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Attention deficit hyperactivity disorder 
(ADHD) is one of the most common neu-
robehavioral disorders in children and ado-

lescents. Characterized by a pattern of extreme perva-
sive, persistent, and debilitating inattention, overactiv-
ity, and impulsivity (American Psychiatric Association, 
Diagnostic Statistical Manual of Mental Disorders, 4th 
edition [DSM-IV]),1 ADHD is described as having a 
substantial lifelong impact on social, emotional, voca-
tional, and academic performance as well as the health 
system in general.2 This disorder represents a growing 
public health concern because of its long-term adverse 
effects, long-term treatment with behavior-modifying 
drugs, and the significant financial impact on family 
schools and community.

Studies on the etiology of ADHD have included 
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BACKGROUND AND OBJECTIVES: Attention deficit hyperactivity disorder (ADHD) is the most commonly seen 
developmental disorder, with significant impacts on the child's social, psychological, and scholastic function-
ing. The aim of this study was to determine the prevalence and sociodemographic correlates of ADHD in female 
primary schoolchildren. 
DESIGN AND SETTING: A cross-sectional study conducted in Al-Khobar Town, Eastern Saudi Arabia. 
METHODS: A random sample of six primary schools for girls was chosen, from which samples of 1009 students 
were selected by systematic random sampling, with ages ranging between 6 and 15 years (mean and standard 
deviation, 9.2 [1.9]). All subjects were screened for different types of ADHD using the Attention Deficit Disorders 
Evaluation Scale. 
RESULTS: The overall prevalence of ADHD was 3.5%. The prevalence of children with ADHD/inattentive type 
was 2.1% and the prevalence of children with ADHD/hyperactive-impulsive type was 5.6%. This rate decreased 
significantly with increase in age. The prevalence was higher in government school students, among Saudi citi-
zens, later born siblings, higher number of siblings, and lower parental education. 
CONCLUSIONS: It was concluded that the prevalence of ADHD in female primary schoolchildren is compa-
rable with what has been reported in other studies. Some demographic factors should be taken into consideration 
when interpreting this result. Implications and recommendations to the concerned authorities are outlined to 
improve the health and educational care services to help these children.

neurobehavioral, biological/gestational, and genetic 
origins. Evidence for the role of noradrenalin in the eti-
ology of ADHD comes from animal studies that have 
shown that decreased levels of noradrenalin within the 
brain results in hyperactivity and impulsivity.3 Genetic 
studies on the segregation analysis of the twins and 
adoption studies suggest that there is a heritable com-
ponent in some children and adults and that the famil-
ial nature of ADHD has consistently been supported.4-7 
Recent neuropsychological studies have also found defi-
cits in executive functions, suggesting the involvement 
of the prefrontal lobe in the etiology of ADHD.8-10

ADHD is also associated with considerable impacts 
on social and academic success, as well as self-esteem, 
and is often associated with learning disabilities and 
comorbid behavioral disorders, which further impede 
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the successful development of these persons.11 Issues 
of comorbidity, socioeconomic and educational costs, 
and impact of ADHD have been examined in many 
studies.11-13 Likewise, research has been carried out in 
relation to issues of management and assessments of 
ADHD.2,14,15

Although one of the most prevalent neurodevel-
opmental disorders, the prevalence of ADHD has re-
ceived relatively less attention in international studies. 
However, the accumulating data vary between studies 
depending on methodological and other factors, such as 
the representing sample, the assessment, and the diag-
nostic tools and criteria.16 This variability in reported 
data is represented in studies carried out in America 
and in European, Asian, and Arab countries. However, 
the prevalence rate reported in children ranges from 3% 
to 5%, and 4% to 7%1,17 with a ratio of male to female 
of 3:1. Some studies reported a prevalence rate of up to 
15%,18 and reports on the persistence of ADHD into 
adulthood are estimated to be 30% to 50% of the child-
hood cases.19 

Some of these studies represent surveys of large 
representative samples. Examples of the large surveys 
in this area are the US National Health Interview 
Survey,20 which included 10 367 children aged 4 to 17 
years with a response rate of 79.4%, and a lifetime prev-
alence of ADHD was reported by parents to be 7.8%. 
The second example is the survey of Mental Health of 
Children and Young People in Great Britain (British 
Survey),21 which included 10 438 children aged 4 to 16 
years, with a response rate of 76%, and an overall preva-
lence rate for ADHD of 2.2%, with a strong gender ef-
fect (boys 3.6% vs girls 0.9%). The third large survey 
is represented by the German health and examination 
survey conducted by Huss et al.22 This survey covered 
a total of 17 461 children and adolescents (7569 boys 
and 7267 girls); with an overall lifetime prevalence of 
ADHD diagnosis being 4.8%.

Szatmari23 reviewed the findings of six large epi-
demiologic studies of ADHD and reported that the 
prevalence ranged from a low of 2% to a high of 6.3% 
with most falling within the range of 4.2% to 6.3%. In 
another systematic review Polanczyk et al reported that 
the worldwide pooled prevalence rate for ADHD was 
5.29%.24 In their review they indicated that methodo-
logic differences (including diagnostic criteria, source 
of information, and the requirement of impairment for 
diagnosis) explained more variance than the geographic 
origin of the study. A similar review, with similar con-
clusion, of worldwide prevalence studies has also been 
provided by Faraone et al.16 In a recent review of study 
on the prevalence of ADHD worldwide, Skounti et al 

noted that the prevalence of ADHD has been reported 
from 2.2% to 17.8%.25 These variations in the reported 
prevalence have been attributed to methodologic differ-
ences among the epidemiologic studies, such as using 
different assessment tools and diagnostic criteria, and 
variations in the representative samples.22,25,26

Prevalence studies on ADHD among Arab commu-
nities, especially the Gulf countries, are said to be scarce 
and have limited information.27 Examples of studies 
that have been carried out in the Arab Gulf communi-
ties include Bu-Haroon and her colleagues who studied 
the prevalence of symptoms of ADHD in the United 
Arab Emirates, with a sample of 1110 primary school 
students, and an overall prevalence reached 29.7%.28 In 
Qatar, the prevalence rate of ADHD was reported to 
be 11.1%.29

In Saudi Arabia, three studies exploring the preva-
lence of ADHD have been reported. Al-Haidar30 
studied comorbidity and treatment characteristics of 
ADHD. Case records of 416 patients were reviewed; 
25.5% were diagnosed to have ADHD, either as the 
only diagnosis (12.7%) or in combination with other 
psychiatric disorders. The most commonly associated 
disorder was expressive language disorder (28.3%), 
nocturnal enuresis (10.4%), mild mental retardation 
(38.7%), moderate mental retardation (12.3%), and 
severe mental retardation (1.9%). Al-Hamed et al31 

studied the prevalence and some psychosocial factors 
of ADHD among male primary schoolchildren in 
Dammam City of Saudi Arabia. This was a school-
based cross-sectional study, with a large sample size 
that included 1287 students with an age range between 
6 and 13 years. The result of the study revealed an 
ADHD prevalence of 16.4%, an ADHD inattentive 
(IA) type of 16.3%, and a hyperactive-impulsive (HI) 
type of 12.4%. This could have been generalized to 
cover the population. Unfortunately, they studied only 
male children.

A recently published study by AlQahtani32 explored 
the prevalence of ADHD in primary schools in Saudi 
Arabia. Using a DSM-IV-based rating scale, the au-
thors surveyed both teachers and parents to study the 
prevalence of ADHD for 708 primary school pupils. 
An overall rate of ADHD prevalence was 2.7%. The 
authors emphasized that applying a combination of 
reports from teachers and parents, the screening of 
ADHD is likely to be more accurate than reports by 
teachers or parents alone. However, it is clear that there 
is a paucity of scientific studies on the magnitude and 
the consequences of ADHD among schoolchildren in 
Saudi Arabia. ADHD is an important health problem 
among schoolchildren, and information on prevalence 
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and patterns of the problem is needed so that there 
could be better planning of educational programs as 
part of multimodal treatment of ADHD. The present 
study explores the prevalence of ADHD among female 
primary schoolchildren and was conducted in the same 
area where the previous study was conducted.31

SUBJECTS AND METHODS
Ethical approval was obtained from the relevant health 
and education authorities to conduct the study, together 
with the permission of the Department of Family and 
Community Medicine. The various school administra-
tors and the teachers were met so that the purpose of 
the study could be explained to them. A note was sent 
to all the parents of the children in the sample to explain 
the purpose of the study, and to assure them that all in-
formation would be strictly confidential and used only 
for research purposes.

The study population was composed of female gov-
ernmental and nongovernmental primary schoolchil-
dren between 6 and 15 years of age in Al-Khobar town, 
Eastern province of Saudi Arabia. After obtaining per-
mission from the Research Department, Al-Dammam 
Branch of Ministry of Education, a random sample of 
six schools were chosen: five governmental schools and 
one private school. A total of six classes were randomly 
chosen, one from each grade in each school, by use of 
systematic random sampling. The children included in 
the study were chosen by a proportional allocation of 
the sample.

The Attention Deficit Disorders Evaluation Scale, 
school version,33 which has been translated and validat-
ed in Arabic by Al-Hamed et al31 was used as a data col-
lection tool. The scale was requested by the researcher 
from Hawthorne Educational Service Inc., Colombia, 
MO, United States. The questionnaire consisted of two 
parts: Part I was concerned with measuring inattention 
and consisted of 29 questions. Part II was concerned 
with measuring hyperactivity-impulsivity and consisted 
of 31 questions. All the 60 questions were used to diag-
nose combined ADHD. The present authors used the 
same scoring procedure outline in the original manual; 
Al-Hamed and colleagues also used this procedure in 
their studies.31,33 In addition, we used a questionnaire of 
12 questions eliciting demographic data on the student 
and related health information about the child.

RESULTS
A total of 948 female primary school girls were studied. 
Their ages ranged from 6 to 15 years of age with a mean 
(SD) age of 9.2 (1.9) years. The response rate for the 
two questionnaires was 948, representing 94% of the 

1009 students. Most of the fathers (80%) and moth-
ers (63%) were educated beyond the preparatory level. 
Only 5.6% of the schoolchildren had a positive history 
of chronic disease, including various types of diseases, 
such as bronchial asthma, heart disease, and anemia. 
Table 1 shows selected sociodemographic characteris-
tics of the sample. For the purpose of further statisti-
cal analysis, the age factor was categorized into three 
subcategories (6-8, 9-11, and >12 years). Most of the 
students (64.7%) were Saudis and 35.2% were non-
Saudis. Of those, 85.2% were in government schools 
and 14.8% were in nongovernment (private) schools. 
The mean number of siblings was 3.6 (2.3) with medi-
an of 5. Those who had <3 siblings represented 28.3%, 
those who had between 4 and 6 siblings were 44.2%, 
and those who had >6 siblings were 24.5%.

The overall prevalence of ADHD was 3.5%. The 
prevalence of children with ADHD/IA type was 
2.1%, the prevalence of children with ADHD/HI 
type was 5.6%, and the prevalence of children with 
possible ADHD/CT was 3.5%. Figures 1-3 present 
the prevalence of different types of ADHD. Table 2 
shows the relationship between different age groups 
and the prevalence of ADHD. The finding indicates 
that, although the prevalence rate decreases with in-
crease in age, the only statistical difference appeared in 
the prevalence rate of ADHD/combined type (CT) 
(overall ADHD), which decreases with age (1.4% at 
age 6-8 years, 1.2% at age 9-11 years, and 1.1% at age 
>12 years), with χ2 of 7.8 and P=.02. Table 3 shows 
the relationship between the number of the siblings 
and the prevalence of ADHD. The overall ADHD 
rate was 4 times (1.6%) more in the larger family than 
in the smaller families (0.4%) (χ2=7.2, P value=.028). 
Table 4 shows the relationship between the birth or-
der of the children and the prevalence of ADHD. The 
finding reveals that there are statistically significant re-
lationships between birth order and the prevalence of 
ADHD. The rate of ADHD increases with the later 
birth order, (0.6%-1.6%, P value=.021). The percen-
tile of positive ADHD reflects the same trends (an 
increase in the rate from 0.5%-1.6%).

DISCUSSION
The aim of this study was to explore the prevalence of 
ADHD among female primary schoolchildren in Al-
Khobar town, Eastern province of Saudi Arabia, and 
to examine some sociodemographic correlates of this 
prevalence. The finding of this study was that the overall 
prevalence of ADHD in female students aged between 
6 and 15 years was 3.5%. This rate is comparable to that 
reported in local studies.32 The students with moder-
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Figure 1. prevalence of Adhd/iA type

Figure 2. prevalence of Adhd/hi type

Figure 3. prevalence of Adhd/ct (overall)

Table 1. Selected sociodemographic characteristics.

Demographic feature Number (%)
n = 948

Age (years)

   6-8 363 (38.3)

   9-11 451 (47.6)

   ≥12 134 (14.1)

Nationality

   Saudi 614 (64.8)

   non-Saudi 334 (35.2)

School type

   Governmental 808 (85.2)

   nongovernmental 140 (14.8)

Number of siblings

   1-3 268 (28.3)

   4-6 419 (44.2)

   >6 261 (24.5)

Birth order

   1-3 535 (56.4)

   4-6 288 (30.4)

   >6 125 (13.2)

Father’s education

   illiterate 41 (4.3)

   read and write 67 (7.1)

   primary 121 (12.8)

   preparatory 163 (17.2)

   Secondary 231 (24.4)

   University 325 (34.3)

Total 948 (100)

Mother’s education

   illiterate 126 (13.3)

   read and write 89 (9.4)

   primary 135 (14.2)

   preparatory 132 (13.9)

   Secondary 245 (25.8)

   University 221 (23.3)

Total 948 (100)
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ate signs of ADHD/IA (1 SD below the mean) were 
4.3% and those with strong evidence of serious signs of 
ADHD/IA were 2.1%. With regard to ADHD/HI, 
3.5% of students had moderate signs and 5.6% of them 
had serious signs and evidence of ADHD/HI (>2 SD 
below the mean). It is unrealistic to compare the present 
findings with other studies that focused on both boys 
and girls unlike this study that focused only on girls. 
However, this prevalence rate is not surprising because 
it gave a ratio of 1:5 when compared with the reported 
rate of ADHD in boys (16.7%) in Dammam.31 This ra-
tio is also comparable with other international studies 
in which the ratio between boys and girls ranged from 
1:3 to 1:10, depending on whether the study was clini-
cally based or community based. The variation of the 
prevalence of ADHD also characterized the reported 
international and regional studies.22,25,26,34 

Table 2 shows the relationship between different age 
groups and the prevalence of ADHD. It is clear that the 
rate of ADHD decreases with age. The results on the 
CT and the percentile index show that the symptoms 
of ADHD are mostly obvious in the age group 6 to 11 
years when diagnosis is recommended.35 In addition, 
this result is comparable to other studies that indicated 

that ADHD is more prominent in this age group and 
that its symptoms start regressing at or after the age of 
12 years.33,34,36,37 This finding is also comparable to that 
of the Dammam study in which most of the ADHD 
children were aged 9 to 11 years. This finding highlights 
the importance of the role of educational personnel, es-
pecially teachers in noticing children with ADHD as 
early as possible.

Our findings revealed a statistically significant rela-
tionship between the number of siblings and the preva-
lence of ADHD/IA, ADHD/HI, and ADHD/CT, 
in which children in small families had a lower rate of 
ADHD than children in larger families. This means 
that the possibility of having ADHD children might be 
lessened as the family size decreases. As shown in Table 
3, the overall ADHD rate was 4 times (1.6%) more in 
larger families than in the smaller families (0.4%) (χ2 = 
7.2, P value=.028). It is possible that the care needed by 
children is more likely to be afforded when the size of the 
family is smaller. The larger the family size, the lesser care 
the child receives and the greater the behavioral problems 
observed, ADHD being one of those problems.38

The results suggest that the risk of showing serious 
signs of behavioral problems related to ADHD in-
creased with the order of the birth. These results could 
be explained in relation to the findings of other stud-
ies, which maintained that as the family size increases, 
the chances of a child having good care decreases re-
sulting in the physical, psychological, and social health 
of the child.37,39

The associations in this study should not be con-
sidered as cause-effect relationships, as they are based 
on correlation analysis. However, these findings might 
highlight the relationships between social factors and 
certain “problem behaviors” that are seen in children 
with ADHD and other disorders, such as oppositional 
defiant and conduct disorders. The findings of the pres-
ent study highlight the importance of increasing efforts 
of health and education authorities to provide necessary 
tools and means for early identification and manage-
ment of ADHD. It is essential for health practitioners, 
primary care pediatricians, child psychiatrists, and psy-
chologists, as well as special educationists, to have en-
hanced training in the identification and management 
of ADHD. Clinicians are also encouraged to develop 
culturally suitable assessments and screening tools for 
ADHD. Linguistic and psychometric adaptation of 
ADHD scales to Arabic language would be a valuable 
addition toward better understanding and management 
of ADHD in Arab communities. 

One of the major limitations of this study is that 
it is based on a screening tool used to interview only 

Table 2. relationship between different age groups and the prevalence of Adhd.

ADHD type
Age (years)

χ2 P
6-8 9-11 ≥12

n=363   
(38.3%)

n=451 
(47.6%)

n=134 
(14.1%)

ADHD/IA

  normal 344 (36.3) 423 (44.6) 120 (12.7)

4.6 .331  possible 13 (1.4) 19 (2) 9 (0.9)

  Serious signs 6 (0.6) 9 (0.9 5 (0.5)

ADHD/HI

  normal 330 (34.8) 417 (44) 115 (12.1)

7.4 .118  possible 10 (1.1) 16 (1.7) 7 (0.7)

  Serious signs 23 (2.4) 18 (1.9) 12 (1.3)

ADHD/CT

  normal 351 (37) 440 (46.4) 124 (13.1)
7.8 .020

  positive Adhd 13 (1.4) 11 (1.2) 10 (1.1)

Percentile

  normal 352 (37.1) 440 (46.4) 124 (13.1)
8.2 .17

  positive Adhd 11 (1.2) 11 (1.2) 10 (1.1

values are n (%).
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Table 4. relationship between student birth order and the prevalence of Adhd.

ADHD type
Age (years)

χ2 P1-2
n=379 (40%)

3-4
n=298 (31.4%)

>5
n=271 (28.6%)

ADHD/IA

  normal 362 (38.2) 281 (29.6) 244 (25.7)

9.99 .04  Moderate signs 13 (1.4) 12 (1.3) 16 (1.7)

  Serious signs 4 (0.4) 5 (0.5) 11 (1.2)

ADHD/HI

  normal 355 (37.4) 272 (28.7) 235 (24.8)

11.0 .027  Moderate signs 12 (1.3) 8 (0.8) 13 (1.4)

  Serious signs 12 (1.3) 18 (1.9) 23 (2.4)

ADHD/CT

  normal 373 (39.3) 286 (30.2) 256 (27)
7.73 .021

  positive Adhd 6 (0.6) (1.3) 15 (1.6)

Percentile

  normal 374 (39.5) 386 (30.2) 256 (27)
9.17 .01

  positive Adhd 5 (0.5) 12 (1.3) 15 (1.6)

values are n (%)

Table 3. relationship between number of the students’ siblings and the prevalence of Adhd.

ADHD type

Number of siblings

χ2 P1-3
n=268 (28.3%)

4-6
n=419 (44.2%)

>6
n=261 (27.5%)

ADHD/I

  normal 259 (27.3) 393 (41.5) 235 (24.8)

11.1 .026  Moderate signs 8 (0.8) 16 (1.7) 17 (1.8)

  Serious signs 1 (0.1 10 (1.1) 9 (0.9)

ADHD/HI

  normal 257 (27.1) 384 (40.5) 221 (23.3)

22.3 .001  Moderate signs 2 (0.2) 16 (1.7) 15 (1.6)

  Serious signs 9 (0.9) 19 (2) 25 (2.6)

ADHD/C

  normal 264 (27.8) 405 (42.7) 246 (25.9)
7.2 .028

  positive Adhd 4 (0.4) 14 (1.5) 15 (1.6)

Percentile

  normal 265 (28) 405 (42.7) 246 (25.9)
8.7 .013

  positive Adhd 3 (0.3) 14 (1.5) 15 (1.6)

values are n (%).
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ture research should include more representative sample 
of both male and female subjects. It is possible that im-
proved operationalization of symptoms could lead to in-
creased measurement precision and a better assessment 
of the cross-national validity of diagnostic categories. 

Finally, a methodologic point is related to the accu-
racy of rating scales that were originally developed in 
another language and translated into Arabic. Despite at-
tempts to examine certain aspects of the psychometric 
properties of such scales (eg, as in Al-Hamed et al31), 
limitations of these scales have been rightly highlighted 
by other authors.40 Future research should consider de-
tailed evaluations of the more psychometric and linguis-
tic validation of such scales.
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parents and/or teachers. Although it is essential to in-
volve teachers and parents in the evaluation process of 
ADHD, it is equally important to confirm the diagnoses 
by professionally trained mental health clinicians. In our 
study, this was not feasible because of the large size of 
the sample and for other practical reasons. This might 
be a serious limitation, and we recommend that future 
studies should include mental health clinicians in the 
assessment procedure. However, although several com-
munity-based surveys have used screening tests to have 
estimates of ADHD prevalence,16,22,24 it is agreed that 
these studies faced some methodological limitations in 
revealing accurate prevalence estimates. Another limita-
tion of this study is being limited to female subjects; fu-


