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Analysis of Heavy Metals in the Hair of Children
with Attention-Deficit Hyperactivity Disorder and Tourette’s Syndrome
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Objectives : The purpose of this study was to examine the association of exposures to heavy metals with positive diagnosis
for attention-deficit hyperactivity disorder (ADHD) and Tourette’s syndrome (TS).

Methods : Study participants included 27 children diagnosed with ADHD (9.9+2.9 years of age), 21 diagnosed with To-
urette’s disorder (10.7+2.2 years of age), and 45 normal control children (9.6 +0.5 years of age). A Perkin-Elmer mass spec-
trometer was used to measure the concentrations of 5 heavy metals (Pb, Cd, U, Be, Hg) in hair samples obtained from each par-
ticipant. Each heavy metal concentration was compared among the groups by use of a Kruskal-Wallis test.

Results : The levels of lead (p=.006) and cadmium (p=.037) observed in the hair of children diagnosed with ADHD were sig-
nificantly higher than those found in the control subjects. There were no significant differences observed for heavy metal levels

when comparing TS and control subjects.
Conclusion : We confirmed that lead exposure is a risk factor for ADHD. We also identified that cadmium may be a new can-

didate risk factor for manifestation of ADHD. We did not find an association between heavy metals and manifestation of TS.

KEY WORDS : Attention-Deficit Hyperactivity Disorder - Tourette’s Syndrome - Lead - Cadmium.

[
fE js [€)
N = shof WA}z 0.2 F3elan Sz, A4} o4 Eaful
S

[e]
Fojg4g BJal-soll(attention—deficit hyperactivity — 52, 9] s5e}4] o4, =&AL Al & T, =27
disorder, ADHD)+= 98 A3}, 574, #YdsS EFS o] 7hash RIERE LA =
B Sh= Heko 24, 7P 5t AoPyad A4l Aoff  w=E3t ADHD W Ato]2] Ao thgh SA7F Bl FHA
2 UA Qlrk 8H47] obF9] 5-10%7F ADHDE 28l Q1o of A& 58 AE3et W2 5 oA $=3Eo] gt

o) A7 A&EE e oF 60% H=2 AHA QL gdofio] 4lgt FEiQl F253H(Tourette’s syndrome,
t}? ADHD] et 21912 of ] Yhaia)x) ot 9lem] ofoll TS Ll -SAElo] 1 o] Ak o2 TS
e chret A7} e ek 2091 o] oAl watel A erolek 94 8sl,

u AFAGEAL] o), X9 sielA ot A e A%
Eijriffozrogsisiﬂfnjﬁc{e ﬁ:ctr%g:i.ezo?)ﬁ:je,sjl)g.% IIDh.D., Department of Psy- ‘QL?—]E %—Bg’cq F8 ¢ ‘—LO_E Oﬁﬁ?]ﬂ 9}5}678) jﬂ'ﬁg‘ %—toﬁ
;:iat;\grg\aha University College of Medicine, 27 Inhang—ro, Jung-gu, Incheon 400- Q9] == ShjE Y] B4 29 =4S & 4= 9o, o]
Tel : +82.32-890-3880, Fax : +82.32-890-3560 gk 7122 A Axte] Qb o, F=g, Hd, 4 T2
el solreeiacke F40) A S20] BF o1& FUsHAL Agsb, 4




=
=

stsbaiel 750 G e A
ADHDS®} TSE= A& Exke|=
t}” ADHD 3F2] oF 20%01|14 vH Bl 73?‘56}3? TS Qz}
o] oF 50%°1|4] ADHD S4-& ;@ Q= Ao
= oﬂ%oﬂx% ADHDQ} TS 3Ahe) B4 240 S

ol 4 e Sl A et shie) Qe
HED F FE4S AT PO Fol, 40, 28 B
Sol Gt wik ] F34 B4 2 2% Bao] o, 4
B BARch A e AR SRS B sk ueid 4 9l
chn' areld qlan, 712191 ol thak A W Z4&
9T % Gl QPA EARR QU Gk wheA] B AT
oAl ADHDS} TS oHF 52 tho 2 mk vho] 54 %
B4 BES 2500 o]F thaiel AN obF ula &
Afsiet

1. T A2
20064 11 2425E 20084 119 279 Afolo] 3} tfj&hs
0.2 U3 T 5-158] oFF % Ao} Pl AT e
Diagnostic and Statistical Manual of Mental Disorders-IV %l
S]] oJ3) ADHDE ek Wik 534 HARS Aleyst
27&‘(”0} 261, oo} 1)1} TS e w3
A&yt 219(dot 17, oot 48)S ﬂx}—?o 72 ARE
n} ADHDS} TS EAlo]| Zghike: 7
ol QlofAl 24 45=97F —Er"#—% %Xlﬁi o|% E‘?:f =
/H o A]xPo].b 74& 04;11 oz o]_o:]r/l_
o 2 oAb AFAE st o 25k o
S ARSI, T2 0 AR

a4 Wt

rl‘i
o,
offt
ﬁ _1

A
= 4ol ASlolelek S B, 0L Aol 6 4] 2 8
27} A b B9 Aol Aefsllch oleiet 2
£o) 2% 45%(do} 399, olo} 6%)] T2 ob5 50
sl 7, B mRolA] PAATHE sl o]t

(

N

Table 1. Demographic variables of subjects by group
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ADHD+, TS, thEt Ateloll A= (p=264)2} %
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5714 9] muk =4 Jetof tisf] Kruskal-Wallis AAFS A]
a5t A7} Cd, Pb S=7t Al Agk Atolof|A] g-olat zjo| & 7t

I (p=

ADHD (N=27) TS (N=21) Controls (N=45) W 2
Mean (SD) Mean (SD) Mean (SD)
Age (yrs) 9.9 (2.9) 10.7 (2.2) 9.6 (0.5) 2.667 (p=.264)
Frequency (%) Frequency (%) Frequency (%) e
Sex male 26 (96.2) 17 (81.0) 40 (88.9) 2.910 (p=.233)
Female 1(3.8) 4 (19.0) 5(11.1)

ADHD : attention-deficit hyperactivity disorder, TS : Tourette’s syndrome, K-W :

Kruskal-Wallis test, SD : standard deviation
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Table 2. Hair heavy metals by group
ADHD (N=27) TS (N=21) Control (N=45) K-W
) P Post hoc
Mean (SD) Mean (SD) Mean (SD) x

U 0.014 (0.033) 0.005 (0.009) 0.004 (0.006) 2.406 0.300

Be 0.001 (0.000) 0.001 (0.000) 0.001 (0.000) 0.00 1.000

Hg 0.063 (0.024) 0.075 (0.041) 0.06 (0.03) 4.103 0.129

Cd 0.014 (0.022) 0.005 (0.005) 0.004 (0.003) 6.386 0.041 Control< ADHD
Pb 0.285 (0.220) 0.200 (0.123) 0.142 (0.075) 9.350 0.009 Control< ADHD

Values were presented as mg%. ADHD : attention-deficit hyperactivity disorder, TS : Tourette’s syndrome, K-W : Kruskal-Wallis test,

post hoc : Tukey test using ranks

IS AT = UTH(Table 2).
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