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Abstract

Objective:This article is a review of research
regarding attention deficit hyperactivity disorder
and nutrition factors including essential fatty acids,
micronutrients, refined sugars and food additives.
Method: A literature search was conducted using
PubMed, Scopous, Sciencedirect, Google Scholar
Results: Nutritional factors such as food additives,
refined sugars, fatty acids and micronutrients have
all been correlated to ADHD. Recent trials with
food additives suggest their removal from the diet
may benefit susceptible children with hyperactivity
disorders. Conclusions: More suitable research
such as longitudinal studies and the use of placebos
within randomized controlled trials are needed. In
general, diet modification plays a major role in the
management of ADHD and should be considered as
part of the treatment.
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1) ADHD

2) Impulsive behaviors

3) Stimulant medications

4) Alternative parenting skills
5) Appropriate parenting behavior
6) Food additives

7) Essential fatty acids

8) Artificial food colorings

9) Long chain fatty acid

10) DHA

11) EPA

12) Polyunsaturated fatty acids
13) Restless legs syndrome
14) Empty calorie

&L

Akhondzadeh, Sh., Mohammadi, M.R., Khademi,
M (2004) . Zinc sulfate as an adjunct to
methylphenidate for the treatment of attention
deficit hyperactivity disorder in children: A
double blind and randomized trial. BMC
Psychiatry,& 4-9.

Ardalan, G, Farhud,DD, Shahmohammadi, D
(2002). Study of ADHD in Kindergarden and
Preschool Children of Tehran. Iranian Journal
of Pediatrics, 12(4), 53-56.

Arnold, LE., Disillvestro, RA (2005) .Zinc in
attention-deficit/hyperactivity disorder. J Child
Adolesc Psychopharmacol, 15, 619-627.

Castellanos, FX, PP Lee, W Sharp, NO Jeffries, DK
Greenstein, LS Clasen, JD Blumenthal, RS
James, CL Ebens, JM Walter, A Zijdenbos, AC
Evans, JN Giedd and JL Rapoport (2002)
.Developmental trajectories of brain volume
abnormalities in children and adolescents with
attention-deficit /hyperactivity disorder.
JAMA;288:1740-1748.

Chalon, S (2009) .The role of fatty acids in the

treatment of ADHD.Neuropharmacology, 57,
636—639.

Chen, JR., Hsu, SF., Hwang, LH, Yang, SC (2004)
.Dietary patterns and blood fatty acid
composition in children with attention-deficit
hyperactivity disorder in Taiwan.J Nutr
Biochem, 15, 467-472.

vy

ool 5wl S SaS ol ol alls
Sl i 9 Sl L5 5,90 (6 5380 oud J S
VK glsle o sl 0y90 50 58 b
W Ty
eolbe zohe (e sl a4 il Olides
O g QB35S 5l 098 cnl )3 sdie Slge
OO, Niq] Jekie & L5»‘..\.;: Comwlas slo sl
Loy oosil claogeaS plolid o olaass
2 Ve A r)adli oo 5l 8550 (6,18, slagewly
i ool a5 sl o] egas S a5 b
Pt sl i 2l la oyl g e
oS awled Jgwijle 808 Jled o wpais
Syge S 9 Bl (BB SE B 9)9e 50
3P Comla 5 gl ks 55 2le e b3l
SogS 4 dgame iy o eSSl iy Wb
o d b ool Slalllas adly )5 505 ()
-l g s JT s Sz o oole sla iy,
SOt O RPN L PRV OO - UUPS SR g R T
Wyl b bgal ol sl e Ylasl a5 ls
ceolie (S5, Bl 9 (Sl laaie; lulid
A onl wls (Jb i g S o bLI) 9)9e
S yas Wilgi o bl &jg0 4 Kb a5 0,5 gal
\h'd)ns .‘45_‘.3" . | ‘ « ool . 6L®J¢$ .)9_,,,,;
L.SJ'HS 69[} Le‘_u a5 Lxo UJ‘ “'\"5"*’6" od.uol.:
polie ol il (6,50 Gdse oole 5 wiiua
uJ)i’l’ Gl Sen 00l ddal gloaid (oYL
e (pl &5 05,5 (63,8 ], S o i slalis
Eoed 9 08058 (nl Sladns O @) a5 L
S5y 5 ool aloz Sllagdins 5l (5 n 50eS SV
slol ol ple S cdlyo iz o2 s
A OlsS jie ol wl, Y



1PAY i Foylads (oo o Jlw /o L] 5045 dolilias

Colquhoun, 1., & Bunday, S (1981) . A lack of
essential fatty acid as a possible cause of
hyperactivity in children. Med. Hypotheses, 7,
673-679.

Colter, A., Cutler, C., Meckling, K (2008) . Fatty
acid status and behavioural symptoms of
Attention Deficit Hyperactivity Disorder in
adolescents: A case-control study. Nutrition
Journal, 7-8.

Cortes, S., Konofal,E., Bernardina, BD., Moiuren,
MC., Lecendreux, M(2009).EurChild Adolesc
Psychiatry, 18,393-399.

Crook, W.G (1974) . An alternative method of
managing the hyperactive child. Paediatrics, 5,
46-56.

Daley, D (2006). Attention deficit hyperactivity
disorder: a review of the essential facts. Child:
Care, Health & Development , 32,193-204.

DiGirolamo, A.M , Ramirez-Zea, M (2009) . Role
of zinc in maternal and child mental health. Am
J Clin Nutr , 89, 940S-5S.

Evans, S. W., Vallano, G. & Pelham, W. (1994)
Treatment of parenting behavior  with
psychostimulant: a case of study of an adult
with attention deficit hyperactivity disorder.
Journal of Child and Adolescent
Psychopharmacology,4, 63-69.

Farhud, DD, Shalileh, M (2011). Diet in ADHD.
Publication of Special Educatuion Organization,
Tehran-Iran.

Farhud, DD, Shalileh, M (2014). Relation between
Omega 3 Fatty Acid, lron, Zinc and Treatment
of ADHD. Zahedan J Res Med Sci 2014 Aug;

16(8): 1-5.

Farhud,DD, Zarif  Yeganeh, M  (2010).
Nutrigenomics and  Nutrigenetics. Iranian
J.publ.Health, 39(4), 1-14.

Feingold, B. F (1975). Why is your child
hyperactive? New York: Random House.

Hibbeln, J.R., Davis, J.M., Steer, C (2007)

.Maternal seafood consumption in pregnancy
and neurodevelopmental outcomes in childhood
(ALSPACstudy): an observational cohort study.
Lancet, 369,578-85.

Hoover, D.W., Milich, R (1994) .Effects of sugar
ingestion  expectancies on  mother-child
interactions. J Abnorm Child Psychol, 22(4),
501-15.

Joshi, K., Lad, S., Kale, M (2006) .Supplementation
with flax oil and vitamin C improves the
outcome of attention deficit hyperactivity
disorder (ADHD).

Prostaglandins Leukot Essent Fatty Acids , 74,17—
21.

Kaplan, BJ., CRAWFORD, SG., Field, CJ.,
Simpson, J., Steven, A (2007) . Vitamins,
minerals, and mood. Psychol Bull, 133, 747-760.

Konofal, E., Lecendreux, M., Arnulf, 1., Mouren,
MC (2004) . Iron deficient inchildren with

attention-deficit/hyperactivity —disorder. Arch
PediatrAdolescec Me,158(12), 1113-5.
Konofal, E., Lecendreux, M., Deron, J.,

Marcchand, M., Cortese, S.,Zaim, M. et al
(2008) . Effects of iron supplementation on
attention deficit hyperactivity disorder in
children. Pediatr Neurol. 38(1), 20-26.

Krabbendam, L., Bakker, E.,Hornstar, G., Van, OJ
(2007) .Ralatonship between DHA status at birth
and child problem behaviour at 7 years of age.
prostaglandins Leukot Esswnt Fatty Acids, 76,
29-34.

Larsson, J. O., Larsson, H. & Lichtenstein, P (2004)
. Genetic and environmental contributions to
stability and change of ADHD symptoms
between 8 and 13 years of age: a longitudinal
twin study. Journal of the American Academy of
Child and Adolescent Psychiatry, 43, 1267-
1275.

Manor, 1., Eisenberg, J., Tyano, S., Sever, Y.,
Cohen, H., Ebstein, R. P. & Kotler, M. (2001) .
Family-based association study of the serotonin
transporter promoter region polymorphism (5-
HTTLPR) in attention defi- cit hyperactivity
disorder. American Journal of Medical Genetics,
105, 91-95.

McCann, D., Barrett, A., Cooper, A., Crumpler, D.,
Dalen, L., Grimshaw, K., et al. (2007) . Food
additives and hyperactive behaviour in 3-year-
old and 8/9-year-old children in the community:
a randomised,double-blinded, placebo-
controlled trial. Lancet, 370, 1560-67.

Milte Catherine M., Parletta Natalie , Buckley
Jonathan D. , Coates Alison M., Young Ross M,
Howe Peter R.C (2012). .Eicosapentaenoic and
docosahexaenoic acids, cognition, and behavior
inchildren with attention-deficit/hyperactivity
disorder: A randomized controlled trial.
Nutrition ;28 670-677

Oner, O., Alkar, 1Y., Oner, P (2008) .Relation of
ferritin levels with symptoms ratings and
cognitive performance in children with attention
deficit-hyperactivity disorder. Pediatr Int, 50,
40-44.

Oner, P., Dirik, EB., Taner, Y., Caykoylou, A.,
Anlar, O (2007) .Association between low
serum ferritin and restless legs syndrome in
patients with attention deficit hyperactivity
disorder.Tohoku J Exp Med, 213, 269-276.

Oner P, Oner O(2008). Relationship of ferritin to
symptom ratings children with attention deficit
hyperactivity disorder: Effect of comorbidity.
Child Psychiatry Hum Dev; 39(3): 323-30.

Oner, O., Oner, P., Bozkurt,0.H., Odabas, E.,
Keser, N., Karadag, H., et al. (2010) . Effects of
Zinc and Ferritin Levels on Parent and Teacher

YA



..... gy dydd g ST i iy, Kas g ‘_,..é)bljl,..b‘

Reported Symptom Scores in Attention Deficit
Hyperactivity Disorder. Child Psychiatry Hum
Dev, 41, 441-447.

Purper-Ouakil, D., Wohl, M., Mouren, M. C.,
Verpillat, P., Ades, J. & Gorwood, P. (2005).
Meta-analysis of family-based association
studies between the dopam ine transporter gene
and attention deficit hyperactivity disorder.
Psychiatric Genetics, 15, 53-59.

Ramakrishnan,U., Imhoff-Kunsch,B., &
DiGirolamo,A.M(2009) Role of
docosahexaenoic acid in maternal and child
mental health. Am J Cli Nutr;89,9585-62S.

Rapp, D.J (1978) .Does diet affect hyperactivity? J
Learn Disabil, 11, 383-389.

Richardson AJ, Puri BK( 2002). A randomized
double-blind, placebo-controlled study of the
effects of supplementation with highly
unsaturated fatty acids on ADHD-related
symptoms in children with specific learning
difficulties. Prog Neuropsychopharmacol Biol
Psychiatry: 26(2): 233-9.

Richardson, AJ., & Montgomery, P (2005)The
Oxford-Durham study: a randomized,controlled
trial of dietary supplementation with fatty acids
in children with developmental coordination
disorder. Pediatrics ,115,1360-6.

Schab, D.W., Trinh, N.H (2004) . Do Artificial
Food Colors Promote Hyperactivity in Children
with Hyperactive Syndromes?A Meta-Analysis
of Double-Blind Placebo-Controlled Trials.
Developmental and Behavioral Pediatrics,
25(6), 423-435.

Schnoll, R., Burshteyn, D., Cea-Aravena, J (2003) .
Nutrition in the Treatment of Attention-Deficit
Hyperactivity Disorder: A Neglected but
Important  Aspect. Applied Psychophysiology
and Biofeedback, 28(1), 63-75.

Sinn, N, Bryan, J (2007) Effect of
Supplementation with Polyunsaturated Fatty
Acids and Micronutrients on Learning and
Behavior Problems Associated with Child
ADHD. J Dev Behav Pediatr, 28, 82-91.

Sinn, N (2008) .Nutritional and dietary influences
on attention deficit hyperactivity
disorder.Nutrition review, 66(10), 558-568.

Soh, N., Walter, G., Collins, C (2009)
Nutrition,mood and behavior: a review.Acta
Neuropsychiatrica, 21, 214-227.

Sonuga-Barke, E. J. S., Daley, D. & Thompson, M.
(2002) .Does maternal AD/HD reduce the
effectiveness of parent training for pre-school
children’s AD/HD? Journal of the American
Academy of Child and Adolescent Psychiatry,41,
696-702.

Sorgi PJ, Hallowell EM, Hutchins HL and Sears
B(2007). Effects of an open-label pilot study
with high-dose EPA/DHA concentrates on
plasma phospholipids and behavior in children

va

with attention deficit hyperactivity disorder.
Nutr J; 13: 6-16.

Steinhausen H-C. (2009) . The heterogeneity of
causes and courses of attention-
deficithyperactivity disorder. Acta Psychiatr
Scand, 120: 392-399.

Stevens L, Zhang W, Peck L, et al(2003). EFA
supplementation in children with inattention,
hyperactivity, and other disruptive behaviors.
Lipids; 38(10): 1007-21.

Voigt, R.G., Llorente, A.M., Jensen, C.L., Fraley,
JK., Berretta, M.C., Heird, W.C (2001) .A
randomized, double-blind, placebo-controlled
trial of docosahexaenoic acid supplementation in
children  with  attention-deficit/hyperactivity
disorder.J Pediatr ,139:189-96.

Waldman ID, Gizer IR. (2006). The genetics of
attention deficit hyperactivity disorder. Clin
Psychol Rev, 26:396-432.

Weber, W., Newmark, S (2007) . Complementary
and Alternative

Medical Therapies for
Deficit/Hyperactivity Disorder
Pediatr Clin N Am, 54, 983-1006.

Wender, EH (1986) . The food additive-free diet in
the treatment of behavior disorders: a review. J
Dev Behav Pediatr, 7(1), 35—
42 www.who.int/topics/food_additives/en/.Rece
ived 2014

Wolraich, M., Milich, R., Stumbo, P., & Schultz,
F(1985) .Effects of sucrose ingestion on the
behaviour of hyperactive boys.J Pediatr, 106,
675-682.

Yehuda, S., Rabinovitz, S., Mostofsky, D.I (1999) .
Essential fatty acids are mediators of brain
biochemistry and cognitive functions. J.
Neurosci, Res, 56, 565-570.

Yujeong Kim , Hyeja Chang ( 2011). Correlation
between attention deficit hyperactivity disorder
and sugar consumption,quality of diet, and
dietary behavior in school children. Nutrition
Research and Practice (Nutr Res
Pract);5(3):236-245

Attention-
and Autism.



