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Abstract: This study investigated the quality of diet, in Attention Deficit Hyperactivity Disorder (ADHD) primary 
schools children. A case-control study was designed for this purpose. Individuals participating in this work were 
chosen from the public clinic of psychiatry and a private psychiatric clinic following Behira Health Directorate. 
Categorized as ADHD according to diagnostic criteria of American Psychiatric Association2013, A total of 102 
students participated in the study (51) cases (51) control, Both boys and girls were involved. Anthropometric 
measurements were performed, Assessment of the nutritional status was performed by using 24 H dietary recall, 
food frequency questionnaire. The study result showed that there was significantly lower consumption of healthy 
dietary elements., milk, and fruits with significant increase consumption of sweetened products, chocolate, soft 
drinks. Overweight and obesity was more in cases than control. We need to encourage ADHD children to follow 
healthy dietary pattern. Emphasizing of an educational system pursuing needed of parents. The proposed program 
goals at advising the parents about the types of foods their reduction intake may elevate the signs of ADHD like 
sugary foods, chocolate, sugar, caffeinated beverages and soft drinks. 
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1. Introduction 

Attention-deficit hyperactivity disorder (ADHD) 
is a neuro-developmental disorder comprised a 
tenacious form of negligence, impulsivity and 
hyperactivity that inhibits the functioning capacity of 
children (1). The incidence of ADHD is a 
comparatively common disease that influences about 
5% of the peoples (2). The frequency is higher in 
males (2:1) than in females (3) ADHD associated with 
significant impairment in academic and social 
development (1). Symptoms are typically manifested 
early in life and are chronic across the lifespan for 
most individuals ( 4). The causal pathways of ADHD 
are largely unknown. Up to now, the synergistic 
effects amongst genetic, neurological, and 
environmental factors is mostly known (1). Suggested 
ADHD environmental risk factors comprise chemical 
exposures like mercury, lead, organophosphates, organ 
chlorine, heavy metal in addition to psychosocial and 
nutritional factors (5). The current multimodal 
standard of ADHD treatment composed of psycho-
social therapy and drug therapy (6) Psycho stimulants 
are the first-choice pharmacological treatment which 
shown beneficial short-term efficacy. (7) Children 
taking psycho stimulants may perhaps quiet encounter 
the ADHD-criteria (8). Complete recovery from the 
symptoms is still low. (9) One of the adverse effects of 
drugs used in the treatment may also influences the 
development and the health of bones after long 

administration of drugs (10). In conclusion, drug 
therapy does not reduce the increased risk for school 
failure and job loss. (11) The target from any 
treatments to this situation is mainly for prevention of 
ADHD to affect younger ages of children and at 
directing the fundamental etiologies are welcomed. 
(12). There is a lot of misconception and controversy 
regarding dietary interventions for ADHD children but 
the agreement on a practical method to feeding of 
children affected with ADHD is the similar mentioned 
for all children healthy diet: diet that contains whole 
grains, vegetables and fruits, good sources of protein 
and healthful unsaturated lipids; avoid eating rapidly 
easy digested carbohydrates, fast foods, unhealthy 
trans and saturated fats, in addition to consistent 
physical movements (13). Some investigators advised 
with many things for overcoming the symptoms of 
ADHD and improving overall nutrition and health for 
a lifetime through taking a healthy diet which not 
contain artificial additives and chemical coloring 
materials and supplement with fats rich with omega-3 
and micronutrients (14). Many researchers studied the 
impact of food kind on ADHD. They postulated that 
both foods and artificial food additives (colorings and 
flavors) rich in salicylates (chemicals occurring 
naturally in some foods) might be considered as an 
important cause for inducing the hyperkinetic 
syndrome. (15). The same author followed his studies 
by another study not containing artificial food color 
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(AFC), few studies dealing with the impact of food 
diet (FFD) and supplements such as poly-unsaturated 
fatty acids (PUFA), minerals and vitamins on ADHD. 
The result were inconclusive (16,17). Recently 
systematic review for ADHD found that the previous 
interventions until now should not be proposed as a 
treatment of ADHD generally (13). One of the 
disadvantages of increasing consumption of sugars in 
the infant diet is possible impact on dopamine 
regulation and hence may be a causative agent in 
ADHD. Certainly, the American Academy of 
Pediatrics recommended that the level of sugar in the 
infant diet not exceed 10% of total calories to support 
good mental health (18, 19). Soda drinks often have 
many of the sugars, sweeteners and high-fructose corn 
syrup and caffeine ingredients that may worsen 
ADHD symptoms. (20). Many researched studied the 
role played by caffeine in the treatment of ADHD. The 
pharmacological action of caffeine via the effect on 
CNS as a drug exhibiting psychoactive stimulation, 
where it can reduce drowsiness and elevate the 
alertness. High doses of caffeine has adverse effect 
particularly when administered for long period with 
irregular manner (21, 22). Caffeine usually 
supplemented to some spirits drinks such as soda 
drinks (23), caffeine is usually accompanied sugars 
which are concentrated in soda which used as a 
vehicle for caffeine (24). For that reason, a high 
percentage of the children is unprotected to repeated 
combinations during childhood, caffeine combined 
with high concentration of sugars added in beverages 
and foods may act synergistically to release dopamine 
in addition to exaggerate the supporting characters of 
beverages and sweetened foods, contributes to 
enhanced preference for foods and beverages 
containing added sugar (25). Our study conducted to 
investigate the dietary pattern of ADHD children 
investigating the adherence to the recommended 
healthy pattern for their age, Investigating popular 
belief, of eating excessive amounts of sugar or, 
Caffeine containing product in ADHA children. 

 
2. Materials and Methods 

A case-control study was conducted to achieve 
the research aim. Patients were selected from the 
public and private clinic of psychiatry and addiction 
following Behira Health Directorate. Apparently 
healthy aged matched controls were selected. Both 
boys and girls were recruited. Participants who had 
chronic diseases such as diabetes mellitus were 
excluded. Ethical permission to conduct this study was 
obtained from the facilities were the sample was 
collected. Dietary intake was assessed using quantities 
and qualitative methods of assessment 24 hours recall 
and food frequency questionnaire. Parents were asked 
specifically about the intake of milk, vegetables’ and 
fruit consumption, caffeinated drinks including 
chocolate, tea, soft drinks and Sweetened beverages, 
Portion sizes were estimated using local utensils. (26, 
27). Parents of ADHD children were further asked if 
they noticed any relationship between certain foods 
and an increase in the symptoms of ADHD. Selected 
anthropometric measurements were taken from both 
cases and controls. Weight and height, Body mass 
index (BMI) was calculated and results were 
compared with the World Health Organization 
standards using growth charts. (WHO., 2007) (28). 
The mid-upper arm circumferences (MUAC) was 
measured by a non stretchable tape and results were 
compared between both groups. Descriptive data 
included mean, standard deviation and frequencies. 
Pearson’s correlation was used to determine the 
association between different variables. Student’s t-
test was to find the differences between cases and 
controls. Statistical significance difference was set at 
5%. p value at (<o.o5 using SPSS version 21. ( 29) 
 
3. Results 

The total number of child participating in the 
study was 102 children, their ages ranged from 7 to 12 
years; 51 children were healthy while the remaining 
51 were diagnosed with ADHD. 

 
Table (1): Demonstrating demographic data of the children in the control and treated groups. 

 Cases (n = 51) Control (n = 51) 
Test of Sig. P 

 No. % No. % 

Sex       
Male 38 74.5 34 66.7 χ2= 

0.756 
0.385 

Female 13 25.5 17 33.3 
Age (years)     
Min. – Max. 7.0 – 12.17 7.0 – 12.0 

t= 
0.342 

0.733 Mean ± SD. 8.68 ± 1.57 8.79 ± 1.62 
Median 8.08 8.17 

2: Chi square test t: Student t-test 
p: p value for comparison between the two studied groups 
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Demographic Characteristics of the Sample: 
 

 
Figure (1): Comparison between the two studied 
groups according to sex 
 

Mean age of cases group was 8.68 years with 
standard deviation 1.57 year while mean age of control 
group was 8.79 years with ‘2standard deviation 1.62 
year. Cases group consisted of 38 boys (74.5%) and 13 
girls (25.5%) while control group consisted of 34 boys 

(66.7%) and 17 girls (33.3%).According statistical 
comparison set at P<.05 level of significance age and 
sex variables were insignificant. (Table 1) (Figure 1 & 
2). 
 

 
Figure (2): Comparison between the two studied 
groups according to age (years) 

 
Table (2): Showing anthropometric Measures among the two studied groups (control and treated). 

Anthropometric measures Cases (n = 51) Control (n = 51) T P 

Height (meters)     
Min. – Max. 1.01 – 1.65 1.05 – 1.67 

0.261 0.795 Mean ± SD. 1.33 ± 0.14 1.33 ± 0.12 
Median 1.34 1.34 
Weight ( kilograms)     
Min. – Max. 23.0 – 81.20 17.50 – 74.80 

2.212* 0.029* Mean ± SD. 38.11 ± 10.90 33.15 ± 11.74 
Median 35.80 30.10 
BMI (kg/m2)     
Min. – Max. 15.45 – 37.25 12.90 – 26.80 

4.373* <0.001* Mean ± SD. 21.42± 3.93 18.11 ± 3.72 
Median 20.16 17.10 
MUCA (cm)     
Min. – Max. 16.0 – 43.0 12.60 – 39.80 

2.932* 0.004* Mean ± SD. 25.71 ± 6.22 22.08 ± 6.27 
Median 24.50 21.0 

t: Student t-test: p value for comparison between the two studied groups  
*: Statistically significant at p ≤ 0.05  

 

 
Figure (5): Comparison between the two studied 
groups according to BMI (kg/m2) 
 

Anthropometric Data Analyses: 
Mean height in both groups were 1.33 meter with 

standard deviation 0.12 in cases group and 0.14 in 
control group that was statistically insignificant 
variation. (Table 2) (Figure 3) 

Mean weight in cases group was 38.11 kg. with 
standard deviation 10.90 while control group mean 
weight was 33.15 kg. with standard deviation 11.74. 
(Figure that was statistically significant variation. 
(Table 2) (Figure 4) 

Mean BMI in cases group was 21.42 with 
standard deviation 3.93 while control group mean 
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BMI was18.11 with standard deviation 3.72. (that was 
statistically significant variation. (Table 2) (Figure 5). 

Mean MUAC in cases group was 25.71 with 
standard deviation 6.22 while control group mean 
BMI was 22.08 with standard deviation 6.27. (that was 
statistically significant variation. (Table 2) (Figure 6). 

According statistical comparison set at P<.05 
level of significance. 

Weight, BMI and MUAC variables were 
significant.  

 
Table (3): Comparison between the two studied groups according to food frequency 

Food frequency 
Cases 
(n = 51) 

Control 
(n = 51) 

U P 

Milk (cups/day)     
Min. – Max. 0.0 – 4.0 0.0 – 4.0 

806.0* 0.001* Mean ± SD. 1.52 ± 0.93 2.08 ± 0.80 
Median 1.0 2.0 
Soft drinks (can/week)     
Min. – Max. 0.0 – 7.0 0.0 – 6.0 

944.5* 0.015* Mean ± SD. 2.84 ± 1.87 1.98 ± 1.45 
Median 3.0 2.0 
Sweetened beverages 
(juice cartoons) 

    

Min. – Max. 0.0 – 9.0 0.0 – 6.0 
768.0* <0.001* Mean ± SD. 4.45 ± 2.0 3.16 ± 1.42 

Median 4.0 3.0 
Tea (cups/week)     
Min. – Max. 0.0 – 3.0 0.0 – 2.0 

1054.0 0.080 Mean ± SD. 1.20 ± 0.98 0.86 ± 0.66 
Median 1.0 1.0 
Vegetable (servings/day)     
Min. – Max. 0.0 – 5.0 0.0 – 6.0 

1067.50 0.112 Mean ± SD. 2.78 ± 1.47 3.27 ± 1.42 
Median 3.0 3.0 
Fruits (servings/day)     
Min. – Max. 0.0 – 4.0 0.0 – 4.0 

979.50* 0.023* Mean ± SD. 1.73 ± 0.98 2.18 ± 0.93 
Median 2.0 2.0 
Chocolate (servings /week)     
Min. – Max. 0.0 – 17.0 0.0 – 15.0 

894.0* 0.006* Mean ± SD. 7.51 ± 3.99 5.37 ± 3.63 
Median 7.0 5.0 

U: Mann Whitney test p: p value for comparison between the two studied groups 
*: Statistically significant at p ≤ 0.05  

 

 

Figure (7): Comparison between the two studied 
groups according to Milk (cups/day) 
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Figure (8): Comparison between the two studied 
groups according to Soft drinks (can/week) 
 
 

 
Figure (9): Comparison between the two studied 
groups according to Sweetened beverages (juice 
cartoons) 
 
 

 
Figure (10): Comparison between the two studied 
groups according to Tea (cups/week) 

 
 

 
Figure (11): Comparison between the two studied 
groups according to Vegetable (servings/day) and 
Fruits (servings/day) 
 
Table (3) Nutritional Assessment 

Dietary intake of milk, fruits and vegetables, 
caffeinated drinks including soft drinks, tea, chocolate 
and Sweetened beverages (juice cartoons). Portion 
sizes were estimated using local utensils, Statistical 
comparison between the two groups showed 
significant increase in soft drinks, sweetened 
beverages (juice cartoons) and chocolate consumption 
and insignificant increase in tea consumption among 
cases group while there was significant increase in 
milk and fruits consumption and insignificant increase 
in vegetables consumption ( Table 3) ( figs 7-12) 

 

 
Figure (12): Comparison between the two studied 
groups according to Chocolate (servings /week 
 
4. Discussion: 

The most common behavioral disorder in 
children is known as the attention deficit hyperactivity 
disorder (ADHD), according to the National Institutes 
of Health it affects about 3-5% of similar age group 
(7-12 years) (30). Proposed ADHD environmental risk 
factors include nutritional factors (5). Many 
investigators postulated that unbalanced diet and an 
insufficient nutrition that starting from the fetal period 
may initiate undesired behavioral patterns and 
hyperactivity in children (31). The role played by the 
kind of diet in controlling the behavior of children has 
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been debated, Many nutritional factors has been 
continually suggested (32). This is A case-control 
study conducted to achieve the research aim., the 
correlation between quality of diet, and ADHD in 
primary school children. Apparently healthy control 
children at the ranged age (7-12 years) were chosen. 
Equally boys and girls were enrolled we found that 
ADHD was more pounced in boys than in girls 3 times 
this was in concordance with pervious literature which 
reported ADHD more relevant in boys than girls (33). 
Comparison according anthropometric measures 
suggests that more children with ADHD were defined 
as overweight depending on their mean body mass 
index (BMI-for age) which could be explained on 
bases of disease nature, as the inattentiveness that 
describe ADHD lead to changed habits of eating and, 
subsequently, weight gain. ( 34). According to the 
statistical comparison of our study. There was 
significance difference regarding BMI between cases 
and control. Several studies (35-38) provide support to 
our results as the overall findings from these studies 
proved significant association between obesity and 
ADHD., one of the drawbacks of all studies 
highlighted by some authors (34) was that a part of 
researches had not found a correlation between 
psychiatric comorbidities and the extent of increasing 
in the obesity rates among children affected by 
ADHD. There is a rareness of works on this subject 
and we think that this should give great attention in 
future researches, high intakes of fruit, grains, 
vegetables, dairy product, and little intake of 
beverages and fast foods is called the traditional-
healthy dietary pattern, thought to be negatively 
correlated with ADHD (39). The Assessment of 
Quality of diet of ADHD children in our study 
revealed that dietary pattern was in side of western 
pattern and offside with healthy pattern., As we found 
significant increase in soft drinks, sweetened 
beverages and chocolate consumption among cases 
group with significant decrease in milk and fruits 
consumption with the reveres of the control group we 
found supportive evidence for our result from (40 ). 
They reported that the dietary patterns of ADHD 
children characterized by a high intake of sweets and 
fast and decreased intake of healthy dietary patterns. 
The traditional-healthy dietary pattern was associated 
with lower odds having ADHD., (41,42). Recently 
(43) concluded that A Western-style diet may be 
associated with ADHD. Some previous studies 
suggests that caffeine could be useful as a treatment, 
in ADHD as it appears to normalize levels of 
dopamine and improve attention in ADHDA in adult., 
Caffeine consumption during childhood may have 
particularly harmful consequences (44,45). our study 
provided that ADHD children consumed excessive 
empty nutrients due to consumption of soda. In-

between all beverages, soda consumption is a main 
positive interpreter of empty nutrients intake which 
was in line with some authors (20). Many researchers 
postulated that taking large quantities of sugars may 
affect the regulation of dopamine release and 
consequently may be play a role as an etiological 
factor in appearance of ADHD (18). 10% of total 
calories per day or less is the recommended level of 
sugar in the diet as advised by the American Academy 
of Pediatrics to support good mental and physical 
health. (18). our result recommend the public health 
labors should be actively working to support healthy 
dietary pattern and healthy beverage choices and 
decrease soda consumption. 
 
Conclusion  

The present study shows the existence of low 
adherence of Healthy diet pattern among a group of 
ADHD children. This evidence supports that the food 
pattern of children is in a transitional state 
characterized by the loss of the traditional dietary 
pattern towards a Western dietary pattern These 
findings, which have also been observed in other 
countries, raise the question of the healthy diet’s 
capacity to persist into the future, The traditional-
healthy dietary condition, which consumed high 
quantities of bonefish and grains, and low intake of 
beverages and fast foods considered protective factor 
against ADHD 

 
Recommendations  

Study endorses the expansion of an educational 
program concerning parents of ADHD children. The 
goal from this program is informing them about the 
healthy dietary pattern intake, the reduction of certain 
types of foods that could exaggerate the signs of 
ADHD such as sugar, sugary foods and chocolate, soft 
drinks and caffeinated beverages. Further studies 
should focus on the nutrient intake and nutritional 
status of ADHD children including large sample size. 
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