 0.1510
Nightmares Yes 112 439 17 27.0
No 143 56.1 46 73.0 212 1.15~3.90 0.0142
Flashback Yes 123 48.2 23 36.5
No 132 518 40 635 1.62 0.92~2.86 0.0944
Emotional upset Yes 185 72.6 37 58.7
No 70 275 %6 413 1.86 1.05~3.29 0.0324
Avoidance
Avoid thought and feeling Yes 141 55.3 25 39.7
No 114 4.7 38 60.3 1.88 1.07~3.30 0.0263
Avoid places, activities Yes 106 41.6 22 34.9
No 149 58.4 a1 65.1 133 0.75~2.36 0.3353
Psychogenic amnesia Yes 75 294 5 79
No 180 706 58 ©1 4.83 1.86~12.53 0.0004
Loss of interest Yes 158 62.0 22 34.9
No 97 380 a1 65.1 3.04 1.71~5.40 0.0001
Detached from others Yes 89 349 8 12.7
No 166 65.1 55 873 3.69 1.68~8.08 0.0006
Restricted affect Yes 109 42.8 11 175
No 146 573 52 85 3.53 1.76~7.08 0.0002
Foreshortened sense of futures  Yes 187 73.3 23 36.5
No 68 26.7 40 635 4,78 2.67~-857  <0.0001
Arousal
Sleep disturbance Yes 176 69.0 27 429
No 79 310 % 571 2.97 1.69~5.23 0.0001
Irritability Yes 174 68.2 28 44.4
No 81 318 35 55.6 2.69 1.53~4.71 0.0004
Difficulty concentration Yes 150 58.8 23 36.5
No 105 212 40 635 2.48 1.40~4.39 0.0014
Hyperaertness Yes 88 345 9 14.3
No 167 655 54 85.7 3.16 1.49~6.70 0.0018
Physical reactivity Yes 104 40.8 19 30.2
No 151 59.2 a4 69.8 1.60 0.88~2.89 0.121

* Statistical method is Pearson’s chi square test, " Prevalence odds ratio not adjusted.

Tables 7. ‘PTSD symptom’ and cleanup activity duration in high risk subgroup.*

Residents with high risk occupation

Residents with debt over 1,000

(fishery, service) (10 thousand KRW)
POR' 95%Cl POR* 95%Cl
Cleanup activity (-) 1 ref 1 ref
Cleanup duration
1~19 day 0.50 0.08 - 3.03 124 0.17~ 898
20~39 day 0.87 0.16 - 4.66 3.32 0.37~ 30.08
40~59 day 1.85 0.35-9.88 24.01 1.43~403.46
60~ 1.92 0.38-9.76 10.90 1.06~112.17

* Statistical method is multiple logistic analysis, ' Prevalence odds ratio adjusted for age, gender, amount of debt, income

' Prevalence odds ratio adjusted for age, gender, occupation, income.
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