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Abstract

Background: There is a dearth of studies describing the characteristics of ADHD among schoolchildren attending 
child psychiatry clinics in the Arab world. Most of the previous quests have focused on community surveys or themes 
that hampered international comparison. Aim: This study screened for the presence of ADHD as well as investigates 
the psychosocial and educational history relevant for the diagnosis of ADHD among children. Method: Consecutive 
schoolchildren attending child psychiatric consultations were screened for the presence of ADHD according to the 
Diagnostic and Statistical Manual for Mental disorders (DSM) criteria. Result: A total of 221 schoolchildren suffering from 
ADHD were identified according to the DSM. The year incidence was 0.16. Males constituted the majority presenting with 
ADHD. The contribution of consanguinity and a history of acquired brain injury were common features. The majority were 
attending mainstream education as pharmacotherapy is the only option available for managing ADHD. Conclusion: This 
study is one of the few from this part of the world using DSM criteria to diagnose ADHD. The implications of the present 
findings are discussed in the context of the available literature and the specific situation in Oman. (J. of Att. Dis. 2010; XX(X) 
1-XX)
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Introduction

It has been suggested that significant numbers of schoolchil-
dren and adolescents in North Western Europe and North 
America are marked by different degrees of hyperactivity, 
inattention, and the resultant poor impulse control and atten-
tion seeking behavior (Barkley, 2005). These conditions, in 
psychiatric parlance, constitute a spectrum of ADHD. As 
most epidemiological studies of ADHD have been con-
ducted in Euro-American populations (De Ridder, Bruffaerts, 
Danckaerts, Bonnewyn, & Demyttenaere, 2008; Miller, 
Nigg, & Miller, 2009), studies are needed to shed light on 
whether ADHD is pathoplastic of sociocultural features 
peculiar to Western population or developmental disorder 
that transcend culture and geography. As there is no univer-
sal phonotypical presentation of emotional and behavioral 
disorders, one way to address this issue is to examine whether 
behavioral disorder such as ADHD displays similar degrees 
of magnitude and clinical presentation in cross-cultural pop-
ulations (Ghanizadeh, 2008; Karam et al., 2009). However, 
there is a paucity of studies addressing such issues in non-
Western cultures and Arab world is no exception.

One way to tease out whether ADHD is pathoplastic of 
sociocultural features peculiar to Western population or 
developmental disorder that transcend culture and geogra-
phy is to undertake studies that examine the correlates of 
ADHD among non-Western cultures. In order to enhance 
international comparison, standardization of taxonomy 
relevant for ADHD would be essential. Studies that have 
emerged from outside Euro-American populations have uti-
lized different assessment tools to quantify the presence of 
ADHD. In the midst of the lack of ‘culture free measures’ 
(Hillemeier, Foster, Heinrichs, & Heier, 2007) for ADHD, 
the only viable diagnostic tool that has heuristic value for 
international comparison would be Diagnostic and Statis-
tical Manual for Mental disorders (4th ed.) (DSM-IV; 
American Psychiatric Association, 1994) or International 
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Statistical Classification of Diseases and Related Health 
Problems (ICD-10; World Health Organization, 1993). 
Secondly, even in Western populations, ADHD is a heteroge-
neous disorder with no clear-cut phonotypical presentation 
(Biederman et al. 1995; Fischer et al., 2007; Schubiner et al., 
2000). One of the missing links in cross-cultural literature 
is the lack of information on the subtypes of ADHD. Some 
ADHD children suffer predominately from inattention 
(ADHD-I); others exhibit principally hyperactive-impulsive 
behavior (ADHD-HI), while the third subgroup show all the 
above-mentioned symptoms and signs (ADHD-C; American 
Psychiatric Association, 1994). This subtyping might deter-
mine the mode of treatment and other relevant prognostic 
indicators (Salgado et al., 2009) as well as help to shed light 
on the universality of ADHD. To our knowledge, there is a 
dearth of studies that examined the presence of the subtypes 
of ADHD in non-Western populations. Thirdly, impairments 
which are integral parts of ADHD include retarded devel-
opmental milestones that lead to failure to thrive in social, 
educational, and occupational domains and competencies 
(Faraone & Wilens, 2007) while comorbidity is common. 
These can, in turn, have repercussions in the social, health 
care, and economic spheres (Biederman et al., 1995; Faraone, 
Spencer, Montano, & Biederman, 2004; Gau, 2007; Weiss 
& Weiss, 2004). To date, the issue of comorbidity has 
received scant attention from the literature emerging from 
non-Western populations. Fourthly, although the quest of 
etiological factors has remained elusive, a history of acquired 
brain injury has often been considered as one of the corre-
lates of ADHD. As most of the studies alluding to such view 
have only emerged from Western populations, studies are 
needed to explore whether acquired brain injury plays a 
critical role in the development of ADHD. Along such quest 
for etiological factor, there is some indication that cultural 
practice of consanguinity is strongly associated with many 
childhood disorders (Al-Sharbati et al., 2003b). However, 
the role of consanguinity has not been given its due 
attention in the available literature on ADHD. The other 
issues that need to be highlighted among sufferers of ADHD 
is on prognostic indicators. In Western populations, ADHD 
has been shown to have adverse outcome on educational 
attainment. This issue has not been examined in non-Western 
cultures. Finally, available literature point both to the 
“chemical imbalance” and behavioral factors as precipitat-
ing ADHD. These views have stimulated approach to 
remedial and rehabilitation for ADHD. To our knowledge, 
few studies have emerged from non-Western populations 
on available treatment options for sufferers of ADHD in 
non-Western countries.

As understanding of ADHD around the world is neither 
definitive nor detailed, studies are needed to clarify mani-
festations and correlates of ADHD across cross-cultural 
populations (Karam et al., 2009). Oman, a traditional, yet 

fast changing Arab/Islamic country in the Middle East, 
presents a fertile ground to substantiate the magnitude and 
correlates of ADHD. Oman’s population of approximately 
3.5 million has a preponderance of children and adoles-
cents, 42.7% of its inhabitants being under the age of 15 
(CIA: The World Fact Book). An unprecedented rise in 
the standard of living has shielded young Omanis from 
much of the traditional stresses of growing up, typical for 
schoolchildren in developing countries. Other childhood 
predicaments, such as developmental and learning disorders, 
have been noted (Koul, Jain, & Chacko, 2006; Profanter, 
2009). Studies from non-Western societies may shed light 
on whether ADHD is a culturally specific disorder or is one 
of those conditions that transcend culture and geography. 
In order to fill this gap in the literature, demographic and 
clinical profile details of schoolchildren attending a child 
psychiatry unit in Oman are described, to our knowledge, 
for the first time.

Method
The sampling plan for this study was a convenience sampling 
procedure among consecutive patients who came for child 
psychiatric consultation at the Sultan Qaboos University 
Hospital (SQUH), Muscat, Oman. This study is basically 
retrospective-prospective. The SQUH serves an ethnically 
diverse community. Being the only teaching hospital in 
Oman and the only one with child and adolescence psychi-
atric services, it caters for referrals from all regions of the 
country. The patient-visit volume per year for SQUH is in 
excess of 100,000. During the period of the present observa-
tion, approximately 1,406 schoolchildren sought consultation 
at the Child and Adolescent Psychiatric Clinic. The present 
cohort constitutes participants who sought consultation during 
the year 2004-2005. The present screening for ADHD, dis-
pensed in two phases, was benchmarked to the American 
Academy of Child and Adolescent Psychiatry and the 
American Academy of Pediatrics as described elsewhere 
(Pliszka & AACAP Work Group on Quality Issues, 2007).

In the first phase, signs and symptoms of ADHD were 
elicited using the short version of Conners’ Teacher Rating 
Scale (CTRS; Conners, Sitarenio, Parker, & Epstein, 1998). 
The CTRS is a commonly used research and clinical tool 
for assessing children’s behavior in the classroom and in 
hospitals (Al-Sharbati, Al-Adawi, Ganguly, Al-Lawatiya, 
& Al-Mshefri, 2008). Previous studies conducted in the 
Arab world have confirmed the validity of CTRS (Al-
Sharbati, Al-Hussaini, & Sajjeev, 2003a). To adapt CTRS to 
an Omani sample, experienced staff members produced an 
Arabic-version of the scale by the method of back-
translation as described elsewhere (Al-Sharbati et al., 
2004a). Those participants who scored more than and equal 
to 15 in CTRS were considered to be probable cases of 
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hyperactivity as defined elsewhere (Al-Sharbati, 2003a) 
and were subjected to the teacher-version of CTRS in order 
to further verify the presence or absence of ADHD. The 
Teacher, considered more competent than others in assess-
ing the child’s behavior (Al-Sharbati, 2003a).

In the second phase, for those participants who have 
scored in the clinical range on CTRS across a range of situ-
ations, they were further screened using a semistructured 
interview using the style and format of the Composite 
International Diagnostic Interview (CIDI). The CIDI was 
developed to give a reliable and valid assessment of specific 
and general psychopathology, according to the definitions 
and criteria of ICD-10 and DSM-IV. Once diagnostic ADHD 
criteria according to DSM IV were confirmed, an attempt 
was made to categorize the participants according to the 
DSM-IV subtypes as inattentive (ADHD-I), hyperactivity-
impulsivity and hyperactivity-impulsivity (ADHD-HI) or 
combined (ADHD-C). Similarly, the presence of comorbid-
ity was assessed according to both the DSM-IV and ICD-10 
criteria after detailed discussion between clinical teams.

Clinical interview about lifetime history of brain injury 
was probed from accompanying family member. The head 
injury was operationalized as any injury resulting in brief 
or prolonged loss of consciousness, disorientation, confu-
sion, or amnesia that warranted seeking care. Enquiry was 
also made about whether ADHD-like behavior was pres-
ent prior to the accident. Raven’s Colored Progressive 
Matrices (Raven, Raven, & Court, 2003) was employed 
to assess current nonverbal reasoning ability. The test is 
relatively independent of language and scholastic skills 
(Kazem et al., 2007). Finally, family members were also 
asked whether the sufferer of ADHD is a product of con-
sanguineous marriage. 

The study is in line with the Declaration of Helsinki 
and complies with the local institutional review board/ethics 
committee (IRB/IEC) guidelines. The data were analyzed 
using the Statistical Package for the Social Sciences (SPSS-
13) and, for the present purposes, it constitutes a descriptive 
study.

Results
A total of 221 schoolchildren suffering from ADHD were 
identified according to DSM diagnosis criteria during a 
12 month period, February 2004 to February 2005. When 
the attendance was broken down into a yearly incidence 
this became 16%. Males constituted 70% (n = 154) of 
patients while females were 30% (n = 67). The mean age of 
the patients was 8.1 years (SD = 2.8); the youngest patient 
was 3 years old while the oldest was 15 years old.

Among those 221 schoolchildren, 150 (67.9%) showed 
combined signs of inattention and hyperactive-impulsive 
behavior (ADHD-C); while 45 (20.4%) cases showed signs 

of inattention only (ADHD-I). The other 26 children (11.8%) 
suffered predominantly from hyperactive-impulsive type 
(ADHD-HI).

The intelligence quotient (IQ) was within the normal 
range among 61 (27.6%) cases, average (IQ = 50-69) in 13 
(5.9%) cases, while 147 (66.5%) cases appeared to have low 
intellectual capacity (IQ = 35-49).

A total of 139 cases were enrolled in regular schools, 41 
cases were preschoolers, 35 were not enrolled in schools, 
and 6 cases were attending special needs schools.

Seventy-two cases (33%) had sustained head injuries, 
among these 56 (77.8%) were caused by falling from height, 
6 (8.3%) from motor and vehicle accidents, and the rest 10 
(13.8%) from other causes, for example, being hit by a 
flying object. Twenty-five cases (34.7%) had incurred more 
than one head injury. Those age 7 years and younger had the 
majority of head injuries. The head injuries had adversely 
affected their behavior and emotional functioning. In five 
cases, there was no evidence of ADHD before the accident. 
But in 29 cases there was indication of ADHD that was 
directly associated with the accident. In 36 cases, the infor-
mation was patchy to ascertain whether the head injury has 
impacted on their personality.

In a traditional society like Oman, inbreeding is very 
common and this study explored this issue. Among the par-
ents, 48% (n = 106) were in consanguineous marriages (first 
and second cousin marriages).

The majority of cases (n = 176, 79.6%) had comorbidity; 
141 (63.8%) had single comorbidity–learning disorder (103 
cases), followed by those with failure to thrive in cognitive 
ability (16 cases). Conduct disorders were present in 8 
cases. Twenty-nine cases, however, had two comorbidities 
and 6 cases had three or more comorbidities.

Among the 221, 109 cases (49.3%) were not given any 
treatment since there were some medical and neurological 
query that would require expert opinion from elsewhere. 
Six patients (out of the 221) were treated by a psychostimu-
lant (methylphenidate); 32 (14.5%) by tricyclics, and 18 
(8.1%) by other medications such as antipsychotics (atypi-
cal or typical) or anticonvulsants. The great majority of 
cases were treated by monopharmacotherapy, with only 
four cases being treated with both methylphenidate and 
another drug.

Discussion
In studies emanating mostly from Western populations, 
ADHD is increasingly being recognized as a common 
developmental disorder affecting 3% to 5% of children 
(Kessler et al., 2006; Polanczyk, de Lima, Horta, Biederman, & 
Rohde, 2007; Schubiner et al., 2000). Most disheartening, 
the natural history of ADHD often entails long-term disabil-
ity that has direct bearing on triggering negative repercussion 
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in social, economic, and medical spheres. Despite it being 
widely prevalent in Western populations, few studies have 
emerged from non-Western cultural groups.

The rate of ADHD has been explored in community 
samples and as well as special populations including in psy-
chiatric settings in the Arab part of the world. In a systematic 
sample of 278 children attending primary health care in Al 
Ain, a principality of the United Arab Emirates, Eapen,  
Al-Sabosy, Saeed, and Sabri (2004) have reported 1.4% of 
the sample have ADHD. Among attendees of psychiatric 
clinics, Al Haidar (2002) reported a retrospective study 
covering 10 years duration in tertiary care hospital in Saudi 
Arabia. This study reported 11.5% of the attendees quali-
fied for a diagnosis of ADHD. These studies, although 
welcome as a good beginning on such endeavors, appear to 
lack much-needed international comparison. The diagnosis 
of ADHD was derived from clinical impression rather than 
from well validated international psychiatric nomenclature 
such as DSM or ICD. To our knowledge, there is a paucity 
of studies from the Arab part of the world that describe 
characteristics of ADHD especially among Omani school-
children using DSM-IV. Using DSM criteria, the present 
study found incidence of 16% which largely dovetail with 
the international trend (Polanczyk et al., 2007). The preva-
lence of ADHD varies greatly depending on the diagnostic 
criteria, nature of the sample and other confounding vari-
ables (Faraone, Sergeant, Gillberg, & Biederman, 2003). 
The incidence of ADHD in the clinical population has been 
shown to increase over the years. In some past studies, the 
rate was shown to be 0.5 per 1,000 while in recent times it 
has reached 3 per 1,000, the figure being much higher in 
North America (Kessler et al., 2006; Polanczyk et al., 2007; 
Schubiner et al., 2000).

Middle Eastern culture is often reported to be patriarchal 
with marked gender segregation. Little is known on whether 
such cultural setting would influence the presentation of 
developmental disorder such as ADHD. In other psychi-
atric disorders, contrary to what is often observed in other 
populations, there is a preponderance of males in seeking 
psychiatric care (El-Sayed, Maghraby, Hafeiz, & Buckley, 
1986) in conditions including those that are often attrib-
uted to females such as propensity toward spirit possession, 
somatoform disorders, and social phobia (Eloul,  
Ambusaidi, & Al-Adawi, 2009). However, in the present 
data and from others in Arab populations (Alyahri &  
Goodman, 2008; Karam et al., 2009), ADHD is commonly 
seen predominantly among males.

Many childhood behaviors are sometime “medicalized”, 
not because their presentation tend to constitute impairment, 
disability or disease but are simply perceived to represent cul-
turally devalued conduct. As cultural factors often determine 
one’s social conduct, in the context of ADHD it is relevant 
to consider which subtype is likely to result in seeking 

medical attention in Oman. Based on DSM nosology, the 
majority seeking care at psychiatric setting in Oman are those 
children with symptoms of hyperactive-impulsive type. In 
collectiveness oriented society like the one in Oman, cul-
tural patterning tends to encourage group affiliation and 
interdependence. In such a cultural setting, where filial obe-
dience is reinforced, one could speculate that impaired 
impulse control is likely to be viewed as “aberrant” and for 
that matter, ostracized. Consistent with this, the most sub-
type that present in psychiatric setting in Oman appears to 
be those marked with impaired impulse control. In addition 
to the cultural factor, the most common presentation among 
sufferers of ADHD in a clinical setting is those with poor 
impulse control. Both community surveys and clinical stud-
ies in western populations have suggested that the combined 
type (inattentive and hyperactive-impulsive) is the most 
frequent form of ADHD (Vasconcelos et al., 2003).

Another important correlate of ADHD to consider from 
the present data is the temporal relationship between a 
history of brain injury and the presence of ADHD. In the 
literature, this linkage is complex and sometime conten-
tious (Miller, El-Masri, Allodi, & Qouta, 1999). On one 
hand, brain injury is likely to compromise cognitive func-
tions that are critically involve in temporal organization of 
behavior. One of the brain regions vulnerable to brain injury 
is that thought to serve “executive” functioning (Brown, 
2008; Rommelse et al., 2008). Damage to those circuits that 
are critically involved in executive functioning has been 
shown to result in impairment akin to ADHD (Fontenelle & 
Mendlowicz, 2008; Levin et al., 2007). Data from Oman 
suggests that road traffic accidents are a major contributor 
to acquired disability though the magnitude of injury among 
children has not been established (Al-Naamani & Al-Adawi, 
2007). This has increasingly become a public health prob-
lem in many parts of the world (Nantulya & Reich, 2002). 
It is therefore possible that history of brain injury is a 
strong predictor of ADHD. On the other hand, one hypoth-
esis emerging in the literature suggests that children with 
ADHD are often accident-prone (Pastor & Reuben, 2006). 
In support of this view, 29 presented cases were marked 
with behavioral and emotional problems akin to ADHD 
prior to sustaining the accident.

In addition to brain injury, this present cohort also sug-
gests that a significant number of the participants had a 
history of consanguinity (48%). It is possible that inbreed-
ing produces some vulnerable individuals with biological 
systems that are less adaptive to certain cognitive demands. 
Although the mechanism has yet to be established, some 
studies support the contribution of consanguinity to cogni-
tive disorders such as ADHD (Bener, Al Qahtani, Teebi, & 
Bessisso, 2008). It is interesting to note, however, that the 
rate of ADHD is higher in some nonconsanguinity societies 
(Polanczyk et al., 2007). Therefore more studies to examine 
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the relationship between consanguinity and ADHD are 
indicated.

Pinpointing etiological factors for ADHD has so far 
remained an elusive search as the disorder has no central 
features. It is not surprising, and consistent with interna-
tional literature, which the present study found ADHD to 
have various comorbidities. It is possible that in Oman 
schoolchildren with typical ADHD may not be deemed to 
require medical attention unless marked with comorbidity 
or a history of brain injury. In traditional Omani society, 
personality changes are often attributed to external forces 
such as sensate agents like malevolent spirits. Such an attri-
bution is likely to call for an intervention that is compatible 
with such belief. In traditional Oman society, treatment for 
what is deemed elsewhere a psychiatric problem is often the 
prerogative of the traditional healing system (Al-Adawi et al., 
2002). This has implication for the presently found overrep-
resentation of comorbidities as well as laying the possibility 
that only a minority of typical ADHD patients seeks care 
from modern psychiatric settings.

While diagnosis of ADHD still is swarmed with contro-
versy, so is the issue of rehabilitation (Stein & Perrin, 2003). 
In the literature, there are two competing opinions domi-
nating the intervention for ADHD. One camp advocates 
strictly psycho-education remedial intervention. The second 
camp, without discounting the importance of behavioral 
intervention, advocates the efficacy of pharmacotherapy in 
minimizing the refractory and negative outcome of ADHD. 
Beside phenomenology of ADHD (for review, see Karam 
et al., 2009), scant attention has been given to treatment 
modalities dispensed to ADHD in the Arab population. In 
Oman, it appears that various compounds are used for the 
treatment of ADHD. The majority being monopharmaco-
therapy and, in consonant with international literature, 
stimulants appear to be the most prescribed compound. Both 
antidepressant and antipsychotic are frequently prescribed 
in Oman. The reason for such trend may be related to the 
presence of comorbidity or rudimental services available for 
child and adolescent mental health. While psycho-education 
and other remedial services are an integral part of rehabilita-
tion of ADHD elsewhere, such services are generally absent 
in Oman.

While failure to thrive in an academic setting is common 
among schoolchildren with ADHD, in the present cohort 
the majority was enrolled in mainstream schools, but a sig-
nificant number were not. This is due to the frequent 
complaints raised in schools, including poor school perfor-
mance, disturbing class order by hyperactive behavior or 
the appearance of disruptive behavior, which oblige the 
teacher to notify the parents. It is not clear whether these 
participants were not in school because their performance 
was hampered by ADHD, or because they were marked 
with low (but nonetheless useable) intellectual functioning, 

which may have rendered them incapable of coping with 
required school performance.

On the whole, the correlates examined in this article sup-
port the universality of ADHD. Notably, the high rates of 
head injury and as shown in Western populations, comor-
bidity is the rule, not the exception for ADHD. Although 
cultural factors may well play a role in the expression of 
these correlates, within the available literature, such corre-
lates are not unique to Oman. The only correlate that could 
be speculated as unique Oman is consanguinity. Consider-
ing the rate of ADHD is also common in nonconsanguinity 
community, the presently found contribution of consan-
guinity would require further exploration.

Limitation
It is essential to highlight some inherent limitations of this 
clinically based study. The first significant concern is that the 
sample consists of youngsters referred to an outpatient psy-
chiatry clinic. Conducting the study in a clinic as opposed 
to a school, primary care, or community setting raises sig-
nificant questions about the external validity of the findings. 
The generalization of this study may be limited by the fact 
that the data were collected only in one tertiary care unit. 
However, since this study aimed to gauge clinical charac-
teristics of ADHD, it was essential that the data be collected 
among a clinical population and maybe a subsequent repli-
cation in a wider community. Secondly, it is not clear what 
families get referred to such clinics with regard to demo-
graphic characteristics, such as the child’s age and gender, 
and family socioeconomic status and ethnicity. In many 
parts of the world, psychiatric consultation is often sought 
as a last resort. In Oman, any distress in the family will lead 
first to a consultation with traditional healing experts (Al-
Adawi et al., 2002). It is possible that many sufferers of 
ADHD do not receive medical attention because the disor-
der may be construed as an act of fate or may be simply 
hidden to avoid social stigma. Alternatively, such a consul-
tation may be sought at other health care outlets catering to 
the need of children. Thirdly, it is interesting to note that 
comorbidity was generally high in the present population 
and it is therefore not clear whether the presently found 
cases were indeed ADHD or caused by a spectrum of other 
diagnostic entities. Finally, another factor that is likely to 
hamper generalization of the present study is  lack of speci-
ficity of the diagnosis and correlate of ADHD. More fruitful 
approach would be to compare the presently used correlate 
of ADHD to other clinically referred children.

Despite the above-mentioned caveats, from this study, 
the conclusion could be extrapolated that such common 
developmental disorders appear to cross boundaries of cul-
ture and geography. It is clear that for the 221 families in 
this study, ADHD is a deeply distressing condition and 
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therefore a better understanding of ADHD both in the clinic 
and the community would be helpful to the treatment of 
children with the disorder. In developing countries like Oman, 
children are viewed as human resources. More attention is 
needed for these children because their subtle but debili-
tating cognitive, emotional, and behavioral impairments 
are likely to negatively affect the need for these human 
resources. There is a strong indication that ADHD may per-
sist into adulthood (Kessler et al., 2005), and the long term 
sequelae could affect not only the patient, but also the 
family and the whole community (Miller et al., 2008). Early 
diagnosis and prompt treatment is highly influential in pre-
venting the various complications of the disorder, like school 
failure, conduct disorder, substance abuse disorder, marital 
discord, and road traffic accidents (Biederman et al., 1995; 
Mash & Johnston, 1983; Murphy, Barkley, & Bush, 2002).
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