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Abstract

Background: Attention-deficit/hyperactivity disorder (ADHD) is a prevalent neurodevelopmental disorder of unknown etiology.
In addition to genetic susceptibility, various exogenic risk factors have been linked to ADHD. Objective: The current study was
conducted to identify and assess factors associated with an increased risk of ADHD in children. Methods: A case-control study
included 185 ADHD children aged 6-15 years with age- and sex-matched controls recruited from the outpatient clinics of the same
tertiary hospital, Baghdad, Iraq. Data were collected using a caregiver-administered structured questionnaire covering
sociodemographic and clinical characteristics, perinatal factors, environmental exposure, and lifestyle factors. Variables showing
significant univariate associations with ADHD were included in multivariate binary logistic regression to determine independent
adjusted odds ratios. Results: The children included in the study had a mean age of 9 years, and males predominated. Four
sociodemographic factors significantly relate to ADHD: first-born children, small household size, employed mothers, and young
paternal age. Among perinatal factors, cesarean delivery, lower paternal age, maternal vaginal infections, and antibiotic use during
pregnancy were significant in univariate analysis. However, multivariate analysis revealed four independent risk factors for
ADHD, including antibiotic use during pregnancy, maternal employment, younger paternal age at time of delivery, and early
exposure to screens. Conclusions: ADHD is influenced by a combination of sociodemographic and early life factors. Maternal
employment, antibiotics use during pregnancy, younger paternal age, and early screen exposure were identified as independent
risk factors for ADHD in children.
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INTRODUCTION children is limited because relatively few

epidemiological studies have been conducted
Attention deficit-hyperactivity disorder (ADHD) is a compared to global literature. Prevalence reported in
prevalent disorder affecting early brain development, Iraq was in the range of 5.9%-10%, which makes the
characterized by persistent inattention, along with condition a notably underrecognized public health
heightened impulsivity and hyperactivity [1]. Recent concern [6,7]. A combination of biological and
epidemiological studies indicate that ADHD remains exogenous determinants appears to increase ADHD,
a global health concern, with an estimated prevalence according to Iraqi studies. The prenatal factors include
of 11% in the pediatric population [2,3]. It is low birth weight, while family-related factors include
associated with significant academic, social, and large family size, low parental educational level, and
behavioral impairments, as well as a high burden of adverse psychosocial environment [8,9]. Despite
psychiatric comorbidities [4]. Despite extensive extensive international research on ADHD, evidence
research, the exact etiology is still unclear, and it’s from Iraq remains limited, particularly regarding its
believed to result from a complex interaction between associated risk factors. Most previous Iraqi studies
genetic susceptibility and environmental exposure [5]. have focused on estimating prevalence rather than
Available evidence about ADHD among Iraqi identifying modifiable prenatal, perinatal, and
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environmental determinants [8]. This represents a
clear gap in understanding the local etiological profile
of ADHD. Therefore, the present study was conducted
to investigate potential risk factors associated with
ADHD among Iraqi children, with the aim of
providing evidence that may inform prevention
strategies and early intervention programs.

METHODS
Study design and setting

This analytical case-control study was conducted to
identify risk factors for ADHD in Iraqi children. The
study was carried out at a psychiatric and general
outpatient clinic in Central Child Teaching Hospital
over a 10-month period from the 1st of April 2025 to
the 31st of March 2026.

Sample selection

The study included children aged 6 to 15 years. Cases
were defined as children diagnosed with ADHD based
on the Diagnostic and Statistical Manual of Mental
Disorders, Fifth Edition (DSM-5) criteria [10] by a
board-certified psychiatrist. Controls were children
who were assessed by the same psychiatrist and
confirmed not to meet the diagnostic criteria for
ADHD. They were frequency matched to cases by age
and sex and were recruited from the pediatric
outpatient clinic of the same hospital for non-
psychiatric complaints.

Exclusion criteria

Included are adopted children, children with
neurological disorders (autism spectrum, cerebral
palsy, and epilepsy), intellectual disability, significant
visual and hearing impairment, and children on
medications that affect cognitive function.

Sample size estimation

The number of participants in each group was
estimated by the equation below [11]:

n= (Z 0/2+Z BYx[(P1(1-P1)+P0(1-P0)]/(P1-POY

With Po indicating the prevalence of exposure in the
control, P: prevalence of exposure in cases that were
derived from previous studies, Z o/2 taken as 1.96 for
95% confidence, and Z B for 80% power = 0.84. The
results showed that 177 participants are adequate
samples in each group. However, to account for
potential nonresponse and incomplete data, we did
recruit 185 children for each of the cases and control
groups with a total sample size of 370 children.

Data collection

A structured caregiver-administrated questionnaire
was used to identify potential factors associated with
ADHD. The questionnaire included the following: the
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sociodemographic and family characteristics (age,
sex, number of siblings, household size defined by the
total number of individuals living in the same
residence as the child, birth order, parents’ educational
level and occupation, socioeconomic status, and
parent relationship). Families were categorized as
having poor, medium, and favorable socioeconomic
status according to monthly household income, and
this classification was adapted from indicators used in
the Iraqi household socio-economic survey conducted
by the Iraqi Ministry of Planning [12]. The perinatal
and maternal factors included in the study are the type
of delivery, gestational age in months, birth weight,
admission to the neonatal intensive care unit, and any
maternal diseases that occurred during pregnancy.
Environmental exposure: residence (rural/urban),
living in an old house (built before 1990), exposure to
smoke, pesticides, paints, batteries, construction,
electricity generators, and laboratory materials
(possible animal allergens). Lifestyle factors in the
first 6 years of life: consumption of sugary drinks and
fast food, sleep patterns, and age of first screen
exposure.

Ethical considerations

All parents of participants gave signed informed
consent before inclusion in the study. The study was
approved by the Ethics Committee of the College of
Medicine, Mustansiriyah University, in April 2025
(IRB approval number: 8/2025).

Statistical analysis

Data analysis was conducted using the Statistical
Package for the Social Sciences (SPSS) software,
version 27.0 (IBM Corp., Armonk, NY, USA).
Normality was tested by the Shapiro-Wilk test. Scale
data were summarized as means with standard
deviations, whereas nominal and ordinal variables
were described using frequencies and percentages.
The association between potential risk factors and
ADHD was examined using a chi-square test for
nominal and ordinal variables, while an independent
t-test was used for scale variables. Multivariable
logistic regression analysis was applied to identify
independent risk factors, with results reported as
estimated odds ratios (ORs) along with 95%
confidence intervals (CIs). Statistical significance
differences were set at a p-value < 0.05.

RESULTS

A total of 370 children were included in the study,
comprising 185 children with ADHD and 185 age-
and sex-matched controls. The average age was 9
years, with male predominance (89.2%). ADHD cases
showed a significantly higher association with being
first-born and living in smaller households (<4
members) compared to controls (p= 0.004 and 0.041,
respectively). Maternal occupation was  also
significantly different between the two groups (p=
0.047), with a higher proportion of employed mothers
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among ADHD cases. No significant differences were

found regarding number

of siblings,

parental
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education, socioeconomic status, parent relationship,
or family history of ADHD (Table 1).

Table 1: Sociodemographic and family characteristics of ADHD cases and controls (n=185 in each group)

Children

Children

Variables with ADHD without ADHD p-value*
Age (year) 9.10+£3.35 9.0£3.09 (matched) 1+
Sex
Male 165(89.2) 165(89.2)
Female 20(10.8) 20(10.8) (matched) 1
Birth order
First born child 85(45.9) 30(16.2) 0.004
Others 100(54.1) 155(83.8) ’
Number of siblings
0 (only child) 15(8.1) 5(2.7)
1-2 95(51.4) 80(43.2) 0.119
>3 75(40.5) 100(54.1)
Household size
<4 40(21.6) 19(10.3) 0.041
>4 145(78.4) 166(89.7) ’
Mother occupation
Housewife 155(83.8) 180(97.3) 0.047
Employed 30 (16.2) 5(2.7) ’
Father occupation
Free worker 130(70.3) 90(48.6) 0058
Employed 55(29.7) 95(51.5) ’
Mother’s education
No formal education 25(13.5) 25(13.5)
Primary school 100(54.1) 130(70.3) 0.217
>Secondary school 60(32.4) 30(16.2)
Fathers’ education
No formal education 25(13.5) 10(5.4)
Primary school 85(45.9) 120(64.9) 0.368
>Secondary school 75(40.5) 70(37.8)
Socioeconomic status
Poor 45(24.3) 20(10.8)
Medium 125(67.6) 160(86.5) 0.151
Good 15(8.1) 5(2.7)
Parent relation
Good 165(89.2) 165(89.2) 1.00
Not good/divorced 20(10.8) 20(10.8) ’
Family history of ADHD
Positive 30(16.2) 25(13.5) 0.169
Negative 155(83.8) 160(86.5) )

Values are presented as frequency, percentage, and mean+SD. * Chi-square test; 11: cases and controlled were matched for age and sex.

No statistically significant differences were observed
between the two groups regarding place of residence,
exposure to pesticides, living in old houses, exposure
to paints, exposure to battery factories, exposure to
smoke, or possible animal allergen exposure from

pets. A higher proportion of ADHD cases reported
exposure to electricity generators (35.1% vs. 13.5%)
and construction factories (18.9% vs. 2.7%) compared
to controls (p= 0.056 for both variables). Overall, none
of the environmental risk factors studied showed a
significant association with ADHD (Table 2).

Table 2: Environmental risk factors associated with ADHD among cases and controls (n=185 in each group)

Children

Children

Variables with ADHD without ADHD p-value
Residence
Urban 140(75.7) 160(86.5) 0374
Rural 45(24.3) 25(13.5) ’
Exposure to pesticides
Yes 165(89.2) 160(86.5) 0722
No 20(10.8) 25(13.5 ’
Residence in an old house
Yes 80(43.2) 75(40.5) 0814
No 105(56.8) 110(59.5) ’
Exposure to paints
Yes 0(0.0) 5(2.7) 1.00
No 185(100.0) 180(97.3) ’
Exposure to electricity generators
Yes 65(35.1) 25(13.5) 0056
No 120(64.9) 160(86.5) ’
Exposure to construction activities
Yes 35(18.9) 5(2.7)
No 150(81.1) 180(97.3) 0.056
Exposure to battery factories
Yes 5(2.7) 10(5.4) 0556
No 180(97.3) 175(94.6) ’

Exposure to cigarette smoke

51



Al-Baldawi et al

Risk factors of ADHD in Iraqt children

Yes 55(29.7)
No 130(70.3)
Having pets at home

Yes 35(18.9)
No 150(81.1)

70(37.8)
115(62.2) 0.461
40(21.6)
145(78.4) 0.772

Values are presented as frequency and percentage.

Among the perinatal risk factors studied, four
variables showed statistically significant differences
between cases and controls. Delivery by caesarean
section was significantly more frequent among
ADHD cases (p= 0.032). In addition, paternal age at
time of child delivery was lower in cases compared to
controls (p= 0.046). A highly significant association

Table 3: Perinatal factors associated with ADHD (n=185 in each group)

was observed between ADHD cases and maternal
vaginal infections during pregnancy (p< 0.001) and
maternal antibiotic use (p= 0.006). None of the others
studied perinatal risk factors, including maternal age,
birth weight, delivery timing, maternal smoking,
hypertension, diabetes, and anemia, showed statistical
differences between the cases and controls (Table 3).

Variables Children Children value
with ADHD without ADHD prva

Maternal age at delivery 32.54+5.64 34.2246.64 0.246*
Paternal age at delivery 37.49+8.53 41.03+6.28 0.046*
Mode of delivery
Vaginal 50(27) 95(51.4)
Cesarean 135(73) 90(48.6) 0.032%
Birth weight, gram 2.87+0.45 2.96+0.8 0.552*
Delivery timing
Preterm 15(8.1) 20(10.8)
Term 150(81.1) 165(89.2) 0.117%
Post term 20(10.8) 0(0.0)
NICU admission
Yes 65(35.1) 30(16.2)
No 120(64.9) 155(83.8) 0.062¢
Mother smoking during pregnancy
Yes 5(2.7) 0(0.0)
No 180(97.3 185(100) 0.368%
Maternal hypertension
Yes 25(13.5) 40(21.6)
No 160(86.5) 145(78.4) 0.477%
Maternal diabetes
Yes 30(16.2) 10(5.4)
No 155(83.8) 175(94.6) 0.261%
Maternal vaginal infections
Yes 70(37.8) 3(1.6)
No 115(62.2) 182(98.4) <0.001%
Maternal anemia
Yes 55(29.7) 30(16.2)
No 130(70.3) 155(83.8) 0.167%
Maternal antibiotics use
Yes 50(27) 5(2.7)
No 135(73) 180(97.3) 0.006F

Values are presented as frequency, percentage, and mean+SD. * Unpaired t-test at p<0.05; Chi square test at p<0.05.

Regarding factors related to children’s lifestyle, both
early exposure to screening before the age of 2 years
and daily consumption of sugary drinks were
significantly associated with ADHD (p= 0.036 and

<0.001, respectively). Neither daily fast-food
consumption nor sleeping patterns showed a
statistically significant association with ADHD (Table
4).

Table 4: Lifestyle factors during the first six years of life and risk of ADHD (n=185 in each group)

Children

Children

Variables with ADHD without ADHD p-value*
Daily Fast-food intake
Yes 50(27) 45(24.3) 0.790
No 135(73) 140(75.7) ’
Daily sugar drink intake
Yes 110(59.5) 65(35.1) 0.036
No 75(40.5) 120(64.9) ’
Age at first Screen exposure
<2 years 115(62.2) 20(10.8)
2-5 45(24.3) 75(40.5) <0.001
> 6 years 25(13.5) 90(48.6)
Early sleeping and awake
Yes 70(37.8) 90(48.6) 0348
No 115(62.2) 95(51.4) )

Values are presented as frequency and percentage. * Chi square test at p<0.05.
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A multivariate logistic regression test was conducted
to identify independent risk factors for ADHD. The
analysis revealed that age of screen exposure,
maternal occupation, paternal age, and maternal
antibiotic use during pregnancy were significant
independent factors. Early exposure to screens before
the age of 2 showed significantly increased odds of
ADHD (OR= 2.23, p< 0.012). Children of employed
mothers had significantly higher odds of ADHD
compared to those of housewives (OR= 15.153, p=
0.032). Mothers who reported antibiotic use during

Table 5: Logistic regression analysis for risk factors of ADHD in children

Variables
First-born child -0.429
Maternal vaginal infections 1.359
Antibiotic use during pregnancy 2.952
Cesarean delivery 0911
Small family size (<4) -1.018
Employed mother 2.718
Paternal age -0.098
Early screen exposure 1.465
Daily sugar drink intake 0.686

OR: odd ratio.

DISCUSSION

This case control study evaluated the association of
perinatal, sociodemographic, and environmental
factors with ADHD among Iraqi children. Study
findings support the multifactorial nature of ADHD
and suggest that maternal antibiotic use during
pregnancy, younger paternal age, maternal
employment, and early screen exposure may
contribute to an increased risk of ADHD. These
findings point out the possible influence of both
prenatal and early-life environmental factors in the
development of ADHD. Various perinatal factors
have been linked in previous studies to ADHD,
including maternal age, birth weight, delivery timing,
mode of delivery, maternal smoking during
pregnancy, and maternal health conditions, including
diabetes, hypertension, and anemia [13]. In contrast,
only four perinatal factors, including young paternal
age, cesarean delivery, maternal vaginal infections,
and antibiotic use, carried significant associations
with ADHD in the current study. These findings could
be attributed to different population characteristics
and a small sample of a study. After multivariate
analysis, young paternal age (OR: 0.907; 95% CI:
0.830-0.990, p= 0.035) and maternal antibiotic use
(OR: 19.153; 95% CI: 1.16-316.34, p= 0.039) were
independent risk factors for ADHD. The antibiotics
used during pregnancy have been linked to alterations
in the maternal microbiome, potentially influencing
the gut-brain axis and neurodevelopment in the
developing fetus [14,15]. Zhu et al. attribute the
potential increased odds of ADHD in offspring
delivered to mothers with recurrent vaginal infections
to potential confounding, as pooled data from siblings
of other pregnancies reveal no significant association
between maternal vaginal infections and ADHD risks
[16]. Therefore, we should interpret these findings
with caution and conduct further studies to disentangle
the independent effects of maternal antibiotic use
during pregnancy. The association of paternal age
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pregnancy had higher odds of having children with
ADHD (OR= 19.153, p= 0.039). In contrast, younger
paternal age at the time of delivery was associated
with increased odds of ADHD; for every one-year
increase in paternal age, the odds decrease by
approximately 9.3% (OR= 0.907, p= 0.035). Other
variables, including birth order, mode of delivery,
daily consumption of sugar drinks, and maternal
vaginal infection during pregnancy, were not
significantly associated with ADHD after adjustment
(Table 5).

OR 95% CI for OR p-value
0.651 0.143-2.966 0.579
3.892 0.561-27.029 0.169
19.153 1.160-316.339 0.039
2.488 0.732-8.460 0.144
0.471 0.056-1.610 0.129
15.153 1.256-182.807 0.032
0.907 0.830-0.990 0.035
2.231 1.111-4.481 0.012
1.985 0.669-5.890 0.217

with the risk of ADHD is inconsistent, as some
previous studies reported an association between
advanced paternal age and neurodevelopmental
disorders in offspring due to increased genetic
mutations [17]. However, recent studies and meta-
analyses showed an association of young paternal age
and risk of ADHD [18]. The association of young
parental age and increased risk of ADHD can be
attributed to a disturbed family environment and
increased exposure to harmful substances like smoke
and drugs, as well as disturbed parenting skills that are
encountered in young parents [19]. Although the
severity of ADHD symptoms was not assessed in the
present study, the literature indicated increased
severity in children with ADHD born to young
parents, which highlights the potential role of paternal
age in ADHD. Household size in the current study was
categorized into two groups: small (4 members) and
medium/large (>4 members) based on previous
maternal-child health studies [20]. Family size was
significantly associated with ADHD in univariate
analysis, but after adjusting for confounders in the
multivariate model, small household size was not a
statistically significant predictor (OR= 0.471, p=
0.129). Previous studies linked chaotic home
environments with increased odds for ADHD
symptoms in children. One possible explanation is
that children who thrive in small family sizes may
experience different parental attention and social
interaction compared to those in larger households,
where sibling interaction may contribute to the
development of social and self-regulatory skills [21].
An increasing number of studies suggest that the
presence of siblings is a protective factor by
enhancing socialization and adaptive behaviors [22].
Differences in cultural context, socioeconomic
conditions, and family dynamics may explain the
discrepancies across studies. Given that the
association in the current study did not reach statistical
significance, the results should be interpreted with
caution. The lack of significance may be related to
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limited sample size or residual confounding factors
not accounted for in the analysis. Nevertheless, the
results suggest continued research to better
characterize the multifaceted link between family size
and ADHD, particularly within different sociocultural
settings. Among the key observations notable in this
study is the significant association between maternal
employment and increased odds of ADHD in children
(OR=15.15, 95% CI: 1.256-182.807, p= 0.032). This
contrasts with existing literature, which does not
indicate a direct causal relationship between maternal
employment and ADHD. Previous studies suggest
maternal employment influences child behaviors
indirectly through mediating factors such as maternal
stress and altering maternal-child interaction. The
association may stem from occupational stress,
limited childcare support, or work-life imbalance,
rather than employment status itself [23]. Many
environmental risk factors have been investigated as
potential predictors for AHDH. Childhood lead
exposure through living in old houses has been
correlated with increased symptoms of ADHD [24,
25]. Living in rural areas, especially those in farming
communities, increases the odds of childhood
exposure to pesticides, including organophosphorus,
that in turn proves to adversely affect the central
nervous system function and increase neurobehavioral
impairments [26]. Large epidemiological studies have
linked second-hand smoke exposure to increased
ADHD risks. Even after controlling prenatal risks and
other demographic characteristics, smoke exposure at
home carried 1.5 increased odds for ADHD in
children [27]. Data in the current study did not show
any correlation between ADHD and environmental
factors, including rural residence, living in old houses,
domestic smoke exposure, and exposure to chemicals,
including paints. These results should not be
interpreted as definitive evidence that environmental
factors play no role in ADHD, as they may reflect
methodological limitations, including confounding,
insufficient statistical power, and failure to account
for gene-environmental interactions. Although
exposure to electrical generators and construction-
related environments did not reach statistical
significance in the current study (p=0.056), both
variables demonstrated a trend to association with
ADHD. These findings may be clinically relevant in
the Iraqi urban context, where widespread use of
electricity generators and ongoing construction
activities may increase children’s exposure to
environmental pollutants, including particulate
matter, heavy metals, hydrocarbons, and chronic noise
exposure. Previous studies have suggested that
environmental pollution and neurotoxin exposure may
adversely affect neurodevelopmental outcomes in
children [28]. Therefore, we should not dismiss these
findings, and a larger prospective study should
investigate them further. Media screen exposure at an
early age was significantly associated with ADHD in
the present study, which agrees with a recent meta-
analysis that proves a direct link between early and
increasing screen time exposure and ADHD
symptoms in children [29]. However, a bidirectional
relationship was suggested between screen exposure
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and ADHD, as children with underlying
neurodevelopmental disorders may be more inclined
towards increased screening rather than screen
exposure being a primary event for the disorder
[30,31].

Study Limitations

This study had several strengths, including the
matched case-control design and assessment of
various risk factors. However, some limitations need
to be declared. First recall bias may affect the accuracy
of reported exposures, particularly for perinatal and
environmental factors. In addition, the relatively small
sample size may have limited the ability to detect
significant associations for some variables. The wide
confidence intervals observed in some risk factors,
particularly maternal antibiotic use and maternal
employment, suggest limited precision of the
estimated effect sizes, which may be attributed to a
small number of participants within some exposure
categories. This phenomenon is shown clearly in the
wide confidence intervals for maternal employment
and antibiotic use during pregnancy, which reflect
limited precision in the estimated effect sizes.
However, the association remains statistically
significant, suggesting a real effect that warrants
further investigation. Finally, the study did not include
a detailed subclassification of ADHD presentation,
which limited subtype-specific analysis. A future
large-scale study derived from multi-center settings
could substantially enhance our knowledge of risk
factors associated with ADHD in Iraq.

Conclusion

This study indicates that specific perinatal, familial,
and lifestyle-related factors, notably antibiotic use
during pregnancy, maternal employment, younger
paternal age at delivery, and early screen exposure,
may function as independent risk factors for ADHD in
children. Further prospective studies are required to
confirm this association and explore underlying
mechanisms.
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