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Abstract
Background: This study aims to investigate the prevalence, correlates and treatment seeking behavior related to
ADHD among adolescents from Lebanon.
Methods: Five hundred and ten adolescents were recruited through multistage stratified cluster sampling of house‑
holds in Beirut, and separately interviewed along with one parent/legal guardian, using the DAWBA. All adolescents
completed the PRQ and the SDQ; the parent/legal guardian also completed the SDQ and provided basic demo‑
graphic information, including attitudes towards seeking mental health services.
Results: 10.20% of the adolescents were diagnosed with ADHD. Having ADHD was associated with having academic
difficulties and being involved in bullying. Adolescents with ADHD also had higher odds of drinking alcohol, smoking
cigarettes, and having comorbid emotional and conduct disorders (compared to those without ADHD). Adolescents
with ADHD and their parents reported a higher burden of illness and were more likely to consider seeing a mental
health professional than healthy adolescents and their parents.
Conclusion: ADHD among adolescents in Lebanon warrants closer attention, mainly increased awareness in the
larger public, and stronger commitment to increase treatment resources to the community.
Keywords: Attention deficit disorder with hyperactivity, Epidemiology, Lebanon, Patient acceptance of health care
Background
Attention-deficit/hyperactivity disorder (ADHD) is a
neurodevelopmental disorder with a triad of symptom
clusters: inattention, hyperactivity and impulsivity [1].
Symptoms need to be present in two settings at least and
have to cause significant distress and functional impairment [2]. The Diagnostic and Statistical Manual—5th
edition (DSM-V) recently updated the cut-off age of onset
to be below 12 years of age [1], while the DSM-IV and
the International Classification of Disease-10 (ICD-10)
had the cutoff set at 7 years of age [3, 4]. Despite ADHD
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being labeled as a childhood disorder, a substantial proportion of those affected remain symptomatic well into
adulthood [2]. ADHD is a major public health concern:
ADHD and conduct disorder (CD) were the third worldwide leading psychiatric illness in disability-adjusted life
years (DALY) in adolescents aged 10–19 years, behind
depressive and anxiety disorders [5]; the median worldwide direct medical costs for children with ADHD were
estimated to be 4306$ over 9 years compared to 1944$
for children without ADHD [6].
The worldwide pooled prevalence of ADHD has been
estimated at 7.2%, keeping in mind that a minority of
studies used randomized sampling and that there were
significant regional differences [7]. Among the Arab
countries of the Middle East, most of the prevalence
studies have been undertaken in the Gulf region, as
compared to the Levant region (Lebanon, Syria, Jordan,
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Palestine and Iraq), where only a handful were done:
prevalence numbers ranged from 2.6% in Iraqi school
children [8] to 11.8% in adolescents in Gaza [9]. These
studies had several limitations as they relied on either
self-questionnaires [8] or non-validated scales [9, 10].
The only previous ADHD prevalence study from Lebanon reported a prevalence of 3.2% among school children
(aged 6–10 years), as evaluated by teachers’ scales [11].
The scarcity in research data is one of the major contributors to a lack of mental health resources in Lebanon
(and in the region) as epidemiological evidence is usually the impetus behind developing mental health awareness and funding treatment resources [12]. The Beirut
Epidemiological Investigation of the Psychiatric Status
of Youth (BEI-PSY) is the first general population-based
survey study to investigate the prevalence, correlates,
and treatment seeking behaviors related to psychiatric
disorders among adolescents in Lebanon [13]. The specific aims of this paper include: (1) examining the sociodemographic characteristics of adolescents with ADHD
compared to adolescents with other psychiatric illnesses
and healthy subjects; and (2) investigating the correlates
of having the diagnosis of ADHD compared to not having
the diagnosis. The results are discussed vis-à-vis regional
and international literature, and evidence-informed recommendations are provided for future research and
policy-making.

Methods
Sampling and data collection

BEI-PSY is a cross-sectional survey that targeted Arabic
speaking adolescents, aged 11–17 years and 11 months,
living in Beirut between March 2012 and December
2012. Recruitment was carried out using a multistage
cluster sampling technique whereby neighborhoods,
streets, and then households were sampled within Beirut. Sampling reflected the diversity in socioeconomic
backgrounds in the city and cluster sizes were proportional to the population density in each segment area.
The number of households approached in each segment
area was divided equally between neighborhoods then
among streets because there were no estimates for the
number of households in each street and neighborhood.
Households were considered eligible if they had at least
one Arabic-speaking adolescent. Within eligible households, one adolescent was randomly selected and was
interviewed along with a parent/legal guardian (preference given to mothers). Interviews were conducted by
well-trained data collectors. Quality control was assured
through call-backs of 10% of the recruited households
selected at random to verify the accuracy of the retrieved
information. Further details on the study protocol can be
found elsewhere [13].
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Instruments and measures

Each adolescent and his/her parent/legal guardian were
separately interviewed using the development and wellbeing assessment (DAWBA) [14]. Clinical diagnoses were
generated based on the DAWBA by a child and adolescent
psychiatrist and a licensed masters-level psychologist. All
adolescents were asked to complete the peer-relations
questionnaire (PRQ) [15] as well as the strengths and difficulties questionnaire (SDQ) [16]; the parent/legal guardian
was also asked to fill out the SDQ as well as a questionnaire inquiring about the adolescent’s demographics, family and school situation, and psychiatric family history.
Basic demographic information was collected from the
parent and included information about the family size and
income level, the adolescent and his/her parents’ educational level and the adolescent’s general health.
Development and well‑being assessment

The DAWBA is a tool consisting of multiple questionnaires (with open-ended and closed-ended questions)
addressed to the adolescent and a parent to help generate
psychiatric diagnoses in children and adolescents based
on the DSM-IV and the ICD-10. The questionnaire for
ADHD focuses on the parent’s report of symptoms but
also asks the parent about the teacher’s report on hyperactivity, poor attention and impulsivity. The information collected is then reviewed by a mental health professional to
verify or overrule the generated diagnoses. Smoking, alcohol and substance use are also explored in the DAWBA
through assessing frequency and intensity of use, functional impact and desire to quit. Cigarette smoking and
alcohol use were finally analyzed as dichotomous (yes to
any use versus no) in the past 4 weeks, since any underage
smoking or drinking is noteworthy in this age group. In
the present study, an Arabic version of the DAWBA was
used [17]. This version was validated in a Lebanese clinical sample of children and adolescents showing excellent
inter-rater reliability and substantial agreement against
clinician diagnosis for disruptive disorders [18].
Peer‑relations questionnaire

The PRQ is a 12-item, 4-point Likert scale (from
1 = Never to 4 = Very Often) with 3 sub-scores: bullying (PRQ-Bully), being victimized (PRQ-Victim), and
pro-social behavior (PRQ-Prosocial). A translated, backtranslated final Arabic version of the scale was found to
be accurate showing good internal consistency in this
sample [“PRQ-Victim” (α = 0.74) and “PRQ-Bullies”
(α = 0.70)].
Treatment seeking attitude

Current (within the last 6 months) and past attitudes
towards seeking mental health services (psychiatric or
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psychological) as well as any history of psychiatric treatment in any member of the family were also assessed using
a questionnaire with open and closed-ended questions.
Ethical considerations

BEI-PSY was approved by the Institutional Review Board
(IRB) at the American University of Beirut. Written
informed consents from participating parents/legal guardians and assents from adolescents were obtained. All participating families were given a referral list with addresses
of mental health centers in the city. Participants were given
a stationary kit at the end of their participation.
Data analysis

To answer the first aim, sociodemographic characteristics, PRQ scores, SDQ Total Impact scores and treatment-seeking attitude measures were compared across
three subgroups: adolescents with ADHD (ADHD), adolescents with a psychiatric diagnosis other than ADHD
(psychiatric controls) and adolescents with no psychiatric
disorders (Healthy). Pearson’s Chi square test and Fisher’s
exact test were used to assess the bivariate association
between two categorical variables. The Kruskal–Wallis H
test and the Mann–Whitney U test were used to compare
non-normally distributed continuous variables across all
three subgroups.
To address the second aim, and specifically assess the
medical and psychiatric correlates of a positive diagnosis
of ADHD versus not having ADHD (whether diagnosed
with another disorder or not), we used a multivariate logistic regression model adjusting for age, gender,
nationality, household income, parental educational level
and relationship status, as well as variables found to be
statistically significant in bivariate analyses. The threshold for statistical significance was set at α = 0.05 based
on two-tailed tests. When pairwise comparisons were
done, the Bonferroni method was used to adjust for multiple comparisons and α was set accordingly. Analysis
was conducted using the statistical package for the social
sciences (SPSS) [version 22.0].
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(p = 0.004), in having the biological father (p = 0.043)
and the biological mother (p = 0.021) residing at home,
in having a positive psychiatric family history (p = 0.006),
in school attendance (p = 0.022), in repeating at least one
school grade (p = 0.003), in receiving special educational
services (p = 0.021), and in receiving tutoring at home
(p < 0.001). Post-hoc pairwise comparisons showed that,
compared to the healthy subgroup, the ADHD subgroup
had a significantly higher proportion of adolescents who
had a positive psychiatric family history (15.38 vs 4%;
p = 0.003), repeated at least one school grade (44.68 vs
27.74%; p = 0.003) and who were tutored at home (29.79
vs 11.57%; p = 0.002), while the psychiatric controls subgroup only differed on the proportion of those who had
tutoring at home (27.40 vs 11.57%; p = 0.001). There were
no significant pairwise comparisons between the ADHD
and the psychiatric controls subgroups.
Treatment seeking attitude

Adolescents and parents in the ADHD subgroup were
more likely than adolescents and parents in the healthy
subgroup to consider seeing a mental health professional
[(11.54 vs 1.06%; p < 0.001) for adolescents and (42.31 vs
4.77%; p < 0.001) for parents respectively] but not more
so than adolescents and parents in the psychiatric controls subgroup (Fig. 1). However, only three adolescents
(5.77%) in the ADHD subgroup (eight in the entire sample) reported to have ever received any treatment for
their condition.
Peer relations

There were significant differences among the three subgroups in the PRQ Bully subscale scores (Kruskal–Wallis’ Chi Square H: 13.503; p = 0.001) and Victim subscale
scores (H: 26.629; p < 0.001). In pairwise comparisons,
differences were significant between the ADHD and the
healthy subgroups on the Bully subscale (Mann–Whitney
U: 7288.5; p = 0.001) and the Victim subscale (U: 7181.0;
p = 0.001) while the ADHD and the psychiatric controls
subgroups did not differ on these two subscales (Fig. 2).

Results

Impact on the adolescent

Sociodemographic characteristics and clinical profiles

Impact scores as measured by the SDQ’s impact supplement significantly differed between the three subgroups,
whether they were reported by the parents (H: 125.634;
p < 0.001) or by the adolescents (H: 29.852; p < 0.001):
scores were highest in the ADHD subgroup, followed by
the psychiatric controls, then lowest among the healthy
subgroup. Specifically, adolescents in the ADHD subgroup scored on average 2.08 on the parent’s report, compared to 0.89 in the psychiatric controls subgroup (U:
1408.0; p = 0.001, per pairwise comparison) and 0.09 in
the healthy subgroup (U: 4321.5; p < 0.001, per pairwise

Among the total sample of 510, 52 (10.20%) were diagnosed with ADHD, of which around 77% had the combined type and 6% had the inattentive type. Table 1
compares the three subgroups [ADHD subgroup, adolescents diagnosed with a mental health disorder other
than ADHD (i.e. psychiatric controls) and the healthy
subgroup] on various sociodemographic characteristics.
Among those diagnosed, 35 (67.31%) were males and 49
(94.23%) were of Lebanese nationality. There was a significant group difference in the parental relationship status
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Table 1 Sociodemographic characteristics of ADHD subgroup as compared to psychiatric controls subgroup and healthy
subgroup
Characteristic

ADHD
(N = 52)

Psychiatric controls (N = 81)

Healthy
(N = 377)

Total sample
(N = 510)

Mean

SD

Mean

SD

Mean

SD

Mean

SD

Age

13.67

2.06

13.84

2.11

13.99

2.16

13.94

2.14

Mean household size

4.94

1.16

4.75

1.34

5.12

1.45

5.05

1.41

N

%

N

%

N

%

N

%

Male gender

35

67.31

42

51.85

207

54.91

284

55.69

Lebanese nationals

49

94.23

70

86.42

340

90.19

459

90.00

Parents relationship status
Married

46

88.46

66

81.48

355

94.16

467

91.57

Separated

2

3.85

6

7.41

7

1.86

15

2.94

Divorced

3

5.77

3

3.70

6

1.59

12

2.35

One parent deceased

1

1.92

6

7.41

9

2.39

16

3.14

Biological father residing at home

46

88.46

71

87.65

356

94.43

473

92.75

Biological mother residing at home

48

92.31

75

92.59

368

97.61

491

96.27

Highest parental educational level
Less than elementary

3

5.77

2

2.47

4

1.06

9

1.77

Up to middle school

16

30.77

28

34.57

117

31.03

161

31.57

High school degree

11

21.15

24

29.63

111

29.44

146

28.63

University bachelor’s degree

17

32.69

22

27.16

117

31.03

156

30.59

Master’s degree or above

5

9.62

5

6.17

28

7.43

38

7.45

Total household monthly income (USD)
233–800

20

39.22

36

44.44

126

33.78

182

36.04

801–1600

21

41.18

34

41.98

167

44.77

222

43.96

>1600

10

19.61

11

13.58

80

21.45

101

20.00

Positive psychiatric family history

8*

15.38

5

6.25

15

4.00

28

5.49

School Attendance

47

90.38

75

90.12

363

96.29

483

94.71

Schooling
Formal public school

10

21.28

23

31.51

117

32.23

150

31.06

Formal private school

36

76.60

47

64.38

231

63.64

314

65.01

Repeated at least one school grade

21*

44.68

26

35.62

87

23.97

134

27.74

Receives special education services

4

8.51

6

8.22

9

2.48

19

3.93

Receives tutoring at home

14*

29.79

20

27.40

42

11.57

76

15.73

Test statistic

p value

H = 1.120

0.571

H = 4.481

0.093

χdf2 =2 = 3.421

0.181

FET = 16.919

0.004†

FET = 6.247

0.043ˆ

FET = 7.917

0.406

χdf2 =4 = 4.541

0.338

FET = 9.387

0.006

FET = 2.862

0.569

χdf2 =2 = 11.566

0.003

χdf2 =2 = 19.236

<0.001

χdf2 =2 = 2.202

FET = 7.288

FET = 7.248

FET = 8.185

0.332

0.021ˆ

0.022ˆ

0.013ˆ

2
H Kruskal–Wallis test, FET Fisher’s exact test, χdf
=2: Pearson chi square (df degrees of freedom)

†
The proportions of married, separated, divorced and widowed parents were significantly different between the psychiatric controls subgroup and the healthy
subgroup

ˆ Pairwise comparisons were non-significant after adjusting for multiple comparisons
* Significantly different than the healthy subgroup after adjusting for multiple comparisons

comparison). On the adolescent’s report, the average
total impact score in the ADHD subgroup was significantly higher compared to the healthy subgroup’s score
(0.67 vs 0.10; U: 8495.5; p < 0.001) while it did not significantly differ with the psychiatric controls’ score (Fig. 3).
Psychiatric comorbidities and correlates

Within the ADHD subgroup, 19 adolescents (36.54%) had
a comorbid emotional disorder, 12 (23.08%) had oppositional defiant disorder (ODD) and 7 (13.46%) had CD,
while 14 (26.92%) were reported to have a chronic medical

condition. Cigarette smoking was more prevalent in the
ADHD subgroup than in the psychiatric controls subgroup
(19.23 vs 8.30%) as well as alcohol use (23.08 vs 10.26%).
After adjusting for age, gender, nationality, mean
household income, parental educational level and relationship status, family psychiatric history, school attendance, repeating grades and receiving home tutoring in the
multivariate logistic regression analysis, adolescents diagnosed with ADHD were found to be significantly more
likely to have any emotional disorder [adjusted odds
ratio (OR): 3.36; 95% CI 1.43–7.89] and ODD (adjusted
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50.00%
42.31%*
34.57%*

Percentage

37.50%

25.00%

12.50%

11.54%*

8.64%*

4.77%

1.06%
0.00%

Adolescent
ADHD Subgroup

Parent

Psychiatric Controls Subgroup

Healthy Subgroup

* Significantly different than the Healthy Subgroup
Fig. 1 Treatment seeking attitudes across subgroups. Treatment seeking attitudes were compared across the three subgroups through the per‑
centage of adolescents who were ever interested in seeking a mental health professional and the percentage of parents who ever considered tak‑
ing their adolescent to see a mental health professional. The percentages of adolescents with ADHD and their parents who ever considered seeking
professional help were significantly higher compared to their healthy counterparts

3.25

Mean Scores

2.6

2.52*
2.15

1.95

1.98

168*
1.18

1.3

1.00

0.65
0.

Bully Scale
ADHD Subgroup

Victim Scale

Psychiatric Controls Subgroup

Healthy Subgroup

* Significantly different than the Healthy Subgroup
Fig. 2 Peer relations questionnaire scores across subgroups. The peer relations questionnaire (PRQ) scores on the bully and victim subscales were
compared across the three subgroups. Adolescents diagnosed with ADHD were significantly more likely to engage in bullying and be victims of
bullying than healthy adolescents

OR: 71.79; 95% CI 12.67–406.66) and to drink alcohol
(adjusted OR: 3.76; 95% CI 1.16–12.22) than adolescents
not diagnosed with ADHD (Table 2).

Discussion
BEI-PSY is the first study to investigate the prevalence
of psychiatric disorders among adolescents residing in
Beirut, and its findings highlight a high prevalence of

ADHD among adolescents residing in that area. Compared to healthy controls, adolescents with ADHD were
more likely to be associated with a family history of psychiatric illness, a personal history of chronic medical illness, alcohol use, bullying and being bullied, as well as a
lower school performance and an increased reliance on
home tutoring. A diagnosis of ADHD was highly comorbid with emotional disorders, and ODD or CD. Parents
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Mean Total Impact Score

2.7
2.08***
1.88

1.05

0.67*

0.89*
0.49*
0.1

0.23

-0.6

0.09

Adolescent
ADHD Subgroup

Parent

Psychiatric Controls Subgroup

Healthy Subgroup

* Significantly different than the Healthy Subgroup
** Significantly different than the Psychiatric Controls Subgroup
Fig. 3 Mean total impact scores as measured on strengths and difficulties questionnaire across subgroups. The mean total impact scores as meas‑
ured on strengths and difficulties questionnaire as per the adolescent and the parent’s report were compared across the three subgroups. Parents
of adolescents with ADHD scored the total impact significantly higher than parents of adolescents in the remaining subgroups. Adolescents with
ADHD scored the impact significantly higher than healthy adolescents

Table 2 Prevalence of comorbidities in adolescents with ADHD versus those without
ADHD subgroup
(N = 52)

Non-ADHD subgroup
(N = 458)

Adjusted odds ratioa

N

%

N

%

OR

Any emotional disorder

19*

36.54

68

14.85

3.36

1.49–7.89

Oppositional defiant disorder

12*

23.08

3

0.01

71.79

12.67–406.66

Conduct disorder

7*

13.46

3

0.01

14.08

0.99–200.59

Any chronic medical condition

14*

26.92

66

14.41

2.07

0.87–4.95

Cigarette smoking

10*

19.23

38

8.30

1.08

0.24–4.86

Alcohol drinking

12*

23.08

47

10.26

3.76

1.16–12.22

Comorbidity

95% CI

Were included in the multivariate model 475 subjects who had no missing data
* Significantly different than the Non-ADHD subgroup based on bivariate Chi Square analysis (p < 0.05)
a

Odds ratios were adjusted for age, gender, nationality, mean household income, parental educational level and relationship status, family psychiatric history, school
attendance, repeating grades and receiving home tutoring

of adolescents with ADHD reported a significantly higher
impact of the illness compared to parents of adolescents
in the other two groups. However, attitudes towards
treatment seeking were similar regardless of the psychiatric diagnosis and only a minority of parents ever sought
mental health services.
The prevalence of ADHD in this study is 10.2% and
is relatively high compared to prevalence estimates
reported in other parts of the Arab world [19] and in an
earlier Lebanese study [11] which found a prevalence of
3.2% among school-aged children using a teacher rating scale. Our high prevalence could be explained by a

difference in methodology as our study used a structured
diagnostic tool to interview both adolescents and their
parents in order to make a diagnosis based on DSMIV criteria, whereas most other regional studies were
conducted in school samples, surveyed pre-adolescent
children, and relied on self-questionnaires or teachers’
rating scales [19, 20]. Furthermore, although our sample
was socioeconomically diverse, our sampling area was
uniformly urban, and studies conducted in urban environments have been associated with increased parental
reporting of ADHD [21]. The DAWBA has been shown
to be highly accurate and reliable in detecting childhood
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psychiatric disorders, including ADHD [14, 22] and our
prevalence and male-to-female ratio are similar to the
numbers found in the 2011 USA National Survey of Children’s Health for children aged between 11 and 17 years
[23].
Adolescents diagnosed with ADHD had distinct characteristics when compared to healthy adolescents and
adolescents with other psychiatric diagnoses. Previous
studies in the Arab region found that being raised by a
single parent [24], having polygamous parents [25], having a parent with history of ADHD [26] and having a
low socioeconomic level [27] were associated with being
diagnosed with ADHD. In our study, we found that
ADHD was associated with a positive family psychiatric
history as reported by the parents who were interviewed;
however, we did not find an association between having ADHD and the parents’ marriage status and socioeconomic level. It has been consistently reported in the
literature that parents of children with ADHD are more
likely to have psychiatric illnesses such as ADHD, mood
and anxiety disorders, personality disorders and substance use [28, 29]. Contrary to our psychiatric controls subgroup, our ADHD subgroup had a significantly
poorer academic performance (higher propensity to
repeat grades and to need home tutoring) compared to
the healthy subgroup, a finding that has been well-documented in the international literature. A recent metaanalysis found that poor attention and hyperactivity are
strong predictors of academic problems such as repeating grades and using special education services even after
adjusting for IQ, socioeconomic status and comorbidities [30]. Added to the academic difficulties, the ADHD
and the psychiatric controls subgroups experienced more
peer-relation difficulties than the healthy subgroup, as
evidenced by a higher propensity to bully others and to
be bullied. Indeed, it has been shown that school children who have any type of mental health issues (including ADHD) were more likely to be involved in bullying as
perpetrators and/or victims than healthy school children
[31, 32].
Similar to international literature, adolescents in our
ADHD subgroup had significantly more psychiatric
comorbidities such as emotional disorders and ODD [33,
34], and more alcohol use [35] as compared to those who
do not have ADHD. The loss of other significant associations (e.g., with CD, chronic medical conditions, and
cigarette smoking) might be due to the small numbers as
evidenced by the large confidence intervals of the odds
ratios.
Although all psychiatric illnesses require in their diagnostic criteria impairment in functioning, our study
showed a significantly higher burden of disease for
ADHD on the adolescent and his/her surroundings as
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measured by the total impact score on the SDQ, compared to other psychiatric illnesses. However, there
seems to be a discrepancy between the parents’ and the
adolescents’ perceptions of burden of ADHD: parents
found it to be significantly burdensome as evidenced by
an average total impact score above 2, whereas affected
adolescents had an average score of 0.67, reflecting a perception of a lack of impairment [36]. Our results are in
line with previous reports highlighting the clinical importance of parent-reported impact of illness: it was found to
be predictive of new-onset seeking of mental health services and new-onset of self-harm, whereas self-reported
impact was not [37]. In our study, the higher burden of
disease in ADHD was indeed associated with a better
awareness to consider seeking help from a mental health
professional; however, only a negligible proportion of
those actually sought it. A similar reluctance to seek psychiatric treatment has been reported in Lebanese adults
(only 10.9% of diagnosed adults obtained treatment) and
has been explained by the preponderance of barriers to
treatment in Lebanese society, including financial constraints and a lack of mental health awareness [38]. The
international literature has consistently reported that
ADHD is undertreated [39, 40] and a recent meta-analysis identified the following main barriers to seeking treatment for ADHD: child characteristics (sex, age, ethnicity,
comorbidities), family’s socioeconomic status, structural
barriers (financial costs, healthcare system), parents’ perception of ADHD and of its treatment and fear of stigma
[41]. Further research exploring Lebanese-specific barriers to seeking mental health services in general and
ADHD treatment in particular is timely.
Limitations and offsetting strengths

The findings of this study must be interpreted with some
limitations in mind. Our findings may not be generalizable to the entire population of Lebanon since our sampling was strictly limited to Beirut, given the lack of an
updated official population census (last one conducted in
1932). Our sample, however, reliably reflected the diversity of the socioeconomic strata of the Lebanese society
as a whole [42]. In addition, we administered the SDQ to
the adolescent and one parent/legal guardian but not to a
teacher, which might have underestimated the impact of
the illnesses surveyed.
Despite these limitations, this study is the first to investigate ADHD in adolescents in Lebanon and the first in
the Arab region to uncover the significant medical, academic and functional burden as well as important correlates. Our findings highlight the need for relevant
governmental authorities and mental health advocates
to further develop public awareness about the symptoms
of ADHD and the functional impact of the illness and

Ghossoub et al. Child Adolesc Psychiatry Ment Health (2017) 11:20

the availability of resources for treatment. These efforts
should specifically focus on schools as teachers and
counselors can be educated to detect possible symptoms
and discuss with the parents referrals for an assessment.
Finally, mental health specialists should be sensitized to
extensively discuss treatment options and their benefits
and risks not just with the parents, but also with the
affected adolescent.
Abbreviations
ADHD: attention-deficit/hyperactivity disorder; BEI-PSY: Beirut Epidemiologi‑
cal Investigation of the Psychiatric Status of Youth; CD: conduct disorder; COI:
cost-of-illness; DALY: disability-adjusted life years; DAWBA: development and
well-being assessment; DSM: Diagnostic and Statistical Manual; ICD: Inter‑
national Classification of Disease; IQ: intelligence quotient; IRB: Institutional
Review Board; ODD: oppositional defiant disorder; OR: odds ratio; PRQ: peerrelations questionnaire; SDQ: strengths and difficulties questionnaire; SPSS:
statistical package for the social sciences; USA: United States of America.
Authors’ contributions
All authors read and approved the final manuscript.
Author details
1
Department of Psychiatry, American University of Beirut, P.O. Box 11‑0236,
Riad El‑Solh/Beirut 1107 2020, Lebanon. 2 Department of Epidemiology
and Population Health, Faculty of Health Sciences, American University of Bei‑
rut, Beirut, Lebanon. 3 Department of Psychiatry, Washington University in St.
Louis, St. Louis, USA. 4 Department of Psychology, Faculty of Arts and Sciences,
American University of Beirut, Beirut, Lebanon. 5 Department of Psychology,
Queens College, City University of New York, New York, USA.
Acknowledgements
None.
Competing interests
The authors declare that they have no competing interests.

Page 8 of 9

3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.

15.
16.
17.

Availability of data and materials
The datasets analyzed during the current study are available from the cor‑
responding author on reasonable request.

18.

Consent for publication
Written informed consents from participating parents/legal guardians and
assents from adolescents were obtained.

19.

Ethics approval and consent to participate
BEI-PSY was approved by the Institutional Review Board (IRB) at the American
University of Beirut.

20.
21.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

22.

Received: 1 September 2016 Accepted: 17 March 2017
23.
24.
References
1. American Psychiatric Association. Diagnostic and statistical manual of
mental disorders. 5th ed. In: A.P. Association, editor. Washington D.C.:
American Psychiatric Association; 2013.
2. Thapar A, Cooper M. Attention deficit hyperactivity disorder. Lancet.
2016;387(10024):1240–50.

25.
26.

American Psychiatric Association. Diagnostic and statistical manual of
mental disorders. 4th ed. In: A.P. Association, editor. Washington D.C.:
American Psychiatric Association; 1994.
World Health Organization. ICD-10: international statistical classification
of diseases and related health problems. In: W.H. Organization, editor.
Geneva: World Health Organization; 2011.
Whiteford HA, et al. Global burden of disease attributable to mental and
substance use disorders: findings from the Global Burden of Disease
Study 2010. Lancet. 2013;382(9904):1575–86.
Leibson CL, Long KH. Economic implications of attention-deficit
hyperactivity disorder for healthcare systems. Pharmacoeconomics.
2003;21(17):1239–62.
Thomas R, et al. Prevalence of attention-deficit/hyperactiv‑
ity disorder: a systematic review and meta-analysis. Pediatrics.
2015;135(4):e994–1001.
Suhail HJ. Prevalence of mental disorders among adolescents of second‑
ary schools in Diwaniya governorate. Al Qadisiah Med J. 2012;8(13):18–27.
Miller T, et al. Emotional and behavioural problems and trauma exposure
of school-age Palestinian children in Gaza: some preliminary findings.
Med Confl Surviv. 1999;15(4):368–78 (discussion 391–3).
Nafi OA, Shaheen AM. Prevalence of attention deficit hyperactive disorder
(ADHD) in school children in Al-Qaser District Jordan. Jordan Med J.
2011;45(1):37–43.
Richa S, et al. ADHD prevalence in Lebanese school-age population. J
Atten Disord. 2014;18(3):242–6.
Okasha A, Karam E, Okasha T. Mental health services in the Arab world.
World Psychiatry. 2012;11(1):52–4.
Maalouf FT, et al. Psychiatric disorders among adolescents from Lebanon:
prevalence, correlates, and treatment gap. Soc Psychiatry Psychiatr Epide‑
miol. 2016;51(8):1105–16.
Goodman R, et al. The development and well-being assessment:
description and initial validation of an integrated assessment of
child and adolescent psychopathology. J Child Psychol Psychiatry.
2000;41(5):645–55.
Rigby K, Slee PT. Dimensions of interpersonal relation among Australian
children and implications for psychological well-being. J Soc Psychol.
1993;133(1):33–42.
Goodman R. The strengths and difficulties questionnaire: a research note.
J Child Psychol Psychiatry. 1997;38(5):581–6.
Alyahri A, Goodman R. Validation of the Arabic strengths and difficulties
questionnaire and the development and well-being assessment. East
Mediterr Health J. 2006;12(Suppl 2):S138–46.
Zeinoun P, et al. Validation of an Arabic multi-informant psychiatric
diagnostic interview for children and adolescents: development and
well being assessment-Arabic (DAWBA-Arabic). Compr Psychiatry.
2013;54(7):1034–41.
Farah LG, et al. ADHD in the Arab world: a review of epidemiologic stud‑
ies. J Atten Disord. 2009;13(3):211–22.
Alhraiwil NJ, et al. Systematic review of the epidemiology of atten‑
tion deficit hyperactivity disorder in Arab countries. Neurosciences.
2015;20(2):137–44.
Dopfner M, et al. How often do children meet ICD-10/DSM-IV criteria
of attention deficit-/hyperactivity disorder and hyperkinetic disorder?
Parent-based prevalence rates in a national sample—results of the BELLA
study. Eur Child Adolesc Psychiatry. 2008;17(Suppl 1):59–70.
Foreman D, Morton S, Ford T. Exploring the clinical utility of the develop‑
ment and well-being assessment (DAWBA) in the detection of hyper‑
kinetic disorders and associated diagnoses in clinical practice. J Child
Psychol Psychiatry. 2009;50(4):460–70.
Visser SN, et al. Trends in the parent-report of health care provider-diag‑
nosed and medicated attention-deficit/hyperactivity disorder: United States,
2003–2011. J Am Acad Child Adolesc Psychiatry. 2014;53(1):34.e2–46.e2.
Bu-Haroon A, Eapen V, Bener A. The prevalence of hyperactivity symp‑
toms in the United Arab Emirates. Nord J Psychiatry. 1999;53:439–42.
Bener A, Qahtani RA, Abdelaal I. The prevalence of ADHD among primary
school children in an Arabian society. J Atten Disord. 2006;10(1):77–82.
Fayyad JA, Sadek M, Cordahi C. Attention deficit hyperactivity disorder, in
images in psychiatry: an Arab perspective. In: Ahmed O, Mario M, editors.
Cairo: Scientific Publishing House; 2001.

Ghossoub et al. Child Adolesc Psychiatry Ment Health (2017) 11:20

27. Attia M, et al. Attention deficit/hyperactivity disorder (ADHD): Part I.
Prevalence and some socio-demographic parameters. Alex J Pediatr.
2000;14(1):1–8.
28. Biederman J, et al. Further evidence for family-genetic risk factors in
attention deficit hyperactivity disorder. Patterns of comorbidity in
probands and relatives psychiatrically and pediatrically referred samples.
Arch Gen Psychiatry. 1992;49(9):728–38.
29. Lopez Seco F, et al. Maternal psychiatric history is associated
with the symptom severity of ADHD in offspring. Psychiatry Res.
2015;226(2–3):507–12.
30. Polderman TJ, et al. A systematic review of prospective studies on
attention problems and academic achievement. Acta Psychiatr Scand.
2010;122(4):271–84.
31. Holmberg K, Hjern A. Bullying and attention-deficit–hyperactivity
disorder in 10-year-olds in a Swedish community. Dev Med Child Neurol.
2008;50(2):134–8.
32. Yen CF, et al. Association between school bullying levels/types and men‑
tal health problems among Taiwanese adolescents. Compr Psychiatry.
2014;55(3):405–13.
33. Merikangas KR, Nakamura EF, Kessler RC. Epidemiology of men‑
tal disorders in children and adolescents. Dialogues Clin Neurosci.
2009;11(1):7–20.
34. Volk HE, Neuman RJ, Todd RD. A systematic evaluation of ADHD and
comorbid psychopathology in a population-based twin sample. J Am
Acad Child Adolesc Psychiatry. 2005;44(8):768–75.

Page 9 of 9

35. Kivimaki P, et al. Alcohol use among adolescents, aggressive behaviour,
and internalizing problems. J Adolesc. 2014;37(6):945–51.
36. Goodman R. The extended version of the strengths and difficulties
questionnaire as a guide to child psychiatric caseness and consequent
burden. J Child Psychol Psychiatry. 1999;40(5):791–9.
37. Stringaris A, Goodman R. The value of measuring impact alongside
symptoms in children and adolescents: a longitudinal assessment in a
community sample. J Abnorm Child Psychol. 2013;41(7):1109–20.
38. Karam EG, et al. Prevalence and treatment of mental disorders in Leba‑
non: a national epidemiological survey. Lancet. 2006;367(9515):1000–6.
39. Sawyer MG, et al. Use of health and school-based services in Australia by
young people with attention-deficit/hyperactivity disorder. J Am Acad
Child Adolesc Psychiatry. 2004;43(11):1355–63.
40. Visser SN, Lesesne CA, Perou R. National estimates and factors associated
with medication treatment for childhood attention-deficit/hyperactivity
disorder. Pediatrics. 2007;119(Suppl 1):S99–106.
41. Corkum P, et al. Barriers to evidence-based treatment for children with
attention-deficit/hyperactivity disorder. Atten Defic Hyperact Disord.
2015;7(1):49–74.
42. Households living conditions survey (2007). Central Administration of
Statistics; 2008.

Submit your next manuscript to BioMed Central
and we will help you at every step:
• We accept pre-submission inquiries
• Our selector tool helps you to find the most relevant journal
• We provide round the clock customer support
• Convenient online submission
• Thorough peer review
• Inclusion in PubMed and all major indexing services
• Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit

