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Relationship between serum ferritin levels and susceptibility to attention deficit hy-
peractivity disorder in children. a Meta analysis

TAN Li-Na, WEI Hai-Yan, ZHANG Yao-Dong, LU Ai-Lian, LI Ying. Zhengzhou Children's Hospital, Zhengzhou 450053,
China (Zhang Y-D, Email ; syek@ 163. com)

Abstract: Objective To study the possible relationship between serum ferritin levels and susceptibility to attention
deficit hyperactivity disorder ( ADHD) in children. Methods The papers relating to the relationship between serum
ferritin levels and susceptibility to childhood ADHD were searched in the Database CBM, CNKI, VIP and PubMed. The
Meta-analysis software RevMan 5.0 was used for the heterogeneity test and for the pooled OR calculation. Sensitivity and
publication bias analysis were performed. Results Five control studies were included for the Meta analysis, including 258
cases of ADHD and 138 control cases. There was heterogeneity in the studies on the relationship between serum ferritin
levels and susceptibility to childhood ADHD (P =0.003). So the studies were analyzed using the random-effect model.
The pooled OR of serum ferritin levels and susceptibility to childhood ADHD was —23.09 (95% CI. —33.06 - 13.13;
P <0.00001). The funnel plots did not indicate the existence of publication bias. Conclusions The results from present

Meta analysis can prove that serum ferritin levels are associated with susceptibility to childhood ADHD.
[ Chin J Contemp Pediatr, 2011, 13 (9) .722 -724 ]
Key words: Ferritin; Attention deficit hyperactivity disorder; Meta analysis; Child

VEREBNA 2 S RERS (ADHD) SR LEERHIRE . JEAI™ . T %W IS 2 1 15 )L ADHD
% B A7 S B B, RO R 0k 3% ~ R IORIENE ARt FE  Sh A SRS AT T
6% , EEHRI N FEWFHFRIOE LN 5 AEE  Meta 4V
B BEG/IN RA5 4 0 B 3 WS s
PN ST R R R 1 ARE A E
AW, ZH0E# N ADHD 2 A: 9)— 038 AL
SR E IR I P B, AR, FRAN 1.1 SRR
BFSEY R L ki bR R AT RE S 3 ADHD ™, FFHHE MU 2207 07 0 v 4 S0 8
FLIAH ADHD JL 3 #h 7830 Al R FO0A 97 A —

[ Wk H 2712011 =03 =27 [ &[0 H 112011 =04 -25

[ V& TRTAY DRI, 2o, AL, 3P0
[ fE1RE MR, iR BRI

- 722 -



513 B4 9 1)
2011 4E9 A

W E % &L &

Chin J Contemp Pediatr

Vol. 13 No.9
Sep. 2011

e ) (CNKT) | 2 3% % 4k 4 Al PubMed %4456 7Y J7
U E NSRRI A R 5 L ADHD &
AR B BRBIESE . R JE R A H O 2011 4E 3 )
26 Ho Kz Q5T b 300 “ B b 2 Sl AT LBk
FEH” ;PR “serum ferritin, attention-deficit hyper-
activity disorder, child” ,
1.2 CERINERE

(1) e 9 1 20 245 5 JLE ADHD 112 b
HE! 5 (2) 76 2000 ~ 2011 4ELAIE SOB K %10 F
PRAL I 4 B (00 1) 0T BRI 5 (3) B3 sl i) #2245
A7 ¢ ADHD 4 5 %0 BREHFE ARG 45 2R 5 (4) BIEREL
PEASERE MBI SE R T B R R BRSO R
) AT 58 LR B HG rh o i e
1.3 SCER0HIE R R HHRE

300 38 58] T SCHR 1) s A R A AT R T S
BEASCHAT IR A, e AR IR AN A PR T e E SR
SETIIA o B R AN A SCHR 2R 17 A SC BEORHI 2
WA — R FARE IR, S 2R KP4 DL bl
PR 2 ZAWT5EE ML 580, WA ) i i g E
5 =W U A AR
1.4 ZitEaHH

X H Cochrane WME M #E4LAY RevMan 5.0 4t

BAF, 8 SR S VA S 2 R PR AR 5 0505 -
WAL AE R 0 B8 5 sk (P >0.05) R
SE SRS TR X A5 e HEAT A A I 5 AN A R 5T 4 R
[AIFEAE S BTk (P < 0.05 ), 5% FH FEATL A0 A5 78 X0 2%
BTG I a4t Meta 73 Hr 2R AR, I
NS

2 #R

2.1 NSCRREFAE
SEARF 5 BTG AR TE AN ST T A T %
FEMSCHK , 4230 i 49 % BEAFE 3 Horft ADHD 4 258
1], %oF BEZHL 138 451 4k A SCHik 43 B ok 9 o |
et e AnsE"
2.2 Meta FIR&ER

TN S e SCHR 4SBT 52 18] 77 76 53 B (P
<0.05) , MR BN BRI 75 IF 0t . 45251
DAY 5 FETON SCHER Y A I OR fE (95% CT) Ky
-23.09( -33.06 ~ —13.13) ,Z=4.54, P <0.00001,
PR ML 4k 8 FK 55 )L ADHD R AEAH X, I
K1,

1 mFEHKERS/LE ADHD £4EKX R

2.3 RSN

T I8 R RO AR AT ARG 5 J STk ok
Fr o0 #r, 45 R OR {6 (95% CI) Jy - 20. 91
(-25.22~ -16.60),7Z =9.51, P <0.00001, it
LER G RSO AR T 45 R — 2, SR A SCHY B ST 4G
CLIE
2.4 RFRRESHT

MM Revman 5. 0 ZPF2 i L i gk 5 5 )L
ADHD A= SR I <1 P, n] 7 H 2% e <1 P AR
AR, IR W 2,

&2

mESES5J)LE ADHD £ £ E

- 723 -



%13 B 9 P E S RILA R E Vol. 13 No.9
2011 4£9 H Chin J Contemp Pediatr Sep. 2011
(2] M4k 8] EESE 2 sl SRS miFE Rz
IRV R LT] BRI £ ,2010,37 (15) :2828-2830.
3 g (3] fHWEMS, HkH. L2 SR E 22 Sl e iS5 Bkl 2 E R BT 5

BRruREANGEEEZNMETE, 2552
R o Bk R 3K 18 3R S v 2 L e 5%
P RITA S o LA BB 2 S AT & 2 R 9
KA R e, Grantham-McGregor L4l pr g
RIILE = 2 3 BT B | 2 2] [ EU
24T I, H A s AT RE<s 512 ADHD,
HAA TR Al gex HAg 7 A —EE M. Volkow
20k 78 ADHD B E Bk T ik nl i 5 ik
K2 B RGN, T2 3 — e BN . 2%
e 4 R BF TS S ok, ADHD (B4 WAL
ML AR B /K 358 (e S 6 R ] L 28 S BRI, P
DI EBE B B . Bz, ADHD LY i
HREOWW R TEEILE, #rgikz 5
ADHD [ RHEA —5E KR, 55 Oner 45 P gx 438
—E, R TR 2k 15 JLE ADHD
IRFR AR T Meta 3T 4N AR 5 5 SCHR
W4 AT o0 A, 45 R8s M E 2R A I 5 L
# ADHD ) &4 %, ADHD M .LER S Z B
e DI RE B 2 EU M RE 2R G0 2 A A G, A 2 I ke
£ I B Al s SR R AL R B B DR 71 e
FEAERTH BT A o018 2, HAL T AT ek 2k = )
P AR A I R AR, A2 JEopp 22368 o o ik i g, 571 k2
M VER I TE M RGN & R, L E R R
FAT R 52 5200, [A] i ad A] e A8 2 EL i D1 AT D2
SZRGE RGBT BELE ADHD fy R
A SO A A FR , H 8 & iR 7 1R )L
# ADHD 1) kA= $2 At 17 2 WL A Uk B2~k 40

(& % X #]

(1] BREH1,3CRBK, i ], 508, 22 7. AR
BB 22 SRR AL G R FHE AT [ T]. b B AR A,

2010,12(9) :704-708.

[4]

[10]

[12]

[13]

[14]

[15]

724 -

[J]. Fid R (BRI ,2006,26(6) :492.
Grantham-McGregor S, Ani C. A review of studies on the effect of
iron deficiency on cognitive development in children[ J]. J Nutr,
2001, 131(2S-2) : 649s-666s.

WhaMEE, W , X  AREE T, 35 50087, B H B8 TE R I kG 2
AT LT k- - B IR s e [T, of [ 2
JLBHRE,2009,11(12) :992-995.

Juneja M, Jain R, Singh V, Mallika V. Iron deficiency in Indian
children with attention deficit hyperactivity disorder[ J]. Indian
Pediatr, 2010, 47(11) : 955-958.

Konofal E, Cortese S, Lecendreux M, Arnulf I, Mouren MC. Ef-
fectiveness of iron supplementation in a young child with attention-
deficit/hyperactivity disorder [ J]. Pediatrics, 2005, 116 (5):
€732-€734.

Millichap JG, Yee MM, Davidson SI. Serum ferritin in children
with attention-deficit hyperactivity disorder[ J]. Pediatr Neurol,
2006, 34(3) : 200-203.

Oner O, Alkar OY, Oner P. Relation of ferritin levels with symp-
tom ratings and cognitive performance in children with attention
deficit-hyperactivity disorder[ J]. Pediatr Int, 2008, 50(1) ; 40-
44.

Menegassi M, Mello ED, Guimardes LR, Matte BC, Driemeier I,
Pedroso GL, et al. Food intake and serum levels of iron in chil-
dren and adolescents with attention-deficit/hyperactivity disorder
[J]. Rev Bras Psiquiatr, 2010, 32(2) . 132-138.

Volkow ND, Wang GJ, Newcorn J, Telang F, Solanto MV, Fowl-
er JS, et al. Depressed dopamine activity in caudate and prelimi-
nary evidence of limbic involvement in adults with attention-defi-
cit/hyperactivity disorder [ J ]. Arch Gen Psychiatry, 2007, 64
(8): 932-940.

ZEER , FA 2 WO TR GG 2 3 RS L B A LI
B RAR L 3B [T ). o [ 5 0w 2 958 9 ¢ 75, 2010, 13
(19): 9-11.

Oner P, Oner O. Relationship of ferritin to symptom ratings chil-
dren with attention deficit hyperactivity disorder: effect of comor-
bidity[ J]. Child Psychiatry Hum Dev, 2008, 39(3) : 323-330.
Calarge C, Farmer C, DiSilvestro R, Amold LE. Serum ferritin
and amphetamine response in youth with attention-deficit/hyperac-
tivity disorder[ J]. J Child Adolesc Psychopharmacol, 2010, 20
(6) : 495-502.

Dopheide JA, Pliszka SR. Attention-deficit-hyperactivity disorder:
an update[ J]. Pharmacotherapy, 2009, 29(6) : 656-679.

(ASCHiH: EIRLL)





