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ABSTRACT

Objectives: The objective of this study was to investigate the possible effects of environmental cadmium (Cd)

exposure on of bone mineral density (BMD) levels.

Methods: A total of 171 residents around abandoned mines in Chungcheongnam-do were surveyed in 2008-
2011. Urinary Cd and BMD were analyzed by atomic absorption spectrometry and Dual-Energy X-ray

absorptionmetry ,

respectively. Osteoporosis and osteopenia were defined by T-scores set by the WHO; T-

score > —1.0, normal; —1.0 > T-score > —2.5, osteopenia; and T-score <—2.5, osteoporosis. Logistic and multiple
linear regressions were applied to estimate the association between U-Cd levels and BMD.

Results: The U-Cd geometric mean of 171 Koreans was 2.79 ug/g-cr. The U-Cd concentration was significantly
higher among women (2.98 pg/g-cr) than men (2.39 pg/g-cr). With the multiple regression model, the BMD was
influenced by U-Cd, BMI, and monthly income. With the logistic regression model, osteoporosis was associated

with U-Cd levels (OR =3.239, 95% CI =1.770-5.927).

Conclusions: We conclude that exposure to cadmium is associated with an increased risk of osteoporosis.

Keywords: Bone Mineral Density (BMD), urinary Cd, abandoned mines, osteoporosis, osteopenia
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Table 1. Summary of the general characteristics

Table 1:> & Aol gk T AFhd=t 1717
o] F9 WFEe] Hdx BFEUA, 5 2 F9,
LFAE e Zolth 1719 F "ol 517
Aol 120822 AF7|Ze FAdo] AR {9
sl =kom(p<0.01), AAHAGF 2 2F Jl=
¥ T ool BART folshAl Eskeh#,
p<0.01, p<0.05). 3EARF 9 F7 ZUE} thEF
o] FHULAE g 2folE YERNA] ¥ttt

Table 25 94, 949 &5 =% 71|
EFHA) olo) ek AARAZ] T L ZAolA]
BUEEY 7E 23ES vE Aolth & AT
gdzke] 8% Jt=s 71shEdS 2.79 pg/gere 2
el 8F Jl=F 7P T 239 pg/ger, 94
2 298 pg/gere 2 AT W 518 5 AlAl
HA7|T 8% 71=F =271 2ug/ger =
2= 278(52.9%), SLJAARVEE FH=E7]
Z54 o1 ARl 5 ug/grer ZAAE 64 (11.8%),

Male (N = 51) Female (N = 120) p-

Mean S.D Min Max Mean S.D Min Max  value
Age (years) 69.53  8.66  45.00 85.00 68.70 1044 27.00 88.00 0.62
Residence period (years) 65.00 1574  9.00 84.00 4930 18.78 1.00  88.00 <0.01
Body mass index (kg/m?) 2265 293 1570  29.69 24.10 295 1771 3487 <0.01
U-Cd,* (ug/gcr) 2.95 1.95 0.44 10.71 3.71 287 073 2038 <0.05
L-BMD,” (T-score) -2.51 1.96 -11.00 1.10 -2.90 .70 -860  2.15 0.20
F-BMD;,* (T-score) -2.06 142 -6.40 1.10 -2.30 1.82 930 275 035
Smoking status
Current, n (%) 19 (37.3) 3(25)
Past, n (%) 13 (25.4) 2 (17
Never, n (%) 19 (37.3) 115 (95.8)
Drinking status
Current, n (%) 31 (60.8) 24 (20.0)
Never, n (%) 20 (39.2) 96 (80.0)
Monthly income (Ten thousand won)
>100, n (%) 41 (80.4) 89 (74.2)
<100, n (%) 10 (19.6) 31 (25.8)

*Cadmium in urine
Lumbar bone mineral density
‘Femoral bone mineral density

http://www.kseh.org/
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Table 2. U-Cd levels and exceeding rate for reference by gender

Exceeding reference (N, %)

Gender N GM (GSD)
WHO? HBM II°
Total 171 2.79 (1.96) 92 (53.8) 31 (18.1)
Male 51 2.39 (1.99) 27 (52.9) 6 (11.8)
Female 120 2.98 (1.93) 65 (54.2) 25 (20.8)
*WHO standard of 2 ug/g creatinine for environmental exposure
*HBM I (adults > 25 years) standard of 5 ug/g creatinine for environmental exposure
Table 3. U-Cd levels and t-score levels by bone mineral density status
. GM (SD) AM (SD)
Categories N
U-Cd Lumbar Femoral
Male
Normal® 6 1.43 (1.59) -0.02 (0.74) 0.10 (0.73)
Osteopenia® 18 1.96 (2.10) -1.74 (0.43)* -1.41 (0.76)**
Osteoporosis* 27 3.07 (1.81)* -3.58 (2.04)** -2.97 (1.08)**
Female
Normal* 8 2.24 (1.69) 0.01 (1.08) 0.48 (1.16)
Osteopenia® 40 2.48 (2.11) -1.73 (0.48)** -1.21 (0.76)**
Osteoporosis® 72 3.41 (1.80) -3.87 (1.40)** -3.22 (1.65)**

“Reference for comparisons of mean in each classification variables

"Osteopenia was defined as —2.5 < T-score < —1

‘Osteoporosis was defined as <-2.5
*Tested by t-test. p <0.05; **p <0.01

Table 4. Coefficients of the independent variables from the multiple regression model of lumbar and femoral

Independent variable

Lumbar (R*=0.27)

Femoral (R*=0.26)

Coefficient + SE p-value? Coefficient + SE p-value®

Intercept -6.832£1.073 <0.01 -5.344 £1.035 <0.01
Log-transformed U-Cd (ug/g-cr) -0.497 £0.189 <0.01 -0.419£0.182 <0.05
Residence period (years) -0.002 £0.007 0.75 -0.003 £ 0.007 0.63
BMI (kg/m?) 0.219£0.041 <0.01 0.191 £ 0.040 <0.01
Gender

Male 0.232+£0.370 0.53 0.513+£0.357 0.15
Smoking status

Current 0.574 £ 0.454 0.21 0.076 £ 0.438 0.86

Past 0.520+0.515 0.31 -0.103 £0.500 0.84
Drinking status

Drinker 0.344 £ 0.286 0.23 0.106 £ 0.276 0.70
Monthly income (Ten thousand won)

<100 -1.055£0.312 <0.01 -1.269 £ 0.301 <0.01

Tested by multiple regression analysis

J Environ Health Sci 2012: 38(4): 323-331
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Table 5. Odds ratio (OR) and 95% confidence interval
(CI) values for having Osteoporosis with urine
cadmium (pg/g-cr) after adjusting covariatesa

Independent variable OR® 95% CI°

Model 1

Log-transformed U-Cd, 3.239 1.770-5.927
ug/g-er
Model 2

Tertile of U-Cd, ug/g-cr

Ist tertile 1.000

2nd tertile 4247 1.755-10.281
3rd tertile 5.678 2.293-14.065

Tested by multiple logistic regression analysis
*Covariates : sex, smoking and drinking status, body mass
index, residence period, monthly income were adjusted as
covariates in Model 1-2. 1st tertile (<2.15), 2nd tertile (2.15-
3.63), 3rd tertile (>3.63)

*Odds ratios

“Confidence interval
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