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ABSTRACT

Attention Deficit Hyperactivity Disorder (ADHD) is one of the most general childhood problems occurs locally and
internationally, but the causes of ADHD are not cleared yet. Therefore, this study tried to examine some parts of the
causes of ADHD closely, and finally contribute to the medical treatment of ADHD and its precautionary measures, by
measuring and comparing concentration of minerals in hairs of the patients of ADHD and their control group's children,
which can analyze the relevance to ADHD and the mineral content in human bodies, and mutual relations between toxic
minerals and essential minerals in human bodies. After collection of hairs from 200 children(5 to 7-year-old, boys:159
girls:41) diagnosed as ADHD by medical specialists based on the standard of DSM-IV diagnosis and their control
group’s 177 children(boys:138 girls:39), the mineral concentration of samples was measured through ICP-MS and com-
pared. And correlations between toxic minerals and essential minerals in human bodies among patients group was ana-
lyzed. All the toxic minerals(Pb, Hg, Al, Cd, As) of hairs analyzed in the study showed more higher range of
concentration in patients group in comparison with their control group. Among them, the concentration of
Pb(3.27 + 3.82 ppm) and As(0.16 + 0.15 ppm) in patients group were significantly high compared to their control group.
And in this study Pb among toxic minerals showed negative correlation with Zn(r = —0.43), Mg(r = —0.15) among essen-
tial minerals. Cd among toxic minerals showed negative correlation with Zn(r =—0.20) among essential minerals. As
among toxic minerals showed negative correlation with Ca(r =—0.14) among essential minerals.
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Fig. 1. Schematic diagram for hair analysis.
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Table 1. Comparison of toxic mineral concentration in hair
between ADHD and control group

Element Group  Mean + S.D* T Prob>ITI

ADHD  3.27+3.82

Pb 3.025 0.003*
Control  2.25+1.18
ADHD  0.62+0.46

Hg 1.34 0.181
Control  0.57 +0.28
ADHD  9.55+6.06

Al 1.678 0.094
Control  8.58 £3.70
ADHD  0.14+0.25

Cd -0.032 0.974
Control  0.14£0.23
ADHD  0.16 £0.15

As 4.247 0.000*
Control  0.11 £0.06

S.D:standard deviation, * : p<0.05
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Fig. 2. Comparison of toxic mineral concentration in hair between ADHD and control group.
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Table 2. Comparison of essential mineral concentration in hair
between ADHD and cotrol

Element  Group Mean + S.D T Prob>ITI
ADHD 0.32 £ 0.20
Mn 1.66 0.098
Control 0.29 +0.17
ADHD 91.52 +40.31
Zn 5.632  0.000*
Control 69.08 +28.63
ADHD 26543 +212.39
Ca 4512  0.000*
Control  181.95 +55.12
ADHD 18.79 = 17.72
Mg 5.72 0.000*
Control 10.01 £ 4.00
ADHD 12.56 + 12.58
Cu —-1.444  0.150
Control 14.26 £ 6.77
ADHD 12.96 £5.20
Fe 1.673  0.095
Control 12.10£3.73
ADHD 0.06 £0.08
Sb 1492  0.137
Control 0.05 +£0.03
ADHD 0.48 £0.59
Ba 2.85 0.005*
Control 0.33+£0.23
ADHD 24.90 £ 24.03
Na 2.689  0.008*
Control 18.80 = 13.87
ADHD  139.29+24.84
P 4.044  0.000*
Control  129.72 + 15.06
ADHD 40.98 + 37.34
K 2.802  0.005*
Control 31.65 % 13.96
ADHD 0.07 =0.03
\" -9.303  0.000*
Control 0.11 £0.04
ADHD 1.98 +0.53
Sr -0.439 0.661
Control 2.00 = 0.00
ADHD 0.09 £0.03
Mo 0418 0.676
Control 0.09 £ 0.06

S.D:standard deviation, * : p<0.05
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Fig. 3. Comparison of essential mineral concentration in hair between ADHD and control group.

W g | BEale] AEAS T = ¢l
t}. o}d(Zn), ZF(Ca), "F2HlFE Mgy FARENA o
ZFET FY3H & ¥ ¥EE 2o ofd, v}
g, 7, A 59 2ER AAF ALl #¢
g HEAS Ho & o] AFEN Yol AHRE
Uepct.
otAL o d] HA AUz
&a

Tz} 715 7)
o ofa o}l

R RS IR
oshAA Bl Agsith FEAE

ZAgol] AR 25A3E £4AE 7sAdol Ut
£ A ERIFHAATE A7kl gzt A Aol ob
=] oz)7} Utk Kasperek £(1977), Colquhon-v}
Bun day(1981), Amold 5(1990), Naveh(1995) &
oldde] A ADHD Alele] BEAo] U2 116}
Aot McGee (19900 Al W o}2e] ek
Foid Ay, HlsE-e BEA0) givke AES R
t}. Penland 5(1997)22 F9] SHIES Uito=
gt AFollA ofdde] B3l 93t AAFAAEE 7)5e

- Aoraled ARk, Cavan S5(1993)%201 &) el
g foleS e r 3 dAAT9 Gibson T
(1989] Avjriolla] aigh AFoAis ol B3
3} o}ge] FoH Alololliz ot #AEAgo] Glrk B

ke A=

ZHgol 735l Werbach(1991)'¥= &g FFo] &
B, A lE Ao, W, 8%, ST, A 29
2 Vel ¢ Uua APErE o, Aresteh(1994y
B gy B3E0] 7EE AsATe 29 Zeva

Pfeiffer(1975y%% #J2] Zrgol 2
*‘xﬂ*l?% &5, B 719 Al
F3led B 04%9} dd€).
u}:LLﬂzr«l %] °t T°r g 21 ga3E 7] ffﬂﬂﬂ
o] i|ge] RHo2HE Yehle 45 B &
% SL}OWS}}E, 3‘01_3,_ 7_| 73,,}.\:] _\—2%*‘1 u}x%x% 2~
Egﬂz\ 6L/‘~ z]—oH 7]9_‘423 ZI—OHE u_tﬂ h:} Werbach
(1992)7= vhkaulg HE53 Ay 9] Alolojx]e] 27|

Korean Journal of Environmental Health, Vol. 30(1)



okBel B ) B71E Bust 7YY L FYBTANse] YIRS B8 A7 b
Table 3. Correlation between toxic mineral concentration and essential mineral concentration of hair in ADHD group
Pb Hg Al Cd As
r p-value r p-value r p-value T p-value r p-value
Mn 0.51 0.00* -0.01 0.9 048 0.00* 0.33 0.00* —0.03 0.68
Zn -0.43 0.00* 0.1 0.15 —0.13 0.06 —0.2 0.01* —0.03 0.65
Ca —0.08 0.25 -0.13 0.07 0.46 0.00* —0.02 0.77 —0.14 0.05*
Mg —0.15 0.03* -0.05 0.47 0.34 0.00* —0.08 0.29 —0.12 0.1
Cu 0.13 0.08 -0.12 0.09 045 0.00* 0.02 0.78 -0.07 0.36
Fe 0.34 0.00* -0.08 0.24 0.66 0.00* 0.26 0.00* -0.06 043
* : p<0.05.

r : pearson correlation coefficient.
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