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Association between Heavy Metal Exposure and Prevalence of Metabolic Syndrome in Adults of

South Korea

Jae-man Lee, Kyo-jin Seok*, Joo-young Ryu, Woo-sung Jung, Joon-beom Park, Kwang-hyun Shin, Se-jeong Jang

Department of Family Medicine, Kwak’s Hospital, Daegu, Korea

Background: Interest in understanding the effects of heavy metal exposure is growing. As a result, interest in diseases associated with heavy metals is
also growing. In this regard, this study aimed to identify the effects of heavy metals on the components and morbidity rate of metabolic syndrome.

Methods: This study targeted 1,827 people (909 men and 918 women) who had the five components of metabolic syndrome among adults aged >20
years who participated in the 6th National Health and Nutrition Survey. Data from year 1 of the survey were used. In regard to the analysis of heavy
metal exposure, cadmium and lead concentrations in the blood were measured by using the PerkinElmer Analyst 600 based on graphite furnace
atomic absorption spectrometry. Mercury concentration in the blood was measured by using DMA-80 based on the gold amalgam method.

Results: The blood concentration of cadmium correlated with the prevalence of high blood pressure. The blood concentration of mercury correlated
with the prevalence of abdominal obesity and metabolic syndrome. The blood concentration of lead did not show any statistically significant

correlation.

Conclusion: Among the heavy metals analyzed in this study, cadmium correlated with high blood pressure. Mercury correlated with abdominal obesity
and metabolic syndrome. Hence, excessive exposure to heavy metals should be prevented and emission of heavy metals should be reduced.
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Overall Metabolic syndrome
Variable . Yes No P-value
Number Population - -
Number Population Number Population
Total 1,827 36,610,080 (100.00) 419 8,973,100 (24.51) 1,408 27,636,980 (75.49)
Sex Men 909 18,137,428 (49.5) 234 4,829,595 (53.8) 675 13,307,833 (48.1) 0.0538
Women 918 18,472,652 (50.5) 185 4,143,505 (46.2) 733 14,329,147 (51.9)
Age (y) 20-29 382 6,732,285 (18.4) 28 458,024 (5.1) 354 6,274,260 (22.7)  <0.0001
30-39 397 7,819,876 (21.4) 56 1,070,013 (11.9) 341 6,749,864 (24.4)
40-49 383 8,277,275 (22.6) 96 2,271,990 (25.3) 287 6,005,285 (21.7)
50-59 363 6,991,731 (19.1) 120 2,405,927 (26.8) 243 4,585,804 (16.6)
>60 302 6,788,913 (18.5) 119 2,767,145 (30.8) 183 4,021,768 (14.6)
Alcohol intake No 365 7,677,866 (21.0) 102 2,311,371 (25.8) 263 5,366,496 (19.4) 0.0038
1-4 times a month 971 19,316,937 (52.8) 192 4,080,736 (45.5) 779 15,236,201 (55.11)
2, 3 times a week 276 5,117,993 (14.0) 57 1,148,442 (12.8) 219 3,969,551 (14.4)
More than 4 times a week 113 2,385,637 (6.5) 38 776,504 (8.7) 75 1,609,133 (5.8)
Missing 102 2,111,647 (5.8) 30 656,047 (7.3) 72 1,455,599 (5.3)
Smoking status Non-smoking 975 19,537,976 (53.4) 198 4,270,156 (47.6) 777 15,267,820 (55.2) 0.0289
Past smoking 67 1,255,042 (3.4) 9 215,308 (2.4) 58 1,039,734 (3.8)
Smoking now 681 13,612,854 (37.2) 181 3,782,044 (42.2) 500 9,830,810 (35.6)
Missing 104 2,204,208 (6.0) 31 705,591 (7.9) 73 1,498,616 (5.4)
Physical activities No 1,463 28,982,092 (79.2) 342 7,351,306 (81.9) 1,121 21,630,787 (78.3) 0.0039
(5 d/wk) Yes 259 5,393,191 (14.7) 46 916,203 (10.2) 213 4,476,988 (16.2)
Missing 105 2,234,796 (6.1) 31 705,591 (7.9) 74 1,529,205 (5.5)
Average household <50 79 1,621,135 (4.4) 37 812,756 (9.1) 42 808,378 (2.9) <0.0001
income (10,000 50-149 254 4,683,603 (12.8) 76 1,553,411 (17.3) 178 3,130,192 (11.3)
KRW/mo) 150-299 496 9,524,849 (26.0) 1M1 2,242,506 (25.0) 385 7,282,343 (26.4)
>300 990 20,597,223 (56.3) 190 4,255,142 (47 4) 800 16,342,081 (59.1)
Missing 8 183,270 (0.5) 5 109,284 (1.2) 3 73,986 (0.3)
Education level Elementary school or less 251 5,309,287 (14.5) 97 2,170,033 (24.2) 154 3,139,254 (11.4)  <0.0001
Middle school 144 3,069,794 (8.4) 46 983,765 (11.0) 98 2,086,030 (7.6)
High school 677 13,488,893 (36.8) 144 3,087,797 (34.4) 533 10,401,096 (37.6)
College or more 653 12,658,092 (34.6) 100 2,053,825 (22.9) 553 10,604,267 (38.4)
Missing 102 2,084,014 (5.7) 32 677,681 (7.6) 70 1,406,333 (5.1)

Values are presented as number only or number (percent). Rao-Scott chi-square test.
KRW, Korean won.
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Table 2. Distribution of cadmium, lead and mercury concentrations in study subjects

Variable GM GSE Min 25% Med 75% Max

Overall Cadmium 0.85 0.02 0.06 0.57 0.89 1.31 11.05
Lead 193 0.03 0.21 1.48 1.95 2.57 9.67

Mercury 3.29 0.06 0.34 2.10 323 487 30.55

Metabolic syndrome Yes Cadmium 0.97 0.03 0.08 0.68 1.03 1.43 3.89
Lead 2.13 0.04 0.55 1.66 2.14 2.75 9.67

Mercury 3.77 0.15 0.53 245 3.69 555 26.41

No Cadmium 0.81 0.02 0.06 0.55 0.85 1.24 11.05

Lead 1.87 0.03 0.21 1.45 1.89 2.53 9.41

Mercury 3.15 0.06 0.34 2.04 3.05 4.60 30.55

GM, geometric mean; GSE, geometric standard error; Min, minimum; Med, medium; Max, maximum.
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