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The effect of body lead burden on neurobehavioral function in retired lead workers

Nam-SooKim « Jr-HoKim - Byung-Kook Lee

I ndtitute of Environmental and Occupational Medicine, Soonchunhyang University

To evduate the ffect of lead biomarkersinduding boneleed
on neurobehaviord tes in retired lead workers, 131 retired |lead
workers without any occupationd exposure to organic solvert,
mercury and arsenic were agreed to participate this study. For
the contral suibjects 56 non-occupationdly lead exposed subjects
were recruited from same area of retired lead workers with
consideration of demographic characteridtics.

The meen levels of blood and bone lead of retired leed
workers were sgnificantly higher then contral group and there
were significant correlation among other lead biomarkers.
Compared with controls without occupationd lead exposure,
lead exposured subjects had worse performance on 10 tests out
of 12 neurobehaviord tests, but only two test(Purdue pegboard
nondominant and both hand) showed satistical significance of
differences

In multiple linear regression andysis of neurobehaviord
tests with lead biomarkers and demographic and lifestyle
variables, age was associated negatively with 11

neurobehavioral tests, whereas log-transformed ZPP was
associated with Purdue pegboard(both hend) and Santa Ana
manua dexterity(non-dominant hand). On the other hand, tibia
lead was associated Pursuit aiming test(correct) and Purdue
peghoard(dominant hand) and calcaned lead was associated
with Purdue peghoard(dominant hand).

This study confirmed that among al rdevant variables age
was most sgnificantly associated with the poor performance of
neurobehaviora tests. The blood lead did not have any
sgnificant assodiation with neurobehaviord tests, but tibia and
calcaneal bone lead and blood ZPP showed significant
asodiaion with a few tedts even after more than mean 9 years
from their retirements

KeyWords:  blood lead, tibia lead, calcaneous lead,
neurcbehaviord ted, retired leed workers
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Table 1. Characteristics of study subjects

F23k31 2™, Digit symbol(52 4 71 3.5} 71 A}, Digit span(s
2F9+71), Benton visud retention(*] 2713 73 A}, Pursit aming
7 AHincorrect), Purdue pegboard 73 AH(non-dominant hand)of| 4]
gk zto|7h byttt A 02 A eE S
7ol whet askglon, W EolA sl HolAl
THE 3).

W S A R A B E A AP (b A=
F 49} Pk i =F WS 5 logPbBE Pursuit aming FAL
(incorrect), Purdue peghoard®] 2 A= &= |l 2 QA & oF
E4Abl A ot Ad3E et B A g
Purdue pegboard®] assembly, Pursuit aiming 73 A}(correct %!
incorrect), Purdue pegboard®] 2 A= <= 8l 2 oF A= & ok
ARl A o8t AE e om, T2 d S Purdue
pegboard?] assambly, Purdue pegboard®] 2+ 2A= &= 1 2k o A
&, GEALNA Fof 8 A S YR

AFA AAE Udo s o9, A, & w239, &
T4 A5 ALZATE EA - =F HrEEd

_ Exposad(N=131) Non+exposed(N=56)
Vaides , . pvaue
Mean SD Min Max Mean SD Min Max

Age yrs 513 6.14 3100 66.00 5243 820 30.00 65.00 012
Job duration, yrs 9.26 643 1.00 31.00 - - - - -
Height, cm 15657 763 14120 17500  156.06 753 13860 18070 0.68
Weight, kg 6121 899 40.00 91.00 50.14 742 4800 84.00 013
Body massindex, 1g/d{ 24.97 329 1844 3855 24.32 283 1870 2082 0.20
Blood leed, pg/d{ 1040 729 139 38.00 351 160 130 1092 <001
ZPP, g/l 57.85 2154 2400 22100 4955 1002 20.00 78.00 003
Tibialead, 1g/g 2149 3091 500 194.00 825 9.69 500 51.00 <001
Cdcaneuslead, 1g/g 5246 62.69 -1000 41200 2086 21.39 -1000 7100 <001
Gender

Mde n(%) 38(29.01) 8(14.29)

Femde, n(%) 93(70.99) 48(85.71)

Smoking

Current, n(%) 31(23.66) 6(10.71)

Never & Ex, n(%) 100(76.34) 50(89.29)

Drinking

Current, n(%) 89(67.94) 26(46.43)

Never & EX, n(%) 42(32.06) 30(5357)

Education

High schodl & over, n(%) 19(14.5) 11(1964)

Middle school & low, n(%) 112(855) 45(80.36)
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Table 2. Neurobehavioral test scores in lead-exposed subjects and controls without occupational lead exposure

, Exposed(N=131) Non+exposed(N=56)
Vaiddes , . pvaue
Mean SD Min Max Mean SD Min Max
Pychomotor speed
Smplereactiontime, ms 3094 510 2140 5240 2985 434 2270 4290 0.16
Executiveahilities
Digit symbol subdtitution, B05 15.07 100 74.00 36.84 1781 400 84.00 014
no. of correct
Purdlue peghboard; assembly, 7.60 142 433 1067 7.98 154 400 12.00 0.10
no. of pieces
Verbd memory and leamning
Digit spentest; totd, 922 4,01 100 2300 1007 370 200 1800 018
no. of correct
Visid memory
Benton visud retention, 721 189 200 10.00 727 191 200 10.00 0.86
no. of correct
Manud Dexterity
Perslitaming te<t, 9753 2167 4450 15150 10393 2643 5050 18700 0.08
no. of correct
Perquit aiming tegt, 7.05 1.3 0.00 84.00 890 170 0.00 51.00 031
no. of incorrect
Purdue pegboard; dominant hand, 14.38 176 967 1900 14.79 170 1067 1967 014
no. of pins
Purdue peghoard; nondominanthend, ~ 13.77 173 9.00 1900 1433 176 933 17.33 0.05
no. of pins
Purdue pegboard; both hand, 20m 164 8.00 17.67 1260 15 800 1533 0.03
no. of pars
Santaanamanud dexterity test; 371.26 640 20.00 52.00 3743 6.50 1800 51.00 087
dominartt hand, no. of pegs
Santaanamanud dexterity te; Au57 6.12 16.00 52.00 35.63 6.53 1300 4500 029
nondominent hand, no. of pegs
logPbB, l0gZPR, 73 &g % B Sa g el whe 24242 A1 8 2 747e] A7 358 A Atel| v A= QG 3ke vl a st vl
&M ALl WA= G 3S vl gk vle]l &Jsh logZPPe olshd logZPP= 417 85 8H4]) A 7t 36 (Persuit aming
Santa ana manua dexterity 73 AF(non-dominant hand), Persuit 7 Hcorrect), Purdue peghboard 73 AH(both hand), Santaanamanud

aming A AHcomed)s= 3=l Mol o8l s A dexterity 73 AH(non-dominant hand))0ﬂ/\1 908 QIS m) x| =
37} bRk o, ReruepegboardW}(dawnanthmd)bil Ao 7 Yeygon, Z oS 25 (Persuit aiming 7 A
g o] oa 2858 A ek F e THAL 5). (correct) ¢} Purdue pegboard Zj/\}(domi nant)), =& 4e

EAZEANS dFoE A 5 AHHTE FAT & Purdue pegboard 73 AHdominant) o) 4] 8- 81 & 8k-&- m) =)= A
e E BFE loghB, logZPR A F e D R w o® UehdTh(E )
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Table 3. Neurobehavioral test scores in lead-exposed subjects and controls without occupational lead exposure by gender

, Mae(N=46) Femag(N=141)
Vaiddes , : pvaue
Mean SD Min Max Mean SD Min Max
Pychomotor speed
Smplereactiontime, ms 32902 485 2140 457.0 3113 482 2240 5240 0.01
Executiveahilities
Digit symbol subdiitution, 4261 1700 800 8200 3144 1469 100 84.00 <001
no. of correct
Purdue pegboard; assembly, 54 177 433 12.00 .77 135 400 1167 035
no. of pieces
Verbd memory and learming
Digjt spante; totdl, 1148 454 100 2300 88 348 200 2100 <001
no. of correct
Visud memory
Benton visud retention, 84 169 200 10.00 6.96 189 200 1000 <001
no. of correct
Manud Dexterity
Perquit aiming teg, 10248 2883 5000 187.00 9847 2.73 4450 167.00 031
no. of correct
Perquit aming tes, 337 534 0.00 2750 9.02 1256 0.00 84.00 <001
no. of incorrect
Purdue pegboard; dominant hand, 1419 223 967 18,67 1460 156 1033 1967 017
no. of pins
Purdiue pegboard; nondominant hand, 1330 207 9.00 18.00 1414 160 1000 1900 <001
no. of pins
Purdue pegboard; bath hand, 11.86 182 833 15.67 1232 155 8.00 1767 0.10
no. of pairs
Santaanamanua dexterity test; 3747 7.79 21.00 52.00 37.26 5% 1800 4800 085
dominartt hand, no. of pegs
Santaanamanud dexterity test; 3580 6.2 200 5200 359 6.25 1300 4700 026
nondominent hand, no. of pegs
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& AP 3] Y ol A9 Kt
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Table 5. Multiple regression modeling of neurobehavioral test scores with lead exposure indices and age after controlling
bmi, gender, education level, lead exposure and smoking and drinking status in 187 study subjects.

Vaidbles B coefficient SEB p-Veue Ry
Digitd symboal subgtitution(no. of correct)
Age(yrs) -1280 0.149 <001 0.39
Digit span tesi(totd)
Age(yrs) -0.159 0.042 <001 018
Benonvisud retention
Agelyrs) -0.091 0.020 <001 018
Pursuit aiming test(no. of correct)
Agalyrs) -1.284 0249 <001 021
Tibialead(1g/g) 0130 0.063 004
Purdue pegboard(dominant hend)
Age(yrs) -0.126 0.018 <001 030
Tibialead(11g/0) -0.008 0.004 0.06
Purdue pegboard(dominant hand)
Agalyrs) -0.128 0018 <001 030
Cdcaneus|ead(g/g) -0.005 0.002 0.02
Purdue pegboard(non-dominent hand)
Age(yrs) 0118 0.018 <001 031
Purdue pegboard(both hand)
Agayrs) 0114 0017 <001 028
Purdue pegboard(assembly)
Age(yrs) 017 0014 <001 035
Santaanamanud dexterity test(dominant hend)
Age(yrs) -0437 0.068 <001 020
Santaanamanud dexterity test(non-dominent hand)
Agalyrs) -0437 0.065 <001 020
LogZPP -2.966 1314 002

Gt o] &3 4= qlrkar s THBleeker 5, 1987). Chung W N A LS A DA 0T Yo wEE LIS

(20039)5-& F-31 491 zpo] 7} A AW EHA AL 8 sd o gxyake ANAGPEEA AL Sl ﬁ@iﬂ 7

of w2 oJakS Frhu B 131 0 Johnson S(1987)& A1 o] 9]Lo] ¥ 35 % tHWinker 5, 2006; Seeber 5, 2002;
B EA AAF 3R A 2 Aolof that 7] A Bleecker 5, 1997; Balbus-Komfeld ‘&, 1995). Chuang &(2005)

g g Mg PHOR FRA N AR 9L 3FHYol Bl FEA AFVEFRA At Ss
7o) W ror] AZHA, 8§ A Ao] Slrka FAE o] PAA G vAE 208 WS, Seber

AT} ¥ Aol A= A AR 7] THWHO) O A A&t 217 (20022 HEREA ol A dE o] 37-52ug/dl ol A Al
534 A AL7|7H(Neurobehaviord Core Test Battery, NCTB) 7853 AL A2 (Santa Ana, Gooved Pegboard, Eye-hand
of thgt A HAE FEstlon, AR EHE stetetr] f1% Coordinetion)#} ¥+#o] Qltkal s3It o)/ &(2009)> =
POMSH AL eI Abo] B 7} 9lo} A]9)319 1, Purdue 3] Psychomotor speedS LFERU= Simple reation time 73419}
Pegboard7I AL 5272 A A8k ) Executive abiliiesE YEH = A=, Visud memoryE Lt
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Table 6. Multiple regression modeling of neurobehavioral test scores with lead exposure indices and age after controlling
bmi, gender, education level, lag time and smoking and drinking status in 131 retired lead worker.

Vaiables S coefficient S p-Vdue R
Persuit aiming test(correct)
Age(yrs) -1138 0299 <001 020
LogZPP -13021 5189 0.01
Pursuit aming test(correct)
Age(yrs) -0992 0.308 <001 019
Tibialead(0/g) -0.138 0.063 003
Purdue peghoard(dominant hand)
Age(yrs) 0120 0.023 <001 030
Tibialead(ug/g) -0.009 0.004 0.05
Purdue peghoard(dominant hand)
Age(yrs) 0122 0.023 <001 029
Cdcaneouslead(ug/g) -0.006 0.002 0.02
Purdue peghoard(both hand)
Age(yrs) -0.101 0022 <001 02
LogZPP 0672 0.386 0.08
Santaanamanud dexterity test(non-dominant hand)
Age(yrs) -0407 0.083 <001 021
LogzZPP -3900 1455 <001
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