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ABSTRACT

Objectives: This study describes the results of a mass screening and secondary questionnaire conducted among
sampled residents around Camp Carroll.

Methods: The subjects were sampled based on Waegwan groundwater ingestion history via a primary hedth
questionnaire survey. However, the study population included voluntary participants and there were no grounds
for disqualification. Among the 1,033 residents, excluding people living outside Waegwan, 844 subjects age 30
and over were analyzed. History of physician-diagnosed disease (including detailed history of cancer), eating
habits, drinking and smoking histories were queried through questionnaires. Hedlth screening consisted of a
blood pressure check and blood test (complete blood cell, liver enzyme, lipid, blood sugar test, etc.).

Results: The proportion of abnormal gammarglutamyltransferase levels was higher in the groundwater ingesting
female group than the non-ingesting female group. The odds ratios of the ingested ‘1 to 9 years' and ‘10 years
and over’ groups were 3.09 and 0.87, respectively. Proportions of hypertension in males, abnorma serum
triglyceride levelsin al and in females, and abnormal serum high density lipoprotein cholesterol levelsin males
were higher in the ‘10 to 29-year’ resident group than in the ‘1 to 9 year’ group. However, there were no
significant trends according to length of residence.

Conclusions. Physician-diagnosed prevalence and laboratory test results are not different by histories of

Waegwan groundwater ingestion and by length of residence. Even if there are partidly significant differences,
they do not tend to follow increases of exposure amount and trends.
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Fig. 1. Participants of secondary investigation and the finad study population.
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Table 1. Genera characteristics of subjects (N=844)
n (%)
) Length of groundwater ingestion Length of residence
Variables
Never 10 yr> 10 yr< 10 yr> 10-29 yr 30 yr<
Age
30-39 38 (20.7) 22 (20.8) 32 (5.8) 37 (22.3) 23 (13.9) 32 (6.3)
40-49 30 (16.3) 24 (22.6) 82 (14.8) 31 (18.7) 63 (38.0) 42 (8.2)
50-59 37 (20.2) 10 (94) 96 (17.3) 28 (16.9) 37 (22.3) 78 (15.2)
60-69 31 (16.8) 25 (23.6) 111 (20.0) 37 (22.3) 14 (84) 116 (22.7)
70< 48 (26.1) 25 (23.6) 233 (42.1) 33 (19.9) 29 (17.5) 244 (47.7)
Gender
Male 76 (41.3) 49 (46.2) 241 (43.5) 71 (42.8) 60 (36.1) 235 (45.9)
Femde 108 (58.7) 57 (53.8) 313 (56.5) 95 (57.2) 106 (63.9) 277 (54.1)
Smoking
Never smoker 112 (60.9) 65 (61.3) 317 (57.2) 99 (59.6) 111 (66.9) 284 (55.5)
Ever smoker 72 (39.1) 41 (38.7) 237 (42.8) 67 (40.4) 55 (33.1) 228 (44.5)
Alcohol*
09 151 (82.1) 88 (83.0) 468 (84.5) 137 (82.5) 131 (78.9) 439 (85.7)
10~30 33 (17.9) 18 (17.0) 86 (15.5) 29 (17.5) 35 (21.1) 73 (14.3)
Body mass index (kg/m?)
25> 100 (54.9) 68 (64.2) 336 (60.8) 99 (60.4) 92 (55.4) 313 (61.3)
25< 82 (45.1) 38 (35.8) 217 (39.2) 65 (39.6) 74 (44.6) 198 (38.7)

*The product of ‘drinking frequency score’ and ‘alcohol consumption score’. Drinking frequency score: ‘under once a month’,
*1-2 times per month’, ‘3-4 times per month’, ‘2-3 times per week’, ‘4-5 times per week’, and ‘amost everyday’ score 1 to 6
point, respectively. Alcohol consumption score: ‘1-2 glasses a once’, ‘3-4 glasses at once', ‘5-6 glasses at once', ‘7-9 glasses
at once’, and ‘10 glasses and more at once' score 1 to 5, respectively. Regardless of kind of drink, the unit of calculation is each

alcoholic drink's glass.
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Table 2. Distributions of cancer and other diseases according to the years of groundwater ingestion and years of residence

(results of secondary questionnaires)

n (%)
Length of groundwater ingestion Length of residence
Disease* > < > <
(r':l:el\/;) (%121)/(;6) (ﬁsygz_t) p-value (ﬁilyera) %gfl&%r (igsylré p-value
Cancer 8 (4.3 8 (75 44 (79 0.254 8 (4.8 3(1.8) 49 (9.6) 0.001
Hypertension 61 (332) 27 (255 201 (363) 0.093 43 (259) 42 (253) 204 (39.8) <0.001
Diabetes 27 (147) 12 (113) 91(164) 0391 22 (133) 22 (133) 86(168) 0379
Hyperlipidemia 25 (136) 15(142) 96 (17.3) 0411 26 (157) 16(96) 94 (184) 0.029
Cerebrovascular disease 8 (4.3) 438 2443 1.000 6 (3.6) 318 27 (53 0.142
Cardiovascular dissase 5 (2.7) 328 17 (31 1.000 6 (3.6) 1(06) 18(35) 0.109
Thyroid disease 3 (1.6 3(28 30 (549 0.060 3 (1.8 6 (36) 27 (53 0.142
Asthma 7 (3.8) 3(28 25 (45 0.784 6 (3.6) 212 273 0.068
Atopic dermdtitis 5 (2.7) 0(0.0) 13 (23 0.277 3 (1.8) 424 121 0.946
Amyloidosis 0 (0.0) 0 (0.0) 0 (0.0 - 0 (0.0) 0 (0.0) 0 (0.0 -
Multiple myeloma 0 (0.0 0 (0.0) 0 (0.0) - 0 (0.0) 0 (0.0) 0 (0.0 -
Porphyria cutanea tarda 0 (0.0) 0 (0.0) 0 (0.0) - 0 (0.0) 0 (0.0 0 (0.0 -
Spina hifida in offspring 0 (0.0) 0 (0.0) 4 (0.7) 0.753 0 (0.0) 1(0.6) 3 (0.6) 1.000
Parkinson's disease 1 (0.5 0 (0.0) 0 (0.0 0.344 0 (0.0) 0 (0.0) 1(0.2) 1.000
Peripheral neuropathy 3 (1.6) 0 (0.0) 6 (1.1) 0.465 2 (12 0 (0.0) 7 (14) 0.403
*Include cured and morbid state.
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Table 3. Distributions of cancer and other diseases according to the length of groundwater ingestion and length of
residence

Total Male Femae

Distribution (yrs)
OR (95% CI) p for trend OR (95% Cl) p for trend OR (95% Cl) p for trend

Cancer’
Groundwater ingestion
Non-ingestion 1.00 0.116 1.00 0.689 1.00 0.154
1-9 2,07 (0.74-5.82) 2.19 (0.54-8.94) 1.68 (0.35-8.03)
10 and over 151 (0.69-3.31) 0.97 (0.31-3.07) 2.19 (0.73-6.56)
Residence
9orles 1.00 0.136 1.00 0.234 1.00 0.362
10-29 0.43 (0.11-1.66) 1.35 (0.18-10.14) 0.17 (0.02-1.47)
30 and over 1.49 (0.68-3.30) 2.29 (0.51-10.37) 1.20 (0.46-3.11)
Hypertension'
Groundwater ingestion
Non-ingestion 1.00 0.088 1.00 0.375 1.00 0.120
1~9 0.54 (0.31-0.92) 0.60 (0.28-1.31) 0.48 (0.22-1.03)
10 and over 0.68 (0.47-0.99) 0.74 (0.42-1.29) 0.62 (0.37-1.05)
Residence
9 or less 1.00 0.842 1.00 0.779 1.00 0.436
10-29 1.25 (0.77-2.03) 2.27 (1.08-4.77) 0.85 (0.44-1.67)
30 and over 1.00 (0.67-1.49) 1.25 (0.69-2.27) 0.80 (0.46-1.39)
Diabetes!
Groundwater ingestion
Non-ingestion 1.00 0.964 1.00 0.653 1.00 0.718
1-9 1.24 (0.65-2.36) 0.73 (0.27-1.94) 1.90 (0.80-4.51)
10 and over 1.02 (0.65-1.61) 0.83 (0.43-1.61) 1.22 (0.65-2.29)
Residence
9orles 1.00 0.573 1.00 0.164 1.00 0571
10-29 1.13 (0.62-2.06) 0.65 (0.25-1.68) 1.71 (0.76-3.85)
30 and over 0.92 (0.57-1.49) 0.61 (0.30-1.22) 1.32 (0.66-2.64)
Total cholesterol®
Groundwater ingestion
Non-ingestion 1.00 0.682 1.00 0.285 1.00 0.873
1~9 0.75 (0.31-1.78) 0.32 (0.07-1.56) 1.25 (0.42-3.68)
10 and over 0.87 (0.50-1.51) 0.57 (0.24-1.39) 1.09 (0.53-2.25)
Residence
9 or less 1.00 0.251 1.00 0.011 1.00 0.743
10-29 0.61 (0.29-1.30) 0.34 (0.10-1.16) 1.07 (0.39-2.89)
30 and over 0.68 (0.38-1.22) 0.29 (0.12-0.74) 1.14 (0.51-2.51)

http://www.kseh.org/
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Table 3. Continued

Digtribution (yrs)

Total

Male

Female

OR (95% Cl)

p for trend OR (95% CI) p for trend OR (95% CI) p for trend

Triglyceride®
Groundwater ingestion
Non-ingestion 1.00 0412 1.00 0.868 1.00 0.205
1~9 143 (0.75-2.74) 1.31 (0.57-3.05) 1.63 (0.57-4.63)
10 and over 1.26 (0.79-2.03) 1.00 (0.53-1.87) 1.65 (0.79-3.43)
Residence
9 orless 1.00 0.642 1.00 0.784 1.00 0.728
10-29 1.88 (1.03-3.44) 1.58 (0.69-3.60) 255 (1.02-6.42)
30 and over 1.28 (0.76-2.15) 1.19 (0.60-2.36) 1.44 (0.63-3.26)
HDL -cholesterol®
Groundwater ingestion
Non-ingestion 1.00 0412 1.00 0.283 1.00 0.955
1-9 1.43 (0.78-2.61) 1.59 (0.71-3.56) 1.30 (0.52-3.24)
10 and over 1.25 (0.80-1.94) 1.46 (0.79-2.67) 1.02 (0.54-1.93)
Residence
9 or less 1.00 0.364 1.00 0.153 1.00 0.759
10-29 1.58 (0.90-2.78) 2,62 (1.18-5.86) 0.95 (0.42-2.15)
30 and over 1.33 (0.82-2.17) 1.89 (0.95-3.74) 0.90 (0.46-1.78)
LDL-cholesterol®
Groundwater ingestion
Non-ingestion 1.00 0435 1.00 0.419 1.00 0.685
1-9 0.92 (0.38-2.25) 0.66 (0.16-2.70) 1.20 (0.37-3.82)
10 and over 0.79 (0.44-1.44) 0.66 (0.26-1.70) 0.88 (0.41-1.91)
Residence
9 or less 1.00 0.075 1.00 0.039 1.00 0.481
10-29 0.77 (0.35-1.67) 0.67 (0.20-2.21) 0.94 (0.34-2.64)
30 and over 0.57 (0.31-1.07) 0.36 (0.13-0.96) 0.76 (0.34-1.73)
v-GTP®
Groundwater ingestion
Non-ingestion 1.00 0.854 1.00 0.686 1.00 0.449
1-9 1.70 (0.81-3.54) 0.79 (0.25-2.55) 3.09 (1.16-8.22)
10 and over 1.03 (0.59-1.81) 1.12 (0.52-2.43) 0.87 (0.38-2.01)
Residence
9 or less 1.00 0.49% 1.00 0.555 1.00 0.092
10-29 1.28 (0.65-2.50) 1.81 (0.66-4.97) 1.04 (0.42-2.56)
30 and over 0.87 (0.48-1.57) 1.42 (0.59-3.41) 0.52 (0.23-1.18)

J Environ Health Sci 2013: 39(4): 322-334
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Table 3. Continued

Total Male Female
OR (95% CI) p for trend OR (95% Cl) p for trend OR (95% Cl) p for trend

Distribution (yrs)

Hemoglobin®

Groundwater ingestion
Non-ingestion 1.00 0.001
19 0.58 (0.20-1.70) NP* NP
10 and over 0.26 (0.12-0.57)

Residence
9orles 1.00 0.016
10-29 1.45 (0.54-3.86) NP NP
30 and over 0.39 (0.15-0.96)

*Results only from secondary questionnaires. "Results of putting questionnaires and blood-pressure checking together. *Results
of putting questionnaires and laboratory tests together. *Results only from laboratory tests. Cancer, hypertension, diabetes and
hemoglobin were adjusted for age, gender, and smoking. Total cholesterol and other lipid profiles were adjusted for age, gender,
smoking, and body mass index (BMI). y-GTP was adjusted for age, gender, smoking, BMI, and acohol consumption. There are
no statistical significances in other laboratory test results (white blood cell, red blood cell, platelet, hematocrit, red blood cell
distribution width, mean corpuscular hemoglobin concentration, aspartate aminotransferase, alanine aminotransferase, creatinine)
that are not presented. Results of hemoglobin by gender were not presented because only a very small minority of people was
abnormal.

*Not Performed

Table 4. Proportions of physician-diagnosed disease by the status of participation

Groundwater non-ingestion group Groundwater ingestion group
Physician-diagnosed Participated only in the Participated in 1st and Participated only in the Participated in 1st and
diseas 1st survey 2nd survey 1st survey 2nd survey
(n=1,649) (n=183) (n=940) (n=658)
Cancer 21 (1.3 4 (22 39 (4.1) 33 (5.0
Hypertension 107 (6.5) 37 (20.2) 163 (17.3) 178 (27.1)
Diabetes 63 (3.8) 18 (9.8) 68 (7.2) 76 (11.6)
sflck 2 g BAelME dF R FU ofre (@ T AF7170el whE @ olx} A9 Ash
RAS] BT AA 2 el oigpe] ok oAb AgEelM s
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