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ABSTRACT 

Background: With the world widely increasing burden of neurodevelopmental disorders in general 

and ADHD in particular the need for more studies about its risk and protective factors becomes urgent, 

working in this research area will enable us to find better ways to reduce incidence of ADHD.  

Results: To assess possible risk and protective factors of ADHD in children in Damietta governorate 

this case-control study included100 ADHD patients and 100 matched controls, 70% males and 30% 

females, aged between 3 and 18 years, patients were recruited from specialized institutions and 

controls from regular schools in Damietta in a period of 6 months, the study suggested some risk 

factors for ADHD as residence in urban areas, parental consanguinity, prenatal maternal active or 

passive exposure to tobacco smoke, regular maternal psychoactive drugs intake, maternal high intake 

of sugar, family exposure to furniture paints, family regular intake of food additives, having a sibling 

with ADHD, and some protective factors which are regular maternal iron intake, folic acid intake, and 

omega3 intake during pregnancy. 

Conclusion: Risk factors revealed by the study for ADHD are residence in urban areas, parental 

consanguinity, prenatal maternal active or passive exposure to tobacco smoke, regular maternal 

psychoactive drugs intake, maternal high intake of sugar, family exposure to furniture paints, family 

regular intake of food additives, having a sibling with ADHD and protective factors are regular 

maternal iron intake, folic acid intake, and omega3 intake during pregnancy. 
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INTRODUCTION 

Attention deficit hyperactivity disorder (ADHD) 

is a neurodevelopmental disorder characterized 

by excessive amounts of inattention, 

carelessness, hyperactivity, and impulsivity that 

are prevalent, damaging, and otherwise age-

inappropriate (1). 

ADHD is a prevalent condition affecting 6.7 to 

7.8% of children worldwide. This percentage is 

higher in Middle East countries, reaching 9.4–

21.8% in Egypt and 11.6% in Saudi Arabia (2). 

Although the area of detecting the specific 

cause(s) and risk factors for ADHD is still to 

some extent virgin,  researches try diligently  to 

reach cause(s) and risk factors of ADHD in an 

effort to determine best ways to manage and 

minimize the chances of having this disorder, 

some recent researches tried to describe 

associations of some factors  as genetic 

factors(3), exposure to environmental pollutants 

during pregnancy or at a young age, maternal bad 

dietary habits, parental smoking during 

pregnancy, premature delivery, and Low birth 

weight With ADHD(4) (5).    

ADHD in children is still a wide fertile field for 

researches. More studies are needed to highlight 

risk and protective factors associated with it, 

which helps to encircle this global disorder with 

its agonizing clinical, social and economic 

burdens. 

 

Aim of the study 

To raise awareness level in the fields of child 

health and reproductive health 

 

Objectives 

To assess possible risk and protective factors of 

ADHD in children in Damietta governorate 

 

Methods 

Technical Design 

Site of Study 

Damietta governorate, Egypt. 

 

 

Sample Size 

A representative sample of 200 participant, a case 

group containing 100 children with ADHD and a 

matched control group containing an equal 

number, age of all participants ranges between 3 

and 18 years , 70% of those participants were 

males and 30% females, patients were recruited 

from specialized institutions in Damietta, Egypt. 

Open Epi I program was used to calculate the 

suitable sample size, at confidence interval of 

95% and power of 80%. The ability to detect a 

difference of at least 15% in risk and protective 

factors between the case and control groups was 

wanted; so, the minimum  required number of 

participants in each group was 50 participants, 

Diagnosis of ADHD cases was based on  DSM 

V). 

 

Subjects included in the study 

Inclusion criteria 

Male or female community-dwellers. 

Age between 3 and 18 years. 

 

Exclusion criteria 

Mental disability  

Severe cognitive impairment 

 

Tools 

A pretested questionnaire about socio-

demographic, possible risk and protective factors 

of ADHD (Appendix2), to be filled by the parents 

of children included in the study in presence of 

researcher, with commitment of the highest 

levels of confidentiality, to evaluate association 

between these factors and ADHD in children.  

 

Operational design 

Type of study 

Comparative case-control study 

 

Method 

Recruitment and data collection 

The researcher attended specialized local 

organizations caring for ADHD children in 

Damietta, meetings with in charge administrators 

were arranged to explain research objectives, and 
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similar meetings with families of candidate 

children were arranged for the same purpose , an 

informed consent forms (appendex1) were 

offered to parents who accept the participation 

invitation to sign the  questionnaire to be filled 

(appendex2). 

Simultaneously, we follow more or less similar 

procedures for recruitment of the control group 

from age and sex matched children attending 

regular schools in Damietta and have no 

neurodevelopmental disorders.  

100 cases and 100 controls with age ranges 

between 3 and 18 years were assigned, diagnosis 

of cases was based on (DSM V), and the study 

was conducted in 6months (from June to 

December, 2022). The study objectives and 

design were explained thoroughly by a team 

member to parents of every candidate then 

offered an informed consent to be signed in case 

of acceptance before beginning of the study to 

insure complete satisfaction (Appendix 1). 

 

Statistical Analysis 

Descriptive statistics in the form of frequencies 

and percentages for qualitative variables, while 

the mean and standard deviation were used to 

present the numeric variables. Chi square test, 

Monte Carlo test and multiple logistic regression 

were used to study socio-demographic factors 

associated with ADHD. IBM SPSS 28 software 

for windows (IBM SPSS Inc., Chicago, IL, USA) 

for the statistical analysis. P-value is considered 

statistically significant when < 0.05. 

 

Administrative design 

A prior ethical approval from the relevant IRB 

was obtained(DFM-IRB 00012367-22-5-007), 

the committee’s date was 31 May 2022. All 

methods were performed in accordance with the 

relevant guidelines and regulations, the study 

objectives and design were explained thoroughly 

by researcher to parent(s)/legal guardian(s)  of 

every candidate then he/she sign an informed 

consent in case of acceptance before beginning of 

the study to insure complete satisfaction 

(Appendix 1). 

 

RESULTS 

 

TABLE 1: comparison of socio-demographic characteristics and history of the studied groups 

(n=200) 

 Total 

number 

=200 

Cases 

n=100(%) 

Control 

n=100(%) 

Test of 

significance 

Age of mothers at start of pregnancy(years) 

<20 

20-<30 

≥30 

 

 

10 

146 

44 

 

 

10(100) 

84(57.5) 

6(13.6) 

 

 

0 

62(42.5) 

38(86.4) 

 

 

ꭓ2MC=36.58 

p<0.001* 

Mean ± SD  23.07±3.14 28.64±4.02 t=10.92 

p<0.001* 

Age of fathers at start of pregnancy(years) 

20-<30 

≥30 

 

 

58 

142 

 

 

34(58.6) 

66(46.5) 

 

 

24(41.4) 

76(53.5) 

 

 

ꭓ2=2.43 

p=0.119 

Mean ± SD  33.16±5.69 33.32±5.69 t=0.199 

p=0.843 

Sex 

Male 

Female 

 

140 

60 

 

70(50.0) 

30(50.0) 

 

70(50.0) 

30(50.0) 

 

ꭓ2=0.0 

p=1.0 

Residence  

Urban 

Rural 

 

132 

68 

 

76(57.6) 

24(35.3) 

 

56(42.4) 

44(64.7) 

 

ꭓ2=8.91 

p=0.003* 
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Parental consanguinity 

yes 

no 

 

36 

164 

 

26(72.2) 

74(45.1) 

 

10(27.8) 

90(54.9) 

 

ꭓ2=8.68 

p=0.003* 

Maternal active or passive exposure to 

tobacco smoke during pregnancy  

yes 

no 

 

 

106 

94 

 

 

66(62.3) 

34(36.2) 

 

 

40(37.7) 

60(63.80 

 

 

ꭓ2=13.57 

p<0.001* 

Regular maternal psychoactive drugs 

intake during pregnancy 

yes 

no 

 

51 

149 

 

38(74.5) 

62(41.6) 

 

13925.5) 

87(58.4) 

 

ꭓ2=16.45 

p<0.001* 

Regular maternal iron intake during 

pregnancy   

yes 

no 

 

104 

96 

 

20(19.2) 

80(83.30 

 

84(80.8) 

16(16.7) 

 

ꭓ2=82.05 

p<0.001* 

Regular maternal folic acid intake during 

pregnancy 

yes 

no 

 

 

130 

70 

 

 

38(29.2) 

62(88.6) 

 

 

92(70.8) 

8(11.4) 

 

 

ꭓ2=64.09 

p<0.001* 

Regular maternal omega3 intake during 

pregnancy  

yes 

no 

 

 

124 

76 

 

 

38(30.6) 

62(81.6) 

 

 

86(69.4) 

14(18.4) 

 

 

ꭓ2=48.89 

p<0.001* 

Family exposure to furniture paints 

yes 

no 

 

118 

82 

 

86(72.9) 

14(17.1) 

 

32(27.1) 

68(82.9) 

 

ꭓ2=60.27 

p<0.001* 

Family regular intake of food additives 

yes 

no 

 

144 

56 

 

86(59.7) 

14(25.0) 

 

58(40.3) 

42(75.0) 

 

ꭓ2=19.44 

p<0.001* 

Maternal high intake of sugar during 

pregnancy   

yes 

no 

 

102 

98 

 

82(80.4) 

18(18.4) 

 

20(19.6) 

80(81.6) 

 

ꭓ2=76.91 

p<0.001* 

Preterm birth 

yes 

no 

 

34 

166 

 

24(70.6) 

76(45.8) 

 

10(29.4) 

90(54.2) 

 

ꭓ2=6.95 

p=0.008* 

LBW 

yes 

no 

 

48 

152 

 

36(75) 

64(42.1) 

 

12(25) 

88(57.9) 

 

ꭓ2=15.79 

p<0.001* 

Having a sibling with ADHD  

yes 

no 

 

36 

164 

 

32(88.9) 

68(41.5) 

 

4(11.1) 

96(58.5) 

 

ꭓ2=26.56 

p<0.001* 

Birth order 

First 

Second 

Third 

Fourth 

 

44 

68 

60 

28 

 

26(59.1) 

30(44.1) 

28(46.7) 

16(57.1) 

 

18(40.9) 

38(55.9) 

32(53.3) 

12(42.9) 

 

ꭓ2=3.234 

P=0.357 

Delivery type 

Vaginal delivery 

CS 

 

42 

158 

 

18(42.9) 

82(51.9) 

 

24(57.1) 

76(48.1) 

 

ꭓ2=1.09 

p=0.298 

ꭓ2 :Chi-square test       MC: Monte Carlo test      *:statistically significant  

 

According to table (1): Maternal age at start of 

pregnancy showed a statistically significant 

difference as mean age of mothers of control 

children (28.64±4.02) was higher than mean age 
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of mothers of ADHD cases (23.07±3.14), (t = 

10.92, p-value<0.001).Percentage of cases was 

100% among children of mothers who get 

pregnancy at an age< 20 years, and 57.5% of 

children of mothers who get pregnant at an age 

from 20 to less than 30 years and 13.6% of 

children of mothers who get pregnant at age of 30 

years and more, (ꭓ2MC = 36.58, P-value <0.001). 

Paternal age at start of pregnancy showed a 

statistically non-significant difference as mean 

age of fathers of cases was (33.16±5.69) and 

mean age of fathers of ADHD controls was 

(33.32±5.69), (t = -0.199, P-value=0.843). 

Percentage of cases was 58.6% among children 

of fathers whose age was 20 - <30years at start of 

pregnancy, and 46.5% of children of fathers 

whose age was 30 years and more at start of 

pregnancy, (χ2=2.43, P- value =0.119).  

There was a statistically significant difference in 

ADHD cases per residence as the percentage of 

ADHD cases was 57.6% among those living in 

urban areas, while the percentage was 35.3% 

among those living in rural areas, (χ2= 8.91, p-

value =0.003). 

We found also a statistically significant 

difference in parental consanguinity among 

ADHD cases and controls, the percentage of 

cases in consanguineous parents was 72.2% 

versus 45.1% in non-consanguineous parents, 

(χ2= 8.68, p-value =0.003). 

Maternal active or passive exposure to tobacco 

smoke during pregnancy showed also a 

significant difference between case and control 

groups, the percentage of cases among exposed 

mothers was 62.3% in cases and 36.2% in non-

exposed, (χ2= 13.57, p-value <0.001). 

As regards maternal intake of psychoactive 

drugs, the results shows a statistically significant 

difference between case and control groups, the 

percentage of cases was 74.5% in users group and 

41.6% in non-users group,, (χ2= 16.45, p-value 

<0.001). 

The study revealed also a statistically significant 

difference in maternal iron intake during 

pregnancy among ADHD cases and controls, the 

percentage of cases was 19.2% and 83.3% 

respectively in children of mothers who were 

taken and who were not  take iron regularly 

during pregnancy  , (χ2= 82.03, p-value 

p<0.001). 

Regarding maternal folic acid intake during 

pregnancy there was also a statistically 

significant difference  among cases and controls, 

the percentage of cases was 29.2% and 88.6% 

respectively in children of mothers who were 

taken and who were not  take  folic acid regularly 

during pregnancy, (χ2= 64.09, p-value<0.001). 

The results showed also a statistically significant 

difference in maternal omega 3 intake during 

pregnancy among ADHD cases and controls, the 

percentage of cases was 30.6% in regular omega 

3 consumer mothers group and 81.6% in non-

consumers group, (χ2 = 48.89, p-value<0.001). 

As regards family exposure to furniture painting, 

the results shows a statistically significant 

difference between case and control groups, the 

percentage of cases was 72.9% in kids of exposed 

families and 17.1% in non-exposed families, 

(χ2= 60.72, p-value<0.001). 

There was a statistically significant difference 

between case and control groups in intake of food 

additives, the percentages of cases were 59.7% 

among families who intake food additives and 

25% among families which do not have this 

nutritional habit, (χ2= 19.44, p-value <0.001). 

The difference between case group and control 

group in maternal high intake of sugar during 

pregnancy (more than 6 teaspoonful per day) was 

also statistically significant, the percentages of 

children with ADHD was 80.4% among mothers 

who highly intake sugar during pregnancy and 

18.4% among others, (χ2= 76.91, p-value 

<0.001). 

Also the difference between case group and 

control group as regards history of pre-term 

labour was statistically significant, the 

percentages of cases was 70.6% among pre-term 

babies and 45.8% among others, (χ2=6.95, p-

value =0.008). 

LBW showed a statistically significant difference 

between case and control groups, the percentage 

of ADHD cases was 75% of LBW babies and 

42.1% in others, (χ2= 15.79, p-value <0.001). 

Having a sibling(s) with ADHD had also a 

significant difference between case and control 
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groups, the percentage of cases was 88.9% in 

families who had a sibling with ADHD and 

412.1% in families who had not, (χ2= 25.56, p-

value <0.001). 

There was a statistically non-significant 

difference between case and control groups in 

birth order. The percentage of cases was 59.1% 

among first order kids, 44.1% among second 

order kids, 46.7% among third order and  57.1% 

among fourth order kids (χ2= 3.23, p-value 

=0.357). 

 And finally there was a statistically non-

significant difference in ADHD cases  and 

controls per mode of delivery, ADHD cases were 

51.9% of children delivered by CS and 42.9% of 

those who were delivered thorough SVD, and the 

rest by spontaneous vaginal delivery (χ2= 1.09, 

p-value =0.298). 

 

TABLE 2: Univariate and multivariate analysis for prediction of ADHD 

    r: reference group , β : regression coefficient    

 

Multiple logistic regression was done and 

showed some risk factors associated with 

ADHD: residence in urban areas, parental 

consanguinity, maternal active or passive 

Predictors Univariate analysis Multivariate analysis 

p  Crude 

Odds ratio 

(95% CI) 

β p  Adjusted odds ratio 

(95% CI) 

Residence  

Urban 

Rural (r ) 

0.003* 2.49(1.36-4.56) 1.86 <0.001* 6.40(2.62-16.66) 

Parental consanguinity 

 

0.004* 3.16(1.43-6.98) 1.21 0.01* 3.36(1.33-8.48) 

Age of mothers at start of 

pregnancy(years) 

<20  ( r ) 

20-<30 

≥30 

 

1 

0.999 

0.999 

 

 

undefined 

undefined 

   

Maternal active or passive exposure 

to tobacco smoke during pregnancy 

<0.001* 2.91(1.64-5.18) 1.83 <0.001* 6.23(2.60-14.91) 

Regular  maternal psychoactive 

drugs intake during pregnancy 

<0.001* 4.10(2.02-8.34) 1.54 <0.001* 4.68(1.98-11.05) 

Regular maternal iron intake during 

pregnancy 

<0.001* 0.048(0.023-0.098) -1.56 0.006* 0.209(0.069-0.635) 

Regular maternal folic acid intake 

during pregnancy 

<0.001* 0.053(0.023-0.122) -1.95 0.003* 0.142(0.039-0.512) 

Regular maternal omega3 intake 

during pregnancy 

<0.001* 0.10(0.05-0.20) -2.3 <0.001* 0.099(0.041-0.238) 

Family exposure to furniture paints <0.001* 13.05(6.46-26.39) 3.92 <0.001* 50.2(10.1-249) 

Family regular intake of food 

additives 

0.003* 4.45 (1.68-11.81) 0.722 0.011* 5.25 (1.45-18.97) 

Maternal high intake of sugar during 

pregnancy 

<0.001* 18.22(8.98-36.97) 4.23 <0.001* 68.77(14.91-317.2) 

Preterm birth 0.01* 2.84(1.28-6.32) 0.385 0.631 1.24(0.58-9.5) 

LBW <0.001* 4.13(1.99-8.55) 0.643 0.285 1.90(0.586-6.19) 

Having a sibling with ADHD <0.001* 11.29(3.82-33.42) 2.42 <0.001* 11.29(3.82-33.42) 

overall % predicted=86.0%  
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exposure to tobacco smoke during pregnancy, 

regular maternal psychoactive drugs intake 

during pregnancy, family exposure to furniture 

paints, family regular intake of food additives, 

maternal high intake of sugar during pregnancy, 

having a sibling with ADHD. 

The results showed also some protective factors 

which are: regular maternal iron intake during 

pregnancy, regular maternal folic acid intake 

during pregnancy, and regular maternal omega3 

intake during pregnancy. 

For residence, kids who live in urban areas are 

more likely to have ADHD as compared to kids 

who live in rural areas, (OR=6.40), p-

value=<0.001. 

Consanguineous parents tend to have a greater 

chance to get kids with ADHD (OR=3.36), p-

value=0.01, Maternal active or passive exposure 

to tobacco smoke during pregnancy (OR=6.23), 

p-value<0.001, regular maternal psychoactive 

drugs intake during pregnancy(OR=4.68), p-

value<0.001,family exposure to furniture 

paints(OR=50.2), p-value<0.001, family regular 

intake of food additives(OR=5.25), p-

value=0.011, maternal high intake of sugar 

during pregnancy(OR=68.77), p-value<0.001, 

having a sibling with ADHD(OR=11.29), p-

value<0.001, are also risk factors of ADHD. 

The results showed also some protective factors 

which are: regular maternal iron intake during 

pregnancy (OR=0.209), p-value=0.006, regular 

maternal folic acid intake during pregnancy 

(OR=0.142), p-value=0.003, and regular 

maternal omega3 intake during pregnancy 

(OR=0.099), p-value<0.001. 

 

DISCUSSION 

Our study found that residents in urban areas 

have more risk for having ADHD kids than those 

who residing in rural areas, this is in agreement 

with results of study of Zablotsky and colleagues. 

2017(6)  who discovered a significant increases 

in the prevalence of ADHD (8.5%-9.5%, P < .01) 

in children residing in urban areas than those 

residing in rural ones, but this is in disagreement 

with the results of the study of El Gendy, and 

colleagues 2016(7) that revealed that the students 

residing urban areas had less risk to have ADHD.  

The results of our study showed that that ADHD 

cases have been subjected to highly statistical 

significant parental rates of consanguinity, these 

results were consistent with those of Bishary and 

colleagues.(8) on risk factors for ADHD in a 

sample of Egyptian adolescents, and also anothe 

study on phenotypic subtypes in ADHD in an 

isolated Dutch population conducted by 

Croes and colleagues.(9), who found that 81% of 

those patients of the inattentive subtype were 

derived from consanguineous marriages. These 

results are consistent also with different studies 

that suggest that genes predispose individuals to 

ADHD as that of Rickel and Brown (10).  

Regression analysis of our study failed to detect 

an association between maternal age and the risk 

of having an ADHD baby, this association is 

controversial among different studies, for 

example, the large population-based study of 

Halmøy and colleagues. (11) which revealed that: 

first birth order and younger age of the mother at 

time of pregnancy are risk factors of having 

ADHD babies, also the study of Clements and 

colleagues. (12) reported that the younger the age 

of the mother at time of pregnancy the higher the 

chance of getting an ADHD baby (OR = 0.97). 

Chang and colleagues. (13) conducted a cohort 

study all over the whole Sweden (N = 1,495,543; 

30,674 having ADHD) to study the association 

between age of pregnant mothers and ADHD 

through analyses of sibling- and cousin-

comparison. In the whole population children of 

teenage mothers have a higher risk for ADHD 

(HR = 1.78). On the contrary, multivariable 

logistic regression analyses of results of the study 

of Park at al. (14) stated that advanced age of 

pregnant mothers is a risk factor for inattentive 

(OR = 1.6) and combined types (OR = 1.4) of 

ADH, and in contrast with the results of our study 

they revealed that younger age of father at 

pregnancy is a risk factor for (inattentive, 

OR = 0.7 and combined, OR = 0.8 subtypes of 

ADHD. Another study of EL-Gendy and 

colleagues, 2016(7) found that increased 

maternal age increases the risk of delivering  

children suffering from ADHD (27.55± 4.60 vs. 

26.50± 3.76; P=0.03).  

Our study found a statistically significant 

association between maternal active or passive 

exposure to tobacco smoke during pregnancy and 
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risk of ADHD, the study of Silva and colleagues 

(15) revealed that paternal(OR = 1.9)  and 

maternal(OR = 1.7) smoking during pregnancy is 

a risk factor of ADHD ,this may be due  to the 

effect of nicotine on serotonin and dopaminergic 

systems, development of CNS, and synthesis of 

DNA and RNA in brain of fetus (16,17) . Another 

study of Langley and colleagues. (18) attributed 

the link between ADHD and pregnant mothers 

smoking to genetic risk factors and found that 

both mothers (β = 0.25) and fathers (β = 0.21) 

smoking in  pregnancy increase the possibility of  

ADHD manifestations at age 7.6 years through a 

large prospective cohort research (N = 8234). 

These results are in agreement with results of 

another study of Zhu and colleagues. (19) who 

reported an association between parental 

smoking during pregnancy and ADHD, the risk 

is stronger in cases of maternal smoking and even 

exposed of pregnant mothers to nicotine. 

The cohort study of Skoglund and colleagues. 

(20) (N = 813,030; 19,891 ADHD cases) found 

that pregnant mothers smoking predicted ADHD 

status initially (HR ranged from 1.89 to 2.50 for 

moderate to high smoking, respectively). While 

other studies (21, 22) did confirm neither 

pregnant mother smoking nor alcohol intake as 

risk factors for ADHD in the children.  

Our results showed that there is a significant 

representation of regular psychoactive drugs 

intake by mothers during pregnancy in the 

ADHD cases group compared with their healthy 

counterparts, this is consistent with results of 

numerous other studies revealing a higher 

prevalence of psychoactive drugs intake in 

parents of children and adolescents with ADHD 

(8, 23, and 24). 

In contrast, four case–control studies including 

about 1500 of participants did not show a 

relationship between psychoactive drugs intake 

during pregnancy and ADHD (25) in these 

studies the number of mothers who reported 

using psychoactive substances during pregnancy 

was small. Langley and colleagues. (26) reported 

that alcohol intake (for example) by pregnant 

mothers has an association with increased ADHD 

manifestations but the study did not discuss this 

point thoroughly because it was not its key focus 

of interest. The study of Sundquist and 

colleagues. (27) reported higher prevalence of  

ADHD in kids of alcohol user parents compared 

to that in kids of non- user parents, the risk was 

even more in children of parents who were 

diagnosed with alcohol use disorder before start 

of pregnancy (incidence ratio is 2.70; 95% CI 

2.59–2.81) , the study attributed this mutation in 

germ cells which increases the ADHD risk.  

Our study found that regular iron intake by 

pregnant mothers is a Protective factor against 

ADHD, the study of Weigersma and colleagues. 

(28) explained about the potential relationship 

between anemia and neurodevelopmental issues, 

the brain needs a lot of energy and oxygen so 

normal blood iron levels ensures transport of 

enough oxygen to the brain and protect fetus 

against neurodevelopmental disorders. 

Our findings are in accordance with results of 

Jasveer and colleagues. (29) study, which 

revealed that early multivitamin supplementation 

intake by mothers during the first 4 to 8 weeks of 

pregnancy decreases the risk of ADHD in 

offspring.  The same study of (29) and in 

accordance with our results revealed that there is 

an essential role of regular micronutrients intake 

by pregnant mother on brain development of the 

fetus. Which decreases the risk of 

neurodevelopmental disorders in offspring, the 

study investigated the roles of  Folic acid, vitamin 

D, omega-3 fatty acids, and choline intake by 

pregnant mothers in normal development of fetal 

CNC. The positive impact of prenatal folic acid 

supplementation in reduction of the risk of 

neurodevelopmental disorders is now 

established. The same results was reached in the 

study of Li and Freedman (30) in the year 2020. 

Another research of (Kohlboeck and colleagues., 

2011) (31) has reported that there is negative 

correlation between cord blood DHA level and 

possibility of ADHD in offspring at age ten years. 

A study (32) conducted in 2021 showed the 

association between omega-3 polyunsaturated 

fatty acids deficiency and ADHD, the study 

attributed this association to involvement of 

numerous biological systems such as 

inflammation, malfunctioning of the 

hypothalamic-pituitary-adrenal axis and 

autonomic nervous system and imbalance of gut-

microbiota , so, the biomarkers from the formerly 
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mentioned biological systems are good predictors 

of response to omega-3 polyunsaturated fatty 

acids in children with ADHD. 

As regard exposure to furniture paintings which 

is a common industrial practice in Damietta, our 

study revealed that exposure of pregnant moms 

to such air pollutants is a risk factor for ADHA 

which is similar to results of another study (33) 

that reported that this risky health effect arises 

through VOCs resulting from the use of furniture 

coatings (33). Indoor air VOCs are among 

important causes of building-related symptoms 

(BRSs), pregnant mothers exposure to VOCs in 

indoor air has been proven to have harmful 

effects on fetal and children development (Chang 

and colleagues., 2017; Franck and colleagues., 

2014; Till and colleagues., 2001)(34,35,36). The 

study of Guxens and colleagues. (2012) 

(37) reported that prenatal exposure to air 

pollutants such as NO2 and benzene can 

unfavorably interfere with normal neuronal 

development in children. Some researches 

discussed the effect of  exposure of pregnant 

mothers to occupational VOCs on nervous 

system of their babies , as the study of(Nakaoka 

and colleagues. 2021)(38) which revealed a 

strong association between pregnant mothers 

occupational exposure to formalin/formaldehyde 

and CNS development in  twelve months old 

children, the study reported a 

neurodevelopmental delays related to problem-

solving and personal-social skills in the 

aforementioned age group which increases with 

pregnant mothers  occupational exposure to 

formalin/formaldehyde, according to the JECS 

survey. Also the study of (choi and colleagues 

2021)(39) which discovered that exposure of 

pregnant moms to organophosphate esters 

present in furniture coatings as DPHP and 

BDCIPP intensifies the risk of ADHD in 

offspring. 

Our study accused family food additives intake 

(as artificial flavors, colors and preservatives 

such as preservative sodium benzoate, present in 

carbonated drinks, dairy products, fruit juices, 

jams) to be a risk factor of ADHD, this is in 

accordance with results of a randomized placebo 

controlled trial conducted on 297 children with 

age from 3-9 years and showed increase in 

hyperactive behavior in children after they ate a 

mixture of food coloring materials and a 

preservative (sodium benzoate)(40) , the  

children participating in this trial were from the 

general population and did not have ADHD, the 

study reported negative behavioral impacts of the 

mixture as measured by a global hyperactivity 

aggregate score, the daily dose approximated that 

found in two 56 g bags of sweets.  

Our study revealed a relationship between high 

maternal sugar intake during pregnancy (more 

than 6 teaspoons per day)  and increased  ADHD 

risk in children, this is similar to the results of 

(Cecil and colleagues. 2016)(41) study which 

found that intake of foods with high-sugar and fat   

has a strong association not only with high risk 

for non-communicable diseases  as obesity and  

diabetes, but also for neurodevelopmental 

disorders, as  ADHD  via epigenetic 

modifications of the insulin-like growth factor 

gene. 

Our multiple logistic regression did not found 

history of preterm delivery and LBW as risk 

factors associated with ADHD, our result is in 

accordance with those of a study conducted in the 

USA and failed to find an association between 

gestational age and ADHD (42). Another case–

control study (43) did not show a difference 

between children with ADHD (N = 2243) and 

controls (N = 5631) regarding premature birth. 

Other studies reported that prematurity is a risk 

factor for ADHD, because premature delivery 

does not allow the required time for normal 

neural development , increased incidence of 

obstetric complications that may result in neural 

insult (44) and genetic factors that may be 

common risk for both premature birth  and 

ADHD.  Some studies (45, 46, 13, and 47) in 

addition to a meta-analysis (25) reported that 

lower BW is associated with higher risk of 

ADHD. In contrast with these findings, another 

study (12) found that there is no relationship 

between LBW and ADHD. Some population 

based studies (11, 15 and 48)   reported that LBW 

is a significant risk for ADHD. Some previous 

studies of Soheilipour and colleagues.(49), 

Wüstner and colleagues.(50) ,Anderson and 

colleagues.(51) , Franz and colleagues.(52) 

,Heinonen and colleagues.(53)and El Marroun 

and colleagues.(54) included PTM labour and 

LBW as risk factors for ADHD. 

https://www.sciencedirect.com/science/article/pii/S0048969721037153#bb0055
https://www.sciencedirect.com/science/article/pii/S0048969721037153#bb0055
https://www.sciencedirect.com/science/article/pii/S0048969721037153#bb0090
https://www.sciencedirect.com/science/article/pii/S0048969721037153#bb0090
https://www.sciencedirect.com/science/article/pii/S0048969721037153#bb0230
https://www.sciencedirect.com/science/article/pii/S0048969721037153#bb0105
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/air-pollutant
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/air-pollutant
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The results of our study shows no statistically 

significant differences in birth order of ADHD 

cases,  this is in agreement with the study of 

Berger and colleagues (55), while some other 

studies found different results, as that of Bishary 

and colleagues.(10), Sami and colleagues.(56), 

who reported that 66.7% of children with ADHD 

in the Egyptian population  had the first birth 

order, and that of Barakat (57), who found thae 

same result in 42% of children with ADHD and 

Pressman and colleagues. (58) Who explained 

this result by that the family reaction to the first 

kid is more prominent and results in impairment 

this is due to the relative deficiency of parenting 

and child rearing experiences.  

Our study revealed that siblings of an ADHD 

child have a higher possibility to have this 

disorder in comparison to controls, this is similar 

to results of another study (59) conducted in 2019 

(OR =11.4 - 13.5), and ADHD prevalence = 26 -

45.2% among these siblings. 

The difference between cases and controls 

regarding delivery type was statistically non-

significant, which is consistent with results of 

another case control study (12) that found no 

association between mode of delivery and 

ADHD and also recent reports (60, 61) of similar 

results, but in contrast to Talge and colleagues 

that reported that term children - delivered by CS 

delivery preceded by induced labour – have more 

symptoms of ADHD (62).  

 

CONCLUSIONS 

ADHD is widespread neurodevelopmental 

disorder in children. Our study suggested some 

factors to be risk factors associated with ADHD: 

residence in urban areas, parental consanguinity, 

maternal active or passive exposure to tobacco 

smoke during pregnancy, regular maternal 

psychoactive drugs intake during pregnancy, 

family exposure to furniture paints, family 

regular intake of food additives, maternal high 

intake of sugar during pregnancy, having a 

sibling with ADHD. The results showed also 

some protective factors which are: regular 

maternal iron intake during pregnancy, regular 

maternal folic acid intake during pregnancy, and 

regular maternal omega3 intake during 

pregnancy. 
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