12 EASHS|R|, M 38 H|45(2012) http://dx.doi.org/10.5668/JEHS.2012.38.4.311

J Environ Health Sci, 2012: 38(4): 311-322 [& X]
=] > = — = =1 — =
8F 0| H[EX}=Se &gtol o|k|l= dst
HEQZs . HEARA* . ZIEf@** - O|ARR#k* « TIQdR|wkix . Q| 2F|wwknnt

THTYEA TYSFAEAE,

*Department of Veterinary Integrative Biosciences, College of Veterinary Medicine and Biomedical
Sciences, Texas A&M University, **&thetw BAHSY 2@ BASAA TS,
een e ek ol otad B QlAITNSkR o) £ul W e, wee AT ok 1S ok o),
L ERE B B I RIE i

The Effects of Blood Lead on Blood Pressure Among Non-smokers

Yun-Suk Pak, Sangsin Park*, Tachun Kim**, Sangyoon Lee***,
Younglim Kho**** and Eun-Hee Lee*****!

The National Emergency Medical Center, National Medical Center, Daegu, Korea
*Department of Veterinary Integrative Biosciences, College of Veterinary Medicine and Biomedical Sciences,
Texas A&M University, Texas, USA
**Graduate School of Public Health & Institute of Health and Environment, Seoul National University,
Seoul, Korea
***Department of Preventive Medicine, Kangwon National University, Chuncheon and Occupational &
Environmental Medicine, Haeundae Paik Hosiptal, Inje University, Pusan, Korea
*#%*Department of Health, Environment and Safety, Eulji University, Seongnam, Korea
**x%%Department of Visual Optics and Graduate School of Health Sciences, Far East University,
Chungbuk, Korea

ABSTRACT

Objective: The effect of lead on blood pressure remains controversial in spite of the numerous studies which
have been conducted in the recent years. The aim of this study was to evaluate the effects of exposure to lead
on blood pressure among non-smokers.

Methods: In this cross sectional study, 1416 male and female non-smokers were enrolled, aged 20 years or older,
from the Korean National Health and Nutrition Examination Survey 2008. Blood pressure, blood lead levels
(BLLs), height, weight, and cotinine level were measured for all subjects.

Results: Geometric mean BLLs of the participants was 2.20 ug/d/. BLLs were higher in the older, male, and
lower education groups than the younger, female and higher education groups. After adjusting for age, sex,
education and BMI through multiple regression analysis, a significant positive association between systolic blood
pressure (p = 0.0357), diastolic blood pressure (p=0.0111) and BLLs. Also, among the normal BMI group (18.5
kg/m* < BMI < 25 kg/m?), we also found a significant positive association between diastolic blood pressure and
BLLs (p=0.0370).

Conclusion: The present study showed that blood lead serves as a good predictor of blood pressure changes and
that there was a statistically significant association between blood lead and blood pressure, especially diastolic
blood pressure.

Keywords: blood lead level, blood pressure, diastolic blood pressure, non-smokers
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Table 1. General characteristic of the study subjects by education groups

Sex Age N (%) E2 E3 EA<
20-29 88 (16.1) 1 (L.1) 50 (56.8) 37 (42.1)
30-39 104 (19.0-) 3 (2.9) 42 (40.4) 59 (56.7)
40-49 108 (19.7) 5 (4.6) 7 (6.5) 51 (47.2) 45 (41.7)
(NNfl;g) 50-59 112 (20.4) 33 (29.5) 26 (23.2) 25 (22.3) 28 (25.0)
60-69 75 (13.7) 26 (34.7) 23 (30.7) 14 (18.7) 12 (16.0)
70< 61 (11.1) 33 (54.1) 9 (14.8) 9 (14.8) 10 (16.4)
subtotal 548 97 (17.7) 69 (12.6) 191 (34.9) 191 (34.9)
20-29 148 (17.1) 2 (1.4) 70 (47.3) 76 (51.4)
30-39 172 (19.8) 2 (1.2) 9 (5.2) 78 (45.4) 83 (48.3)
40-49 174 (20.1) 21 (12.1) 26 (14.9) 89 (51.2) 38 (21.8)
OF\ITZE) 50-59 183 (21.1) 83 (45.4) 48 (26.2) 47 (25.7) 5Q2.7)
60-69 134 (15.5) 100 (74.6) 17 (12.7) 14 (10.5) 3(22)
70< 56 (6.5) 52 (92.9) 2 (3.6) 2 (3.6) -
subtotal 867 258 (29.8) 104 (12.0) 300 (34.6) 205 (23.6)

Education groups: E1 (<Elementary school), E2 (Middle school), E3 (High school), E4 (College <)

*One female was not answered about the education question.
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Table 2. Distribution of mean or geometric mean of the study subjects

Total (N =1416) Male (N =548) Female (N =868)
Variables N % N % N %

Age -
20-29 236 16.68 88 37.29 148 62.71 -
30-39 276 19.51 104 37.68 172 62.32 -
40-49 282 19.93 108 38.16 175 61.84 -
50-59 295 20.85 112 37.97 183 62.02 -
60-69 209 14.77 75 35.89 134 64.11 -
70- 117 8.27 61 52.14 56 47.86 -

Mean SD Mean SD Mean SD P value

Age 46.86 15.69 47.70 16.19 46.33 15.35 0.1092
Ht (cm) 161.58 8.73 169.07 6.75 156.85 6.14 <.0001
Wt (kg) 61.80 10.54 68.60 9.99 57.51 8.41 <.0001
BMI (kg/m?) 23.62 3.20 23.96 2.93 23.40 3.34 0.0009
WC (cm) 81.18 9.69 84.37 8.53 79.15 9.84 <.0001
SBP (mmHg) 114.89 17.23 118.16 15.08 112.82 18.16 <.0001
DBP (mmHg) 74.17 10.79 77.44 10.30 72.10 10.59 <.0001
FBS (mg/d)) 97.37 22.15 99.94 25.72 95.74 19.41 0.0011
Tg (mg/dl) 124.12 88.54 140.44 101.45 113.82 77.63 <.0001
HDL-cholesterol (ug/d/)  52.37 12.76 48.48 10.94 54.83 13.21 <.0001

GM GSD GM GSD GM GSD P value
Blood lead (ug/d/) 2.20 1.55 2.66 1.47 1.95 1.53 <.0001

Abbreviation: Ht (Height), Wt (Weight), WC (Waist Circumference), SBP (Systolic Blood Pressure), DBP (Diastolic Blood
Pressure), FBS (Fasting Blood Glucose), Tg (Triglyceride), HDL (High Density Lipoprotein cholesterol)
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