
The Efficacy of Magnesium Supplementation in Children 
With Attention Deficit Hyperactivity Disorder under 
Treatment With Methylphenidate: A Randomized 
Controlled Trial 

Introduction
Attention deficit hyperactivity disorder (ADHD) is the 
most common psychiatric disorder among school-age 
children. It can affect the quality of life of the children 
and impose a long-term economic burden on the family 
and community (1,2). The disorder is multifactorial and 
the exact etiology is unknown. However, genetic and 
environmental factors such as nutrition appear to play a 
key role in this disorder (3,4).

Magnesium as a mineral and intracellular cation is 
involved in more than 325 metabolic reactions including 
energy production pathway (5). Magnesium is also 
involved in the synthesis of neurotransmitters such 
as dopamine and impairment of the dopaminergic 
system has been widely discussed in the ADHD (6,7). 
Studies have shown that magnesium deficiency and 
hypomagnesaemia is a common deficiency in children 
with ADHD and supplementation with magnesium or 
at least including sufficient magnesium in their diet can 
have beneficial effects on the symptoms of the ADHD 

(8-10). A comprehensive study conducted by Huss et al 
showed that magnesium supplementation with zinc and 
polyunsaturated fatty acids (PUFAs) can be effective in 
reducing symptoms (11). Another report on 75 ADHD 
children who had magnesium deficiency showed that 
the recovery from hyperactivity was seen in the children 
who received standard treatment plus magnesium (12). 
Previous studies  showed that  the effect of magnesium 
supplementation alone as an adjunct to methylphenidate 
was very limited and there was no article that had the 
same dose and duration of supplementation as our study.

Therefore, the present study was performed to determine 
the effect of magnesium supplementation in children with 
ADHD under treatment with methylphenidate.

Materials and Methods
Study Design and Subjects 
The present study was a double-blind randomized clinical 
trial performed on 40 children with ADHD who referred 
to a child and adolescent psychiatric center for the first 
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time. The convenience sampling method was used.
The inclusion criteria include: being 7-12 years old, 

being diagnosed with ADHD by a child psychiatrist 
(subspecialized in children and adolescent psychiatry), not 
having contraindications for magnesium supplementation 
such as kidney failure, having an intelligence quotient 
(IQ) of >70, having no mental disorders based on the 
K-SADS form, being treated with methylphenidate tablets 
at a therapeutic dose of 0.5-1 mg/kg/d, parents’ consent, 
oral satisfaction of children, and having no special diet.

The exclusion criteria were as follows: a history of other 
psychiatric disorders based on the K-SADS form, change 
in treatment process, discontinuation of medication for 
any reason such as drug side effects, and magnesium use 
in the last two months. The studied samples were divided 
into two groups of 20 people.

Treatment of the intervention group was started with 
methylphenidate (0.5-1 mg/kg/d) and magnesium (10 
mg). The control group was treated with methylphenidate 
(0.5-1 mg/kg/d) along with placebo. There was no 
significant difference between the two groups in 
terms of methylphenidate dose. The present study was 
performed for 8 weeks. Symptom severity was measured 
using Conner’s Parent Rating Scale before and after the 
intervention.

Assessment of ADHD Symptoms
The present study was conducted using Conner’s parent 
rating scale only due to the restriction of access to teachers 
and also payment for presenting the questionnaire to 
teachers.

This scale has 4 sub-scales and if completed by parents, 
it can diagnose 74% of students with ADHD. Additionally, 
this scale has a validity of 0.75 and was approved by 
psychiatrists (13).

Khushabi et al evaluated the correlation of each question 
with the whole questionnaire as well as the validity of the 
test (α = 0.93) using Pearson’s correlation and Cronbach’s 
alpha. They showed that the instrument accurately 
measured ADHD subscales (14).

Adverse Effects and Dietary Intake Assessment
Adverse effects of supplementation or methylphenidate 
therapy were screened using self-designed questions 
after the intervention. Moreover, a 24-hour dietary recall 

was completed for measuring magnesium dietary intake 
before and after the intervention.

Statistical Analysis
Statistical Package for the Social Sciences (SPSS) version 
16.0 was used for the analysis. Independent t test or Mann–
Whitney U test (depending on the presence or absence of 
normal data distribution) were used to compare the two 
study groups and Wilcoxon test was used for intra-group 
comparisons before and after the intervention.

Results
Participants
The mean age of the children in the intervention group 
was 9.0 ± 1.6 and it was 9.3 ± 1.4 in the control group with 
no significant difference between the two groups (P=0. 
85). Moreover, there were no significant differences in the 
distribution of gender and age (Table 1).

Comparison of Conner’s Parents Rating Scores in Two 
Groups
Table 2 compares the mean ± SD values of the total and 
subscales scores of Conner’s questionnaire at the baseline 
and end of the study. At baseline, there was no significant 
difference between the two groups in terms of total and 
subscales scores of the Conner’s questionnaire but at the 
end of the study there was a significant difference between 
the two groups in all subscales in intra-group comparison 
(P = 0.001).

In addition, there was also a significant difference 
between the two groups after the intervention in the 
comparison of the groups in terms of total and inattention 
subscale scores (P = 0.02 and P = 0.001, respectively).

Measurement of Side Effects
According to Table 3, no serious side effects were observed 
in either of the two study groups. There was no significant 
difference between the two using the chi-square test 
(P = 0.870).

 ► Identification of complementary therapies in ADHD 
children such as supplementation with magnesium may 
help more decrease the symptoms.

 ► After 8 weeks of magnesium supplementation, the total 
and non-attentions scores decreased significantly in the 
intervention group compared to the control group.

 ► A daily dose of 10 mg magnesium in the 8 weeks seems to 
be effective and safe.

Key Messages

Table 1. Socio-demographic Characteristics of Intervention and Control 
Groups

Intervention Group
(n = 20)

Control Group
(n = 20)

P Value

Gendera

0.93Male 65.00 (13) 35.00 (7)

Female 70.00 (14) 30.00 (6)

Age (year)b 9.00 ± 1.60 9.30 ± 1.40
0.85

Height (cm)b 128.70 ± 16.26 130.81 ± 17.10 0.89

Weight (kg)b 29.97 ± 5.60 31.10 ± 6.24 0.87

Age of fatherb 39.96 ± 8. 60 40.45 ± 9.19 0. 95

Age of motherb 34.81 ± 8.10 35.30 ± 7.9 0.83

a Expressed as percent (number); b Expressed as mean ± SD.
P≤0.05 was considered statistically significant.
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Dietary Intake Measurement
Data obtained from 24-hour dietary recall questionnaire 
was analyzed by Nutritionist IV software in two groups, 
indicating that there was no statistically significant 
difference between the two groups (data not shown).

Discussion
In this study, after 8 weeks of supplementation, both 
groups had a significant improvement in comparison to 
the baseline, but in the intergroup comparison, there was 
a significant improvement in the total and inattention 
subscale scores of the Conner’s questionnaire in the 
intervention group.

In a study by Mousain-Bosc et al, 22 pervasive 
developmental disorder or autism children as intervention 
group and 36 healthy children as control group were 
studied for six months. The children in the intervention 
group received vitamin B6 (0.6 mg/kg/d) and magnesium 

(6 mg/kg/d). The intervention group had lower 
magnesium levels than the control group. Magnesium 
regimen improved symptoms in 22 patients and had no 
side effects. After discontinuation of treatment, symptoms 
appeared within a few weeks (15). In addition, Kozielec 
and Starobrat-Hermelin conducted a study to evaluate 
magnesium levels in children with ADHD. Magnesium 
deficiency was found in 95% of those examined, most 
frequently in hair (77.6%), red blood cells (58.6%), and 
blood serum (33.6%) (16). In a study conducted by Elbaz et 
al, magnesium deficiency was found in 65% of the ADHD 
children and this deficiency was found to be correlated 
with hyperactivity, inattention, and impulsivity (6).

In another study, Huss et al studied the effects of zinc, 
PUFA, and magnesium supplementation in ADHD 
children. In this study, 810 children with ADHD, aged 
5 to 12 years, were enrolled in the study. PUFA was 
administered in combination with zinc and magnesium 
for 12 months. Magnesium was given to these patients 
at a dose of 1 mg daily. After 6 months, the combination 
of omega-3, omega-6, zinc, and magnesium reduced 
symptoms in these patients (11). In the present study, 
magnesium supplementation along with methylphenidate 
leads to significant improvement in the total and 
inattention subscale scores of the Conner’s questionnaire.

Limitations of Study
There were some limitations in our study. Due to budget 
constraints, we could not evaluate serum magnesium 
levels in children. In the present study, only Connor’s 
Parent Rating Scale was used. This questionnaire has a 
standard structure to complete the diagnostic evaluation, 
but simultaneous completion of questionnaires by teachers 
and parents can give a different view of the child.

Conclusions
Based on the results of the present study as well as studies 
in this area, the use of magnesium as a supplement to 
mainstream treatments is an effective and safe method to 
relieve the symptoms of children with ADHD. Some of 
the differences observed in studies are due to differences 
in the samples, methodologies, and variables used. In 
conclusion, magnesium is tolerated well in children with 
ADHD and it can affect the recovery of a number of 
symptoms of the disorder.
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Table 2. The Comparison of the Conner›s Parent Rating Scale Scores in the 
Two Groups

Variable Intervention Group Control Group P Value *

Total score

Before 74.40 ± 10.40 76.80 ± 6.60 0.79

After 61.90 ± 11.10 68.80 ± 7.30 0.02

P value 0.001 0.001

Hyperactivity

Before 69.90 ± 7.30 70.30 ± 5.80 0.72

After 55.90 ± 8.70 57.20 ± 6.70 0.66

P value 0.001 0.001

Inattention

Before 74.90 ± 8.40 77.50 ± 7.60 0.54

After 59.80 ± 6.20 68.70 ± 80 0.001

P value 0.001 0.001

Oppositional behavior

Before 62.00 ± 11.50 63.70 ± 9.80 0.76

After 53.10 ± 10.60 55.80 ± 9.00 0.17

P value 0.001 0.001

Table 3. Frequency of Adverse Effects in each Group

Type of Complication Intervention group Control group

Nausea and vomiting 3 (15%) 2 (10%)

Dizziness 0 (0%) 0 (0%)

Headache 1 (5%) 2 (10%)

Decreased appetite 1 (5%) 1 (5%)

Palpitations 0 (0%) 0 (0%)

Hypertension 0 (0%) 0 (0%)

Depression 0 (0%) 0 (0%)

Tic 0 (0%) 0 (0%)

Sleep disorder 1 (5%) 2 (10%)

Abdominal pain and cramps 0 (0%) 1 (5%)

Rash 0 (0%) 0 (0%)
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