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ABSTRACT 

Background: A number of nutrients and dietary patterns have been proposed as therapeutic interventions for attention 

deficit/hyperactivity disorder (ADHD), a neurodevelopmental disorder prevalent in as many as 5% of school-aged children. 

Evidence for these claims is inconsistent. 

Objectives: To estimate the efficacy of interventions with specific nutrients: vitamin D, omega-3 fatty acids, magnesium, 

iron, zinc, copper, and the Mediterranean diet pattern in reducing ADHD symptoms. 

Methods: A narrative review of the literature 

Results: The interventions considered herein have biological and physiological rationale supporting their proposed use in 

treating ADHD.  Evidence supporting their use is frequently seen in observational studies, but this evidence is less 

convincing in clinical trials and meta-analyses. 

Conclusions: Professional bodies do not recommend these interventions for the general ADHD population in the absence 

of documented deficiencies.  Because the Mediterranean diet prevents chronic disease and promotes general health and 

wellness, it can be recommended as appropriate for children with ADHD. 
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INTRODUCTION 

Attention deficit/hyperactivity disorder (ADHD) is a 

common childhood neurodevelopmental disorder with a 

global prevalence estimated of 5% in school-aged 

children [1].  Children with ADHD suffer from frequent 

comorbidities such as learning disabilities, behavioral 

problems, mental health, social difficulties, risk 

behaviors, and premature death in adulthood.  The 

etiology of ADHD is multifactorial and merits a genetic 

basis. The contribution of nutrients and overall nutrition 

to the development or treatment of ADHD is mainly 

unknown, and studies have shown controversial findings 

[2]. 

Nutrition and specific nutrients have been studied 

as risk factors for ADHD, including food additives, food 

colorings, and added sugars [3]. This has led to using 

elimination diets to improve behaviors [4].  Elimination 

diets may omit specific foods/additives, such as food 

colorings or preservatives; or they may follow the Few 

Foods Diets, in which all but a few foods are removed 

from the diet and added back systematically to 

determine if changes in behavior can be detected [4].  

These diets have been shown to produce inconsistent 

results, and studies in which improvements are detected 

are parent-reported; by contrast, behavior ratings from 

non-parent raters did not show significant improvement 

following elimination diets [5]. 

In addition to removing foods from the diet, specific 

nutrients have been examined as potential ADHD 

interventions, primarily for their antioxidant and/or 

immunomodulatory characteristics [6-7]. Among them 

are vitamin D, Omega 3, and the minerals magnesium 
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iron, zinc, and copper.  The Mediterranean diet pattern 

has also been examined as a potential dietary 

intervention for children with ADHD. 

METHODS 

This narrative review, which included queries to PubMed, 

EMBASE, Cochrane and UpToDate; the search words, 

“attention deficit and hyperactivity disorder” were used 

together with “nutrients," or "diet” or “supplements,” or 

“intervention,” or “treatment.” This led to the 

identification of nutrients (vitamin D and omega 3) and 

minerals (magnesium, iron, zinc, and copper). Searches 

progressed by entering "ADHD" and each one of the 

identified nutrients.  Further, the search "ADHD" and 

"Mediterranean Diet" was entered into each of the 

databases. While the original search was limited to the 

last five years, some older papers were included to 

reference possible mechanisms of action. 

Nutrients suspected as associated with ADHD 

Vitamin D: Among pregnant women whose children 

were later diagnosed with ADHD, serum 25(OH) D 

(vitamin D) levels were significantly lower during the first 

trimester of pregnancy than among women whose 

children did not subsequently develop ADHD [8].  Serum 

vitamin D levels have also been shown to be significantly 

lower in children with vs. without ADHD [9]. 

Vitamin D synthesizes of dopamine, acetylcholine, 

and norepinephrine, neurotransmitters associated with 

ADHD symptoms, including inattention, impulsivity, and 

hyperactivity [10].  In an interventional study, serum 

vitamin D levels were measured in children aged 7-14 

years with ADHD.  These children were categorized as 

vitamin D deficient or adequate.  Children with a 

deficiency were allocated to receive supplemental 

vitamin D, while those without a deficiency received a 

placebo.  Children in the vitamin D supplement group 

exhibited significant improvements in conceptual level, 

inattention, hyperactivity, opposition, and impulsivity at 

12 weeks of follow-up compared to the placebo group, 

[11].  While the authors concluded that vitamin D 

supplementation in children with ADHD improved 

cognitive function and symptoms, it cannot be 

overlooked that the supplemented group had 

significantly lower serum vitamin D levels at baseline.  

Among children with ADHD aged 6-13 significant 

improvement in some behavioral measures in children 

randomized to 1000 IU vitamin D3 vs. placebo 

participating in an RCT of vitamin D supplementation 

[12].The Committee on Nutrition, the German Society for 

Pediatric Endocrinology, and the German Society for 

Pediatric and Adolescent Medicine Diabetology jointly 

recommended vitamin D supplementation in children 

older than two years, noting that this intervention has no 

impact on hyperactivity/attention deficit [13]. By 

contrast, a meta-analysis of vitamin D supplementation 

for ADHD found that vitamin D supplementation in 

methylphenidate-treated children with ADHD was 

associated with minor improvements in inattention, 

hyperactivity, and behavior scores (but not oppositional 

scores). However, the quality of the included studies was 

low overall, underlining the importance of high quality 

randomized clinical trials to evaluate the efficacy of this 

intervention definitively [14]. 

The rationale and recommendations for the use of 

Vitamin D supplements in children with ADHD are shown 

in Table 1. 

Omega 3 Fatty Acids: Omega 3 fatty acids are derived 

from diet-obtained alpha-linolenic acid, acted upon by 

hepatic desaturases to generate eicosapentaenoic acid 

(EPA) and docosahexaenoic acid (DHA) [15].  Among the 

metabolic products of EPA are prostaglandins, 

thromboxanes, leukotrienes, and resolvins. DHA also 

generates resolvins as well as neuroprotectin D1 and 

other molecules leading to an overall anti-inflammatory 
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metabolic milieu [16]. Both EPA and DHA are integrated 

into cell membrane phospholipids, including in the 

central nervous system, where DHA levels are 

exceptionally high. Maintenance of omega-3 

phospholipid levels appears to be associated with adult 

dietary intake [17].  Further, omega-3 fatty acids have 

been shown to have neuroprotective properties, 

modulating cell signaling and receptor transduction [18]. 

Table 1: Summary of Nutrients and Diets, the Rationale for their Use in ADHD and Evidence/Recommendations 

Nutrient/Diet Rationale Evidence/Recommendations 

Vitamin D Neurotransmitter synthesis; ADHD symptoms Supplementation recommended for all children, 

not specifically for ADHD; some RCT support 

Omega-3 fatty acids Anti-inflammatory properties; ADHD symptoms Not supported by RCTs, meta-analyses; not 

recommended for ADHD 

Magnesium Neurotransmitter synthesis; ADHD symptoms RCTs lacking; no recommendation for ADHD 

Iron Neurotransmitter synthesis; cognitive 

symptoms 

Some RCT evidence; no recommendation for 

ADHD 

Zinc NDMA, GABA synthesis; ADHD symptoms RCT, meta-analysis support; recommended for 

children with zinc-treatable comorbidities 

Copper Catecholamine synthesis; ADHD symptoms Some RCT support; no recommendation for 

ADHD 

Mediterranean Diet Chronic disease prevention; ADHD symptoms Recommended in general, not specifically for 

ADHD 

Serotonin, the primary neurotransmitter, is associated 

with many behaviors dysregulated in ADHD, including 

executive function and impulsivity. It has been proposed 

that EPA increases neuronal serotonin release, and DHA 

controls serotonin receptor function. Thus, 

inappropriate intake of omega 3s during development 

might represent a mechanism through which ADHD 

develops [19]. This suggests that omega-3 

supplementation might improve ADHD symptoms. 

Consistent with this prediction, a small pilot study 

found that eight weeks of supplementation with 16.2g 

EPA/DHA concentrates/day resulted in improved 

inattention, oppositional behavior, hyperactivity, and 

conduct disorders in children [20]. A meta-analysis 

confirmed these findings and noted that EPA or DHA 

supplementation improved inattention, clinical symptom 

scores, and performance measures [21].  By contrast, a 

meta-analysis of omega-3 supplementation in children 

with ADHD using data for more than 1700 children, found 

no evidence of efficacy, including parent-rated or 

teacher-rated symptoms, behavioral difficulties, or 

quality of life. The authors concluded that while adverse 

events were not increased in supplemented children, the 

evidence of efficacy was lacking and precluded the 

recommendation of this intervention [22]. 

The rationale and recommendations for the use of 

omega-3 supplements in children with ADHD are shown 

in Table 1. 
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MINERALS: MAGNESIUM, IRON, ZINC, AND COPPER 

Magnesium: Integral in the synthesis of omega-3 fatty 

acids, magnesium is a cofactor in desaturases and thus 

may participate in the regulation of ADHD symptoms 

[23]. Magnesium deficiency has been associated with 

inattention and aggression, common ADHD behaviors 

[24].  A meta-analysis identified significantly lower serum 

magnesium levels in children with ADHD vs. controls [25]; 

however, serum magnesium levels are not consistently 

reported as more deficient in children with ADHD. One 

study reported lower hair magnesium and greater 

urinary magnesium excretion in children with ADHD but 

no significant differences in serum magnesium [26].  A 

quasi-experimental study indicated magnesium 

supplementation was associated with improved 

magnesium nutriture and a reduction in hyperactivity 

[27]. However, these findings have not been replicated. 

Recent clinical guidelines for using nutraceuticals in 

treating ADHD did not include magnesium 

recommendations [28]. 

The rationale and recommendations for the use of 

magnesium supplements in children with ADHD are 

shown in Table 1. 

Iron: Iron is a cofactor of tyrosine hydroxylase, a critical 

step in dopamine norepinephrine synthesis [29]. Iron 

deficiency can lead to disturbances of cognitive function 

and has been shown to be a common comorbidity in 

children with ADHD [30]. This forms the basis upon which 

iron has been hypothesized to influence ADHD 

symptoms.  In a small study of iron supplementation in 

children with iron deficiency and ADHD, adding 

80mg/day of ferrous sulfate did not significantly improve 

parent- or teacher-rated ADHD symptom scores 

compared to the placebo group [31]. Another study 

examined the role of iron supplementation (5 

mg/kg/day) vs. placebo in children with 

methylphenidate-treated ADHD. After two months of 

follow-up, inattentiveness and hyperactivity scores were 

significantly lower in the supplemented group, though 

these scores had also improved in the placebo group [32].  

It is noteworthy that iron supplementation was not 

included in the recommendations for the nutraceutical 

treatment of ADHD [28].” 

The rationale and recommendations for the use of 

iron supplements in children with ADHD are shown in 

Table 1. 

Zinc: Zinc is involved in the metabolism of 

neurotransmitters including N-methyl-D-aspartate 

(NMDA) [33], and gamma-aminobutyric acid (GABA) [34], 

both of which have been implicated in the pathogenesis 

of ADHD [35]. Zinc deficiency symptoms may include 

inattention, hyperactivity, and cognitive developmental 

delays like those observed in ADHD [36].  Children with 

ADHD were shown to have lower serum zinc levels less 

than controls [37], but zinc levels in blood or hair did not 

differ between children with ADHD and controls in a 

meta-analysis [38]. Several small clinical trials have 

indicated that zinc supplementation confers a treatment 

benefit for ADHD symptoms. For example, a study of 44 

children with methylphenidate-treated ADHD was 

allocated 55 mg/day of zinc sulfate or a placebo.  After six 

weeks, both parent- and teacher-rated scales improved 

in the zinc-supplemented group vs. controls [39].  A 

meta-analysis detected a slight improvement in total 

ADHD scores but failed to find a significant improvement 

in hyperactivity or inattention scores in school-aged 

children with ADHD supplemented with zinc vs. placebo 

[40]. Clinical guidelines note that zinc supplementation 

may benefit in children with ADHD and comorbidities 

leading to immune dysfunction, chronic inflammation, or 

oxidative stress and has acceptable tolerability in adults 

if the dose is less than 40 mg/day [28]. 
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The rationale and recommendations for the use of 

zinc supplements in children with ADHD are shown in 

Table 1. 

Copper: Copper is essential to the function of 

noradrenergic neurons, where it converts dopamine to 

norepinephrine through dopamine-β-hydroxylase and 

promotes catecholamine balance [41]. Despite this, 

associations between blood copper levels and parent- or 

teacher-rated ADHD scores have not been observed in 

children, and differences in blood copper levels between 

children with vs. without ADHD have not been detected 

[42]. Hair levels of copper (as well as zinc and 

magnesium) were lower in children with ADHD than in 

controls [43].  Consistent with this, dietary copper intake 

was shown to be lower in children with ADHD than in 

controls [44]. Nevertheless, copper is not mentioned in 

the guidelines for the nutraceutical treatment of ADHD 

[28]. 

The rationale and recommendations for the use of 

copper supplements in children with ADHD are shown in 

Table 1. 

Mediterranean Diet Pattern: The Mediterranean diet is 

characterized by a low intake of saturated fats and added 

sugars and a high intake of olive oil, vegetables, fruits, 

cereals, nuts and pulses/legumes, moderate intake of 

fish, poultry, and other lean meat, moderate intake of 

dairy products and red wine [45].  This diet pattern is high 

in vitamin D, omega 3 fatty acids, and minerals while 

being low in sugar and food additives [46].  This pattern 

represents a step away from the processed food 

consumption typical of Western diets and is associated 

with a lower risk for certain cancers, cardiovascular 

disease, and dementia [47]. In contrast to a more 

reductionist approach in which individual nutrients are 

considered for intervention to prevent/treat ADHD, the 

Mediterranean diet can be conceived of as a more 

holistic approach. A number of studies have suggested a 

protective role of the Mediterranean diet in ADHD. For 

example, a cross-sectional study conducted on 41 

children with ADHD and 48 controls found that 

consuming a Mediterranean diet significantly reduced 

the odds of ADHD [48]. Consistent with these findings, a 

case-control study in 120 children with ADHD and 240 

matched controls identified a relative reduction in odds 

for ADHD of 51% for each tertile increase in adherence to 

the Mediterranean diet [49]. Nevertheless, these findings 

were not identified in a randomized clinical trial in which 

60 children aged 6-16 years with ADHD were randomized 

to one of four groups: Mediterranean diet; 

supplementation with omega-3 fatty acids; 

Mediterranean diet plus supplementation with omega-3 

fatty acids (137.5 mg EPA and 56.25 mg DHA in each of 

four flavored gel caps consumed daily); or control. After 

eight weeks of intervention, impulsivity scores declined 

only in the group assigned to supplementation with 

omega-3 fatty acids.  Impulsivity decline was not 

observed in children assigned to the Mediterranean diet 

intervention nor in the group assigned to the 

Mediterranean diet with omega-3 fatty acid 

supplementation [50].  In conclusion, those findings do 

not support the role of the Mediterranean diet in treating 

symptoms of ADHD. 

The rationale and recommendations for the use of 

the Mediterranean diet in children with ADHD are shown 

in Table 1. 

CONCLUSION 

The interventions considered herein - vitamin D, omega 

3 fatty acids, magnesium, iron, zinc, copper, and the 

Mediterranean diet - have sound biological logic 

underpinning their consideration for treating ADHD.  

Many of these interventions have evidence supporting 

them in observational studies, but results have become 

less convincing in clinical trials and meta-analyses.  
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Professional bodies do not broadly make 

recommendations for these interventions. 

          Recommendations for these interventions are not 

broadly made by professional bodies; on the other hand, 

prohibitions are also not issued since most are well-

tolerated.  Because supplementation is less physiologic 

than dietary patterns, and because much evidence 

supports the consumption of the Mediterranean diet 

pattern for chronic disease prevention, it seems that 

recommending this pattern to children with ADHD is 

prudent.  Even if no direct benefit to ADHD symptoms can 

be attributed to this diet, the Mediterranean pattern can 

support overall health and wellness in this population. 

Abbreviations: ADHD: attention deficit hyperactivity 

disorder, EPA: eicosapentaenoic acid, DHA: 

docosahexaenoic acid, NMDA: N-methyl-D-aspartate, 

GABA: gamma-aminobutyric acid 

Author  Contributions: Both MB and VKS planned, 

selected articles, and reviewed all articles, wrote, edited, 

and take full responsibility for final content. 

Competing Interests: Both authors declare that there are 

not conflicts of interest. 

Acknowledgements and Funding: The authors are 

grateful for the administrative assistance of Ms. Orly Ben-

Ishay. The project received no funding. 

REFERENCES 

1. Sayal K, Prasad V, Daley D, Ford T, Coghill D. ADHD in children

and young people: prevalence, care pathways, and service 

provision.  Lancet Psychiatry.  2018 Feb;5(2):175-186. DOI: 

http://www.doi/ 10.1016/S2215-0366(17)30167-0 

2. Thapar A, Cooper M. Attention deficit hyperactivity

disorder. Lancet.2016;387(10024):1240-1250.

DOI:  http://www.doi/10.1016/S0140-6736(15)00238-X 

3. Stevens LJ, Burgess JR, Stochelski MA, Kuczek T. Amounts of 

artificial food dyes and added sugars in foods and sweets 

commonly consumed by children.  Clin Pediatr (Phila).  2015 

Apr;54(4):309-21.  DOI: 

http://www.doi/0.1177/0009922814530803. 

4. Nigg JT, Holton K. Restriction and elimination diets in ADHD 

treatment.  Child Adolesc Psychiatr Clin N Am.  2014 

Oct;23(4):937-53. DOI: 

http://www.doi/10.1016/j.chc.2014.05.010. 

5. Pelsser LM, Frankena K, Toorman J, Rodrigues Pereira R. Diet

and ADHD, Reviewing the Evidence: A Systematic Review of

Meta-Analyses of Double-Blind Placebo-Controlled Trials

Evaluating the Efficacy of Diet Interventions on the Behavior of

Children with ADHD.  PLoS One.  2017 Jan 25;12(1):e0169277. 

DOI: http://www.doi/10.1371/journal.pone.0169277. 

6. Verlaet AAJ, Maasakkers CM, Hermans N, Savelkoul HFJ. 

Rationale for Dietary Antioxidant Treatment of ADHD.

Nutrients.  2018 Mar 24;10(4):405.  DOI: 

http://www.doi/10.3390/nu10040405.

7. Verlaet AA, Noriega DB, Hermans N, Savelkoul HF. Nutrition, 

immunological mechanisms and dietary immunomodulation in

ADHD.  Eur Child Adolesc Psychiatry.  2014 Jul;23(7):519-29. 

DOI: http://www.doi/10.1007/s00787-014-0522-2. 

8. Sucksdorff M, Brown AS, Chudal R, Surcel HM, Hinkka-Yli-

Salomäki S, Cheslack-Postava K, Gyllenberg D, Sourander A. 

Maternal Vitamin D Levels and the Risk of Offspring Attention-

Deficit/Hyperactivity Disorder.  J Am Acad Child Adolesc 

Psychiatry.  2021 Jan;60(1):142-151.e2. DOI: 

http://www.doi/10.1016/j.jaac.2019.11.021. 

9. Kotsi E, Kotsi E, Perrea DN. Vitamin D levels in children and

adolescents with attention-deficit hyperactivity disorder

(ADHD): a meta-analysis.  Atten Defic Hyperact Disord.  2019 

Sep;11(3):221-232.  DOI: http://www.doi/10.1007/s12402-

018-0276-7. 

10. Cui X, Pertile R, Liu P, Eyles DW.  Vitamin D regulates tyrosine

hydroxylase expression: N-cadherin a possible mediator.

Neuroscience.  2015 Sep 24; 304:90-100. DOI: 

http://www.doi/10.1016/j.neuroscience.2015.07.048. 

11. Elshorbagy HH, Barseem NF, Abdelghani WE, Suliman HAI, Al-

Shokary AH, Abdulsamea SE, Elsadek AE, Abdel Maksoud YH, 

Nour El Din DMAE.  Impact of Vitamin D Supplementation on 

Attention-Deficit Hyperactivity Disorder in Children.  Ann 

about:blank
about:blank
about:blank
http://www.doi/10.1016/S0140-6736(15)00238-X
http://www.doi/0.1177/0009922814530803
http://www.doi/10.1016/j.chc.2014.05.010
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank


Functional Food Science 2022; 2(12):277-289          FFS      Page 287 of 289 

Pharmacother. 2018 Jul;52(7):623-631. DOI: 

http://www.doi/10.1177/1060028018759471. 

12. Naeini AA, Fasihi F, Najafi M, Ghazvini MR, Hasanzadeh A. The 

effects of vitamin D supplementation on ADHD (attention

deficit hyperactivity disorder) in 6–13 year-old students: A

randomized, double-blind, placebo-controlled study.

European Journal of Integrative Medicine 2019; 25: 28-33. DOI: 

https://doi.org/10.1016/j.eujim.2018.10.006 

13. Reinehr T, Schnabel D, Wabitsch M, Bechtold-Dalla Pozza S, 

Bührer C, Heidtmann B, Jochum F, Kauth T, Körner A, Mihatsch 

W, Prell C, Rudloff S, Tittel B, Woelfle J, Zimmer KP, Koletzko B. 

Vitamin D supplementation after the second year of life: joint 

position of the Committee on Nutrition, German Society for

Pediatric and Adolescent Medicine (DGKJ e.V.), and the 

German Society for Pediatric Endocrinology and Diabetology 

(DGKED e.V.). Mol Cell Pediatr. 2019 May 6;6(1):3. DOI: 

http://www.doi/10.1186/s40348-019-0090-0. 

14. Gan J, Galer P, Ma D, Chen C, Xiong T. The Effect of Vitamin D 

Supplementation on Attention-Deficit/Hyperactivity Disorder: 

A Systematic Review and Meta-Analysis of Randomized 

Controlled Trials.  J Child Adolesc Psychopharmacol.  2019 

Nov;29(9):670-687.  DOI: 

 http://www.doi/10.1089/cap.2019.0059.

15. Cholewski M, Tomczykowa M, Tomczyk M. A Comprehensive

Review of Chemistry, Sources and Bioavailability of Omega-3 

Fatty Acids.  Nutrients.  2018 Nov 4;10(11):1662. DOI: 

http://www.doi/10.3390/nu10111662.

16. Calder PC.  Omega-3 polyunsaturated fatty acids and

inflammatory processes: nutrition or pharmacology?  Br J Clin

Pharmacol.  2013 Mar;75(3):645-62.  DOI: 

http://www.doi/10.1111/j.1365-2125.2012.04374.x. 

17. Cardoso C, Afonso C, Bandarra NM. Dietary DHA and health:

cognitive function ageing.  Nutr Res Rev. 2016 Dec;29(2):281-

294.  DOI: http://www.doi/10.1017/S0954422416000184. 

18. Zhang W, Li P, Hu X, Zhang F, Chen J, Gao Y. Omega-3 

polyunsaturated fatty acids in the brain: metabolism and

neuroprotection.  Front Biosci (Landmark Ed).  2011 Jun 

1;16(7):2653-70.  DOI: http://www.doi/10.2741/3878.

19. Young G, Conquer J. Omega-3 fatty acids and neuropsychiatric

disorders.  Reprod Nutr Dev.  2005 Jan-Feb;45(1):1-28.  DOI: 

http://www.doi/10.1051/rnd:2005001.

20. Sorgi PJ, Hallowell EM, Hutchins HL, Sears B. Effects of an open-

label pilot study with high-dose EPA/DHA concentrates on

plasma phospholipids and behavior in children with attention 

deficit hyperactivity disorder.  Nutr J. 2007 Jul 13;6:16.  DOI: 

http://www.doi/10.1186/1475-2891-6-16.  

21. Chang JP, Su KP, Mondelli V, Pariante CM. Omega-3 

Polyunsaturated Fatty Acids in Youths with Attention Deficit

Hyperactivity Disorder: a Systematic Review and Meta-Analysis 

of Clinical Trials and Biological Studies.

Neuropsychopharmacology.  2018 Feb;43(3):534-545.  DOI: 

http://www.doi/10.1038/npp.2017.160. 

22. Händel MN, Rohde JF, Rimestad ML, Bandak E, Birkefoss K,

Tendal B, Lemcke S, Callesen HE. Efficacy and Safety of 

Polyunsaturated Fatty Acids Supplementation in the Treatment 

of Attention Deficit Hyperactivity Disorder (ADHD) in Children

and Adolescents: A Systematic Review and Meta-Analysis of

Clinical Trials.  Nutrients.  2021 Apr 8;13(4):1226.  DOI: 

http://www.doi/10.3390/nu13041226.

23. Antalis CJ, Stevens LJ, Campbell M, Pazdro R, Ericson K, Burgess

JR. Omega-3 fatty acid status in attention-deficit/hyperactivity

disorder.  Prostaglandins Leukot Essent Fatty Acids.  2006 Oct-

Nov;75(4-5):299-308.  DOI: 

 http://www.doi/10.1016/j.plefa.2006.07.004. 

24. Huss M, Völp A, Stauss-Grabo M. Supplementation of

polyunsaturated fatty acids, magnesium and zinc in children

seeking medical advice for attention-deficit/hyperactivity

problems - an observational cohort study.  Lipids Health Dis.

2010 Sep 24;9:105.  DOI: http://www.doi/10.1186/1476-511X-

9-105. 

25. Effatpanah M, Rezaei M, Effatpanah H, Effatpanah Z, Varkaneh 

HK, Mousavi SM, Fatahi S, Rinaldi G, Hashemi R. Magnesium

status and attention deficit hyperactivity disorder (ADHD): A

meta-analysis.  Psychiatry Res. 2019 Apr;274:228-234.  DOI: 

http://www.doi/10.1016/j.psychres.2019.02.043. 

26. Skalny AV, Mazaletskaya AL, Ajsuvakova OP, Bjørklund G,

Skalnaya MG, Chernova LN, Skalny AA, Tinkov AA. Magnesium 

Status in Children with Attention-Deficit/Hyperactivity

Disorder and/or Autism Spectrum Disorder. Soa Chongsonyon

Chongsin Uihak. 2020 Jan 1;31(1):41-45.  DOI: 

http://www.doi/10.5765/jkacap.190036. 

27. Starobrat-Hermelin B, Kozielec T. The effects of magnesium

physiological supplementation on hyperactivity in children with 

attention deficit hyperactivity disorder (ADHD).  Positive 

response to magnesium oral loading test.  Magnes Res. 1997 

Jun;10(2):149-56.

28. Sarris J, Ravindran A, Yatham LN, Marx W, Rucklidge JJ,

McIntyre RS, Akhondzadeh S, Benedetti F, Caneo C, Cramer H, 

Cribb L, de Manincor M, Dean O, Deslandes AC, Freeman MP, 

about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank


Functional Food Science 2022; 2(12):280-289          FFS      Page 288 of 289 

Gangadhar B, Harvey BH, Kasper S, Lake J, Lopresti A, Lu L, 

Metri NJ, Mischoulon D, Ng CH, Nishi D, Rahimi R, Seedat S, 

Sinclair J, Su KP, Zhang ZJ, Berk M. Clinician guidelines for the 

treatment of psychiatric disorders with nutraceuticals and 

phytoceuticals: The World Federation of Societies of Biological 

Psychiatry (WFSBP) and Canadian Network for Mood and 

Anxiety Treatments (CANMAT) Taskforce.  World J Biol 

Psychiatry.  2022 Mar 21:1-32.  DOI: 

http://www.doi/10.1080/15622975.2021.2013041.  

29. Waløen K, Kleppe R, Martinez A, Haavik J. Tyrosine and 

tryptophan hydroxylases as therapeutic targets in human 

disease.  Expert Opin Ther Targets.  2017 Feb;21(2):167-180. 

DOI: http://www.doi/10.1080/14728222.2017.1272581.

30. Pivina L, Semenova Y, Doşa MD, Dauletyarova M, Bjørklund G. 

Iron Deficiency, Cognitive Functions, and Neurobehavioral 

Disorders in Children.  J Mol Neurosci.  2019 May;68(1):1-10. 

DOI: http://www.doi/10.1007/s12031-019-01276-1. 

31. Konofal E, Lecendreux M, Deron J, Marchand M, Cortese S,

Zaïm M, Mouren MC, Arnulf I. Effects of iron supplementation 

on attention deficit hyperactivity disorder in children.  Pediatr

Neurol.  2008 Jan;38(1):20-6.  DOI: 

 http://www.doi/10.1016/j.pediatrneurol.2007.08.014. 

32. Panahandeh G, Vatani B, Safavi P, Khoshdel A. The effect of

adding ferrous sulfate to methylphenidate on attention-

deficit/hyperactivity disorder in children.  J Adv Pharm Technol 

Res. 2017 Oct-Dec;8(4):138-142.  DOI: 

http://www.doi/10.4103/japtr.JAPTR_45_17. 

33. Chang JP, Lane HY, Tsai GE.  Attention deficit hyperactivity

disorder and N-methyl-D-aspartate (NMDA) dysregulation.

Curr Pharm Des. 2014;20(32):5180-5.  DOI:

http://www.doi/10.2174/1381612819666140110115227. 

34. Dunn GA, Nigg JT, Sullivan EL.  Neuroinflammation as a risk

factor for attention deficit hyperactivity disorder.  Pharmacol 

Biochem Behav.  2019 Jul; 182:22-34.  DOI:

http://www.doi/10.1016/j.pbb.2019.05.005.  Epub 2019 May 

16.  

35. Cuajungco MP, Lees GJ.  Zinc metabolism in the brain:

relevance to human neurodegenerative disorders.  Neurobiol 

Dis. 1997;4(3-4):137-69. DOI: 

http://www.doi/10.1006/nbdi.1997.0163. 

36. Arnold LE, Bozzolo H, Hollway J, Cook A, DiSilvestro RA, Bozzolo 

DR, Crowl L, Ramadan Y, Williams C. Serum zinc correlates with 

parent- and teacher- rated inattention in children with

attention-deficit/hyperactivity disorder.  J Child Adolesc

Psychopharmacol. 2005 Aug;15(4):628-36. DOI: 

http://www.doi/10.1089/cap.2005.15.628.  

37. Yoldaş TÇ, Huri M, Kayıhan H, Karakaya J, Özmert EN. Sensory 

profile, ferritin and zinc levels in preschool-aged children with

symptoms of attention deficit hyperactivity disorder.  Turk J 

Pediatr.  2020;62(6):970-978.  DOI: 

 http://www.doi/10.24953/turkjped.2020.06.008. 

38. Luo J, Mo Y, Liu M. Blood and hair zinc levels in children with

attention deficit hyperactivity disorder: A meta-analysis. Asian 

J Psychiatr. 2020 Jan;47:101805. DOI: 

 http://www.doi/10.1016/j.ajp.2019.09.023. 

39. Akhondzadeh S, Mohammadi MR, Khademi M. Zinc sulfate as

an adjunct to methylphenidate for the treatment of attention

deficit hyperactivity disorder in children: a double blind and

randomized trial [ISRCTN64132371].  BMC Psychiatry.  2004 

Apr 8; 4:9.  DOI: http://www.doi/10.1186/1471-244X-4-9. 

40. Talebi S, Miraghajani M, Ghavami A, Mohammadi H.  The effect 

of zinc supplementation in children with attention deficit

hyperactivity disorder: A systematic review and dose-response

meta-analysis of randomized clinical trials.  Crit Rev Food Sci

Nutr. 2021 Jun 29:1-10.  DOI: 

http://www.doi/10.1080/10408398.2021.1940833.

41. Lutsenko S, Washington-Hughes C, Ralle M, Schmidt K. Copper 

and the brain noradrenergic system.  J Biol Inorg Chem. 2019 

Dec;24(8):1179-1188.  DOI: http://www.doi/10.1007/s00775-

019-01737-3. 

42. Viktorinova A, Ursinyova M, Trebaticka J, Uhnakova I,

Durackova Z, Masanova V. Changed Plasma Levels of Zinc and

Copper to Zinc Ratio and Their Possible Associations with 

Parent- and Teacher-Rated Symptoms in Children with

Attention-Deficit Hyperactivity Disorder.  Biol Trace Elem Res.

2016 Jan;169(1):1-7.  DOI: http://www.doi/10.1007/s12011-

015-0395-3. 

43. Tinkov AA, Mazaletskaya AL, Ajsuvakova OP, Bjørklund G, 

Huang PT, Chernova LN, Skalny AA, Skalny AV. ICP-MS 

Assessment of Hair Essential Trace Elements and Minerals in 

Russian Preschool and Primary School Children with Attention-

Deficit/Hyperactivity Disorder (ADHD).  Biol Trace Elem Res.

2020 Aug;196(2):400-409.  DOI: 

http://www.doi/10.1007/s12011-019-01947-5.. 

44. Kiddie JY, Weiss MD, Kitts DD, Levy-Milne R, Wasdell MB.

Nutritional status of children with attention deficit

hyperactivity disorder: a pilot study.  Int J Pediatr.  2010; 

2010:767318.  DOI: 

http://www.doi/10.1155/2010/767318.

about:blank
http://www.doi/10.1080/15622975.2021.2013041
about:blank
about:blank
about:blank
http://www.doi/10.4103/japtr.JAPTR_45_17
http://www.doi/10.2174/1381612819666140110115227
http://www.doi/10.1016/j.pbb.2019.05.005
http://www.doi/10.1006/nbdi.1997.0163
about:blank
about:blank
about:blank
about:blank
http://www.doi/10.1080/10408398.2021.1940833
about:blank
about:blank
about:blank
about:blank
http://www.doi/10.1007/s12011-019-01947-5
http://www.doi/10.1155/2010/767318


Functional Food Science 2022; 2(12):280-289          FFS      Page 289 of 289 

45. Lăcătușu CM, Grigorescu ED, Floria M, Onofriescu A, Mihai BM. 

The Mediterranean Diet: From an Environment-Driven Food

Culture to an Emerging Medical Prescription.  Int J Environ Res

Public Health.  2019; 16: 942. DOI: 10.3390/ijerph16060942. 

46. Hoffman R, Gerber M. Food Processing and the Mediterranean 

Diet.  Nutrients.  2015 Sep 17;7(9):7925-64. DOI: 

http://www.doi/10.3390/nu7095371.

47. Grosso G, Marventano S, Yang J, Micek A, Pajak A, Scalfi L, 

Galvano F, Kales SN. A comprehensive meta-analysis on

evidence of Mediterranean diet and cardiovascular disease:

Are individual components equal?  Crit Rev Food Sci Nutr. 2017; 

57: 3218-3232. DOI: 

http://www.doi/10.1080/10408398.2015.1107021. 

48. San Mauro Martín I, Blumenfeld Olivares JA, Garicano Vilar E,

Echeverry López M, García Bernat M, Quevedo Santos Y, Blanco

López M, Elortegui Pascual P, Borregon Rivilla E, Rincón Barrado

M. Nutritional and environmental factors in attention-deficit

hyperactivity disorder (ADHD): A cross-sectional study. Nutr 

Neurosci. 2018 Nov;21(9):641-647. DOI: 

http://www.doi/10.1080/1028415X.2017.1331952. 

49. Darabi Z, Vasmehjani AA, Darand M, Sangouni AA, 

Hosseinzadeh M. Adherence to Mediterranean diet and

attention-deficit/hyperactivity disorder in children: A case

control study.  Clin Nutr ESPEN.  2022 Feb;47:346-350. DOI: 

http://www.doi/10.1016/j.clnesp.2021.11.014. 

50. San Mauro Martin I, Sanz Rojo S, González Cosano L, Conty de 

la Campa R, Garicano Vilar E, Blumenfeld Olivares JA.

Impulsiveness in children with attention-deficit/hyperactivity

disorder after an 8-week intervention with the Mediterranean 

diet and/or omega-3 fatty acids: a randomised clinical trial.

Neurologia (Engl Ed).  2021 Oct 13:S2173-5808(21)00161-9. 

DOI: http://www.doi/10.1016/j.nrleng.2019.09.009. 

about:blank
about:blank
about:blank
about:blank
about:blank
about:blank

