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Aim of the Work

In the theoretical part, we aim to:

1.

Review the epidemiology of ADHD and variation in the
prevalence rate.

Review literature about the clinical picture, diagnosis and
comorbid psychiatric conditions with ADHD.

Review the main etiological factors, methods of
assessment and treatment of ADHD.

In the practical part, we aim to:
1. To verify the study hypothesis.
2. To find answers to the following questions.

a. How prevalent is ADHD in a sample of preparatory
school students?

b. What is the clinical profile of ADHD in this age
group?

c. Is there a gender difference in the clinical
presentation of ADHD?

d. What are the comorbid psychiatric disorders with
ADHD?

e. What are the psycho-socio-demographic correlates
and different variables associated with ADHD?

f. Are there any risk factors associated ADHD?



INTRODUCTION

Attention deficit hyperactivity disorder (ADHD) is a
commonly diagnosed behavioral disorder of childhood that
represents a costly major public health problem. Patients
with ADHD have pronounced impairments and can
experience long-term adverse effects on academic
performance, vocational success and social-emotional
development, which have a profound impact on individuals,
families, schools, and society. Despite progress in the
assessment, diagnosis, and treatment of ADHD, this disorder
and its treatment have remained controversial (Frazier et al,
2006).

Attention deficit/hyperactivity disorder (ADHD) is a
highly prevalent and detrimental disorder characterized by
developmentally inappropriate inattention, hyperactivity,
and impulsivity. It appears in between 3% to 9% of the
general population of children, affecting more males than
females by a ratio between 2:1 to 9:1, with an average onset
of 3-6 years of age (American Psychiatric Association, 1994;
Anastopoulos and Shalfter, 2001). Attention-
deficit/hyperactivity disorder (ADHD) is a common
neurobehavioral disorder of childhood and adolescence. It is
often chronic in nature, with symptoms which may continue
into adulthood (Brown, 2000 and Leibson et al, 2001).



Contrary to early views of the disorder that indicated
that it might represent a maturational lag and suggested that
children would grow out of it, it has become clear that, in
most cases, ADHD doesn’t resolve once children enter
puberty (Brown, 2000). For the majority of children
diagnosed with ADHD, as many as 65%, the diagnosis
persists into adolescence (Pelham et al, 2005).

Many studies have shown that the most salient
manifestations of ADHD change during adolescence are
hyperactivity, although still present, it becomes much less
visible during this age group (Biederman et al, 2004).
Academic problems that might have been less noticeable or
were treated effectively during elementary school may
become much more of a problem. In middle school and high
school, cognitive demands increase significantly and the
adolescent is expected to become more independent of adult
supervision. Students are exposed to multiple teachers and
classes and the amount of assigned homework increases.
Finally problems with peer relationships become more
obvious as the social environment changes with adolescence
and peer interactions assume a new importance (Barkley et
al, 2004).

These changes in context, expectations and maturation
result in very different case presentations than among school
aged children (American Academy of Pediatricians, 2000).



Adolescents with ADHD often seem emotionally
immature, compared with their same age peers. They often
do best when interacting with younger children. Adolescents
and children with ADHD often display affect, both negative
and positive that is excessive for the situation. The symptoms
include becoming frustrated easily and having a short fuse,
with sudden outbursts of anger. Cognitive impairments
become increasingly problematic. They are distracted easily
or have difficulty tracking and completing their projects
(DuPaul et al,, 2003).

Recently, evidence has been accumulating regarding
high level of comorbidity of ADHD with a number of
psychiatric disorders (Pelham et al, 2005). Between 25% and
75% of adolescents with ADHD also meet diagnostic criteria
for oppositional defiant disorder or conduct disorder, which
result in significant additional impairment that increases
difficulty treating these adolescents. Others reported similar
increased risk for substance use disorder, mood disorder,
anxiety disorder and antisocial personality disorder (Barkley
etal, 2004).

Assessment of ADHD among adolescents is often more
challenging than assessment among younger children.
Teachers and parents can usually provide helpful information
about homework patterns, school grades, and daily routines
of their adolescent son or daughter but little direct
information on school function, social interactions, and peer



relationships (Brown et al, 2001). Given the limitations of
teacher and parent reports, it would be ideal if adolescents
could provide reliable self-reports about symptoms and
impairment; however, this does not seem to be the case.
Consistent with studies reporting information for adolescents
with ADHD tend to under-report dramatically their level of
impairment and symptoms (¥rezier and Youngston, 2006).

Although much progress has been made in our
understanding of the diagnosis and treatment of ADHD, much
has yet to be researched, particularly for adolescents. It is
clear that the current diagnostic criteria, although valid for
children, may need to be modified for adolescents and adults
to reflect the developmental changes that take place as
children approach adulthood (Silver, 2004).



Rationale of the study

According to the Egyptian population census, 2004; the
total number of subjects aging between 11-15 years was
found to be 9047362, which constitute about 13% of the total
Egyptian population (7he Statistical Year Book, 2004). Such a
fairly large population, couldn’t be ignored to study the
prevalence of ADHD disorder, especially that they are
expected to be carryout a major part of the responsibility of
raising the new generation in an appropriate way, thus
playing an important role in building up healthy society.

Study of ADHD in this age group has received limited
research attention, thus this study will be of great interest if it
could be performed successfully as it would provide data to
plan for prevention, early assessment and detection of cases,
thus to reach the main goal of treatment, improvement in the
domains of the subjects functioning including the academic
performance and family functioning.

To our knowledge, this is one of the first attempts to
study the prevalence of ADHD in preparatory school students

in Egypt.



Hypothesis

The thesis was designed to verify the following

hypotheses:

e ADHD is a prevalent disorder among preparatory school
students and will show high comorbidity with other
psychiatric disorders.

e There is a specific psycho-socio-demographic correlates
and difference in profile of symptoms of ADHD in this age

group.



SUBJECTS AND METHODS

In this chapter the details of the following will be

described.
I- Study design.
I1- Site of the study.
I11- Selection of subjects and controls.
IVV- Choice of subjects.
V- Choice of tools:
1- Conners adolescent self report scale (short form).

2- Conners adolescent self report scale (long form).

3- K-SADS-PL

4- 1Q (WISC)

5- Others (Famy and Sherbini Social Scale Designed

Questionnaire)
V1- Procedures.
a- Pilot study.
b- Study proper.
V1I- Statistical analysis



A- Study design:

This study is a school based cross-sectional survey.

B- Site of the study

The plan was worked out to draw a sample of the population
from male and female preparatory school students in Greater
Cairo.

C- Sample Selection:

Determination of the size of this sample was after the
consultation of Prof. Mohsen Gadallalla, Chair of Community
Department, Ain Shams University.

Sampling was performed randomly at five different levels:

1. The city (Cairo) has 5 major geographical areas from which
one was picked namely (Eastern Cairo).

2. Educational system in Eastern Cairo were divided into two
major categories (Private and state) education.

3. Schools were selected from two educational district, one
represents relatively higher socioeconomic status (private
schools) in Heliopolis area and the other less affluent status,
which is public schools in EI Mataria area.

4. From each school district, we choose one school for boys and
one school for girls.

5. From each school, 3-classes were selected for the first and
second grade preparatory.

N.B. We exclude 3" preparatory grade because of cancellation of the

3" preparatory grade in this year.

Figure (M1) Hlustration of the study sample
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D- Subjects:

1005 male and female students were chosen to be assessed
and studied by our tools. Dropped out students were 80 students
which makes the percentage of defaulters 8.6%. The reason for
dropping out ranges from their absence from school at the period
of the study or the absence during lessons or the period of the
break and some refused to share.

Inclusion criteria

= Both genders.

= Age between 12-15 yrs.

= No past history of sensory or motor disability.

Exclusion criteria
= Past history of sensory or motor disability.



E. Controls

e Controls were chosen from those who scored below 65 in
Index Subscale (cut off point CASS:S) having no ADHD
symptoms.

e We tried as much as possible to match them with the ADHD
group as regards type of school, age and gender. Then we
interview them using K-SADS-PL to exclude subjects with
ADHD and psychiatric morbidity.

e The number of the control groups was similar to the number
of the ADHD cases.

Fig. (M2.1) Fig. (M2.2) Fig. (M2.3) Fig. (M2.4)




F- Tools
Preparation of the tools:

Translation of the Conners Adolescent self rating scale short
form and long form into Arabic was done by three bilingual
individuals. All three were native Arabic speakers with excellent
proficiency in English. The individuals were psychiatric
physicians including the researcher of this study.

Once the three translations were completed discrepancies
between them were resolved and one unified translation of the
self report form was created. Then, the final Arabic version was
back-translated by a fourth individual who was unaware of the
original English language document. Once the back translation
was completed further discrepancies between the back translation
and the original document were resolved.

Few more modification were made based on feedback from
students who completed the scale in the pilot phase.

We are now in the procedures for the approval and acceptance of
these translations by the author, professor Keith Conners.

Conners-Wells' Adolescent Self report Scale:
1- Short form (CASS:S)
Aim: Screening preparatory schools adolescents for ADHD.
The CASS:S form contains 27 items and is appropriate for
use with youth between the ages of 12 and 17. The subscales on
the CASS:S closely parallel the subscales on the parent and
teacher short forms. The short self report form, which is
approximately 30% of the length of the long-self report, contains
4 subscales.



A. Conduct problems (6 items)

B. Cognitive problems/inattention (6 items)
C. Hyperactivity (6 items)

D. ADHD index (12 items)

2- Conners-Wells' Adolescent Self report Scale-Long
form (CASS:L):

Aim: Detailed assessment of ADHD symptom pattern and
severity of symptoms in the high scores on CASS:S.

The CASS:L form contains 87 items and is appropriate for
use with youths between the ages of 12 and 17 the CASS:L is
typically used with adolescents when extensive information and
DSM-IV consideration are required. The CASS:L does not
include the clinical global index. The adolescent should respond
based on feeling and situations that he experienced.

This version includes 10 subscales: Family Problems (12-
items), Emotional Problems (12-items), Conduct Problems (12-
items), Cognitive Problems/ Inattention (12-items.), Anger
Control Problems (8-items), Hyperactivity (8-items), ADHD
Index (12-items), and DSM-IV Symptom Scales (18-items)
(includes 2 subscales: DSM-IV Inattentive [9-items] and DSM-
IV Hyperactive-Impulsive [9 items]).

These two self report scales are designed by Keith Conners
to address the increasing emphasis on multimodal assessment of
ADHD. This form was tailored to be easy for any typical
adolescent to use and understand. Adolescents with a reading
level of at least grade 6 are candidates for the CASS scales.



The forms were tailored to this age group, not younger

children because as ADHD children become older, they have
increased rates of antisocial acts, conduct disorder, substance
abuse, family disturbance, negative academic and social
outcome, anxiety, depression and other internalizing problems
which were captured in this form.

Administration and scoring:
Administration time:

CASS:S form takes about 5-10 minutes to complete.

CASS:L form takes about 15-20 minutes to complete.

The scale should be completed at one sitting if possible to
obtain the data.

Responses are made by circling (0) for "Never, Seldom”, (1)
for "Occasionally"”, (2) for "often", or (3) for "Very often or
always".

Scoring:

The scales are plotted on hand scored profile to obtain the raw
scores, T-scores and percentile scores of the adolescents
according to their age; two age groups are designated namely
ages (12 to 14 years) and ages (15 to 17 years old).

Two different profiles are available according to the
adolescent's gender, namely: male profile and female profile.
The percentiles and T-Scores of the patient are obtained by
plotting the raw scores in the appropriate profile form and
column. The T-scores are then interpreted as being typical or
atypical according to 5-point categorization as follows in



Interpretation:
e T-scores of above 65 are usually taken to indicate a clinically
significant problem.

3- The Kiddie Schedule for Affective Disorders and
Schizophrenia, Present and Lifetime versions (K-SADS-PL)
(Kaufman et al., 2000)

Aim: Assessment of present and life time comorbid psychiatric

disorders

e The Schedule for Affective Disorders and Schizophrenia for
School age Children (K-SADS) was originally developed in
1977 by Chambers et al. (1985) on the basis of Endicott and
Spitzer's Schedule for Affective Disorders and Schizophrenia
(SADS) for adults. The K-SADS is an interviewer-based,
semi-structured interview for children age, 6-18. Its primary
goals is to assess current and life time history of psychiatric
disorders, assess episodes of psychopathology and to make
categorical diagnosis by directly interviewing children and
adolescents and their parents, according to DSM-III-R and
DSM-1V criteria.

e The K-SADS-PL is administered by interviewing the youth,
the mean age of patients for administration ranges from 6-18
with less accuracy on extra-polation of the age range. The
mean administration time is 80-90 minutes.

e |t is preceded by an unstructured introductory interview which
takes about 10-15 minutes to complete. In this section,
demographic, medical data, presenting complaint and other
areas of adolescents functioning are inquired about. The



screening interview assesses the primary symptoms of the
different diagnoses of the K-SADS-PL. Positive scores (a
score of 3 on any of the screened symptoms) in the screening
interview mandates completion of the corresponding
supplement questionnaire.

e Supplement completion checklist: The K-SADS-PL contains
5 diagnostic supplements for the psychiatric disorders
assessed, namely: affective disorders, psychotic disorders,
anxiety disorders, behavioral disorders and substance abuse
and other disorders supplement, culminating in confirmation
of the diagnosis.

e In this study we will use it for assessment of the ADHD
adolescents for diagnostic and comorbidity profile.

e The majority of the items in the K-SADS-PL are scored using
a 0-3 point-rating scales as follows:

-0 indicates no available information

-1 the symptom is not present

-2 subthreshold intensity of symptomatology

-3 threshold criteria



Whereas other points are scored on a 0-2 point rating scale
on which

- 0 implies no available information

- 1 the symptom is not present

- 2 the symptom is present

The Arabic version of the K-SADS-PL used in this study was
translated and validated through previous research conducted
by (Ibrahim et al., 2000) in the Institute of Psychiatry, Ain
Shams University.

4- Wechsler Intelligence Scale for Children (WISC) Arabic
version (Mohamed E. Ismail & Louis Melekia, 1999)
Aim: Assessment of intellectual abilities and cognitive functions

The Wechsler scale provides information about the most
important aspects of the subject's intellectual functioning. It
was chosen in our study to:

= Determine the general level of intelligence.

= Explore the difference between verbal and performance

scales.

Description: Wechsler Intelligence Scale is a battery
comprising 11 subtests-each is scored on its own-which are
divided into two parts: 1) Verbal Scale Subtest; for verbal
1.Q., and is based on six verbal subtests. 2) Performance
Scale Subtests; for performance 1.Q. and is based on five
performance subtests. Both scored yield the Full Scale 1.Q.,
which is the average index of general intellectual functioning.
Choice of version: We used the standardized Arabic version
of the test (Abdel Wahed and Melika, 1999).



This is one of a series of standardized tests to evaluate the
cognitive and intellectual abilities of children and adults.
Choice of subjects: In this study, it was used it to assess
adolescents 12 years and older (as inclusion criteria).

Four verbal subscales were used: Comprehension
arithmetic, similarities and digit-span and three performance
subscales were used: Picture completion, Block design and
digit-symbol and accordingly verbal, performance and total
I1Q were calculated.

The test was administrated by clinical psychologist in a
special school classroom.

[Fable(v13)



5- Fahmy and EI Sherbini social scale
Aim: Assessment of the social classes

e Subjects were classified into social class 1, 2, 3 and 4
according to an Egyptian classification developed by Fahmy
and El-Sherbini (1986).

e The classification is based on the following parameters
education and work of the father, education and work of the
mother, income, crowding index, health behavior and life
style variables. The parameters yield a total score according to
social class:

e This scale was proved to be an extremely useful in assessment
of Egyptian community.

e Score of 25-30 is considered high social class and high
middle class.

e Score of 20-25 is considered middle social class.

e Score of 15-20 is considered low middle and low social
classes.

e Score of 14 or less is considered very low social classes.

6) Designed Questionnaire: (Appendix-1)

We have devised a set of questionnaires in the form of yes/no,
multiple choice, or closed ended format to assess the following
domains:

1- Personal data.
2- Family background and relation.
3- Family history of mental illness and ADHD symptoms.

4
5

Past history of medical condition.
Obstetric and developmental history.



6- Scholastic achievement and school performance.

G- Procedures:
1) Pilot Study:

A pilot study was carried out as soon as permits from the
Ministry of Education were issued from the beginning of October
2006 to the end of that month to explore the kind of difficulties
liable to occur during the actual running of the work.

This pilot study had the following aims:

1- To gauge the efficiency of the tools, that is whether the
guestionnaires would be acceptable and comprehensive to the
subjects and detect possible needs to alter or modify the tools
used.

2- To explore and identify the nature of the atmosphere that
would be created inside the classroom while the students were
given the questionnaire. It was crucial to know, in advance,
whether such an atmosphere would have a facilitating or
obstructing effect.

3- To assess the flexibility of the school authorities. In other
words, to see to what extent the school authorities were
willing to cope not only with the gross requirements of the
work, but also with the unforeseen complications which might
necessitate some change of already agreed-upon management.

The questionnaire was administered to about 106
preparatory school students distributed among 3 classes in one
public school in EI Matria district. Data collection was under the



supervision of a senior staff and analysis of the collected data
made it clear that conducting the main study would certainly not
be a fruitless effort.

We were able to identify and deal with some problem:

1- Place for interview: we had the permission to interview
clinical cases of ADHD in a separate room.

2- Most of students were neither used nor acquainted to the idea
of signing a written consent, thus we comforted our
participants by obtaining verbal informed consent.

3- Regarding the applicability and feasibility of the assessment
tools:

e The researcher had to give clear instructions and to clarify
the questionnaires to students participating in the research.

e During the period, the researcher became acquainted with
the research tools and be able to use KSADs-PL with good
inter rater reliability.

e Feedback from students to make final modification in the
translation of tools.

e Modifications of some of the designed questionnaire
guestion were done with more description.

I1) The study proper:

e The study proper was initiated and completed during the
educational year of 2006-2007, in the period from the
beginning of November 2006 till the end of March 2007.

1- Approval and consent

e A number of administrative clearances had to be obtained
before entering the preparatory schools. Each Ministry of



Education administrative level had to give their approval,
beginning with the Ministers office, The Ministry of Security
Administration, local Ministry Administration Office, and
then the school district.

Data were collected through the administration of the
predesigned questionnaires to the students. After explaining
the purpose of the study, students were informed that
participation was voluntary, and that any candidate can exit
from the study at anytime without giving justification,
subjects of the study were anonymous and results of the study
would not be shared with a third party and would only be used
for scientific purposes. Verbal consent was obtained
Instructions had to be given to students about the way to
answer the questionnaires.



2- Application of tools

e For each class, the study was not possible to be completed in
the same school day. Therefore the students were assessed on
two or three successive days.

e The assessment was conducted within the break time (about
20-30 minutes) and the two to three lessons (each about 45
minutes) preceding or following the break.

Step One:

All the students were assessed by:

e Designed Questionnaire.

e Fahmy and El Sherbiny Social Classification.

e Conners adolescent self rating scale short form (CASS.:S).

Step Two:

The students who scored > 65 on (CASS:S) [according to the

cut off score suggested by Conners 2002] were further

evaluated by:

A- Kiddie Schedule for Affective Disorders and Schizophrenia
Present and Life Time version K-SADS-PL. for clinical
diagnosis of ADHD and other comorbid psychiatric disorder.

B- Conners adolescent self report scale-long form (CASS;L) for
detection of severity of ADHD.

C- 1Q assessment using the Arabic version of Wechsler
intelligence scale for children (WISC).



Step Three:

We compared the ADHD group (87 students) with the
matched control group (87 students) a regards different
variables.

Statistical Analysis:

All data were recorded and entered on a compatible

computer. Analysis was done using a Statistical Package for
Social Sciences, version 15 (SPSS). The results were tabulated,
grouped and statistically analyzed and described using
descriptive and analytical statistics using the following tests:

One way AVONA test (F): Was used when comparing several
means to see how several independent variables interact with
each other and what effects these interactions have on a
dependent variable.

Student t- test: Used to test for statistical significance of
variance between two samples means.

Logistic regression analysis: Logistic regression is a model
used for prediction of the probability of occurrence of an
event by fitting data to a logistic curve. It makes use of
several predictor variables that may be either numerical or
categorical.

Chi-square (x2): Statistical test to determine the probability
that on observed deviation from the expect event or outcome
occurs solely by chance for qualitative data.

Mean and standard deviation (1+SD): for quantitative data.

P Value: Used to indicate the level of significance:

e P >0.05: Insignificant

e P <0.05: Significant



e P <0.01: highly significant
e P <0.001: Very highly significant.



RESULTS

The prevalence of ADHD has increased across diagnostic
classification systems as a greater proportion of individuals
falling along the liability continuum are recognized as
experiencing warranting clinical support (Skounti et al., 2007).
Prevalence rates vary across populations from 2.2% to 16.1%
with variability influenced by diagnostic criteria, number and
type of information, degree of impairment, age and sex of the
population and clinical versus community cohorts (Faraone et
al., 2003; Skounti et al., 2007). Although most epidemiological
studies have centered on children, recent studies have found
prevalence rates of ADHD among adolescents to be comparable
(Skounti et al., 2007), although several prospective studies
support a decline in prevalence from childhood to adolescence
(Nolan et al., 2001).

The present study investigates the prevalence of ADHD
among (925) male and female preparatory school students.
Conners-Wells Adolescent Self report scale-short form (CASS:S)
was used as a screener for ADHD symptoms, on the other hand;
K-SADS-PL, which is a valid standardized instrument, was used
to diagnose ADHD cases, their subtype and associated
comorbidity. Conners-Wells Adolescent Self report scale long
form (CASS:L) was used to assess the clinical profile and
severity in the ADHD group of students.

Results in this chapter were grouped to cover the
following items

Section (1)



= Description of the whole students population included in
the research.

Section (2)

= The prevalence of ADHD among sample of preparatory
school Egyptian students.

Section (3)
» The clinical profile of ADHD cases.
Section (4)
= Different variables associated with ADHD cases.
Section (5)
= Severity of ADHD and its relation with different variables.
Section (6)
= Comparison between ADHD cases and controls.



SECTION (1)

Description of the whole students population
¢ In this section the following items will be highlighted:-
= Description of the sample regarding:
I- Socio demographic data:

= Age.

» Grade

= Socioeconomic class.

= Number of sib.

= Sib order.

= Mean number of rooms.

= Housing.

I1- Family circumstances
A- Family background:
a. Parent’s existence.
b. Consanguinity.

B- Family atmosphere:
a. Parental separation.
b. Parental disharmony.
c. Intra family relation.
d. Parent's attitude.
= Aggression (domestic violence).
= Abuse (physical).
C- Family history of psychiatric illness:
a. Psychiatric illness within the family.
b. Symptoms of ADHD within the family.



c. History of psychiatric medication.
d. History of psychiatric hospital admission.

I11- Personal data and past history

A- Natal, postnatal problems:
= Natal problems (obstetric complication).
= Post natal adverse event.

B- Developmental history:
= Delayed milestones.
» Delayed sphincter control.
= Delayed language or language problems.

C- Medical history and physical health:
= Heart problems.
» Chest problems.
= Liver problems.
= Joint problems.
= Renal problems.
= Epilepsy problems.
= Head trauma.



I- Sociodemographic data
Data covered the following Items: ([Table 1)
Age:

We found that the mean age for the whole students sample
was 12.9+0.85 years.

Socio economic class

Table (1) demonstrates that 34.2% of the studied sample
belonged to high social class according to Fahmy and EL
Sherbini social classification scale, followed by 50.9% belonged
to middle social class, 8.3% belonged to low social class and
6.6% belonged to very low social class.

Mean number of rooms
The mean number of rooms for the whole group was found
to be 2.68+0.64.

Number of sibs
Subjects in our sample belonged to medium sized families
and had approximately 2.29+1.22 mean number of sibs.

Sib order
Most of our sample students were the first child or the
second child of their families (36.6% and 35.8% respectively).

Mean number of rooms and mean housing ratio
Our students (n=925) lived in 2.68+6.64 number of rooms
and their mean share of housing was 0.69+0.274.



I1- Family circumstances:

A. Family background: (Fig. 1apl& Table 2)

Parents existence:
We found that 94.4% of our whole sample live with both

parents, while only 5.6% had single parent family due to paternal
death 4.0%, maternal death 1.5% or both parents death 0.1%.

Consanguinity:
Most of our students (78.5%) had non consanguineous
families with only 20.5% who showed different degrees of

consanguineous relation [Figure 1t & [Table 2)]




B. Family atmosphere
Parents separation and disharmony:

Only 11.8% of the whole group (n=925) were exposed to
parental separation and 10.8% were suffering from parental

troubles and disharmony (Fig. 2 4, &

Intra familial relation:

Most of the students had warm intra familial relation
(89.9%) with 2.6% exposed to criticism, 3.4% had quarrelsome
relationship and 4.1% had cold relationship (Fig. 2d & [Table 3)]

Parent's attitude:

10.2% of the whole students population (n=925) described
their parents as (aggressive parents) and 4.8% were exposed to
physical abuse by parents [Fig. 2d & [Table 3)]

C. Family history of psychiatric illness:
Most of our students population had no family history of
psychiatric illness, treatment or admission to psychiatric

hospitals (87.9%, 92.6% and 96.0% respectively) b8 0
&

Most of the students population had no ADHD symptoms
in the family (Fig. 34 & [Table 4))




I11- Personal data and past history:
A- Natal and post natal adverse event:

Most of our group had not been exposed to obstetric
(natal) complications (90.8%) or post natal problems (83.6%)

(Fig. 4 & [rable 5)]

B- Developmental history:

Most of our studied population show no delay in the
milestones of development, sphincter control and language
problems (Fig. § & [Table 6)]

C- Medical history and physical health:

Most of our studied population had no associated medical
illness. The most frequent medical illnesses were chest problems
(12.8%), history of head trauma (12.4%) joint diseases (10.7%)
and heart problems (3.8%) (Fig. § & [Table 7)]




SECTION (2)

In this section we will demonstrate:
1. Prevalence of ADHD among sample of preparatory
school Egyptian students using CASS:S.
= Prevalence according to whole group.
= Prevalence according to gender.
= Prevalence according to school type.

2. ADHD cases according to K-SADS-PL diagnosis
among the high scorers on the Conners Short Form



Prevalence of ADHD among the studied group of

preparatory school students

The prevalence of ADHD among the studied population is
displayed on (Fig. 7a]H, i H).

9.4% (87 students) of the whole students had ADHD
symptoms as screened by CASS:S, we used the ADHD index for
scoring to identify potential cases.

Empirical analysis showed that items on the ADHD Index
are the best set of items for identifying adolescents “at risk” for
an ADHD diagnosis (Conners, 2004).

ADHD symptoms are more prevalent in boys (13.8%) than
girls (5.8%) with very highly statistically significant difference
(P =0.000) with a ratio of 2:1.

ADHD symptoms are also found higher in private school
Vs state schools showing a percentage of (10.4%) vs (8.5%)
respectively, with no statistical significant difference between the
two groups.



2- ADHD cases according to diagnosis by K-SADS among
high scorers on Conners Wells’ adolescent self report
form (CASS-S):

In our study, we used K-SADS-PL interview which is a
useful semistructured tool for the clinical diagnosis of ADHD
and associated comorbidity among the studied group.

Fig. @) shows that 86.2% of the high scorers on CASS:S
had ADHD diagnosis, 13.8% didn’t fulfill the full diagnosis of
ADHD.

They were subthreshold cases who didn’t fulfill the full
diagnostic criteria of ADHD according to DSM-1V diagnosis.
They had some symptoms which did not mount to the full
diagnosis. They had also emotional, behavioral, social and
academic problems, also they had comorbid psychiatric
conditions.

Despite that there is no statistical significant difference
among the examined groups. It appears that there is agreement
between ADHD cases by CASS:S and diagnosis of ADHD by K-
SADS-PL in the group of girls whether they were in state or
private schools. Subthreshold cases are most prominent (23.1%)
in boys from private school followed by boys from state schools

(15.6%) [Fig. 8b)]

Fig. @showed that the comparison between girls and
boys regarding K-SADS-PL diagnosis revealed that in 96.6% of
girls who were diagnosed by CASS:S as ADHD were also
diagnosed by K-SADS-PL compared to only 81% of boys
(P=0.04).




When we compared the private versus state group we did

not find any statistical significant differences as regards those
who were considered subthreshold cases.

SECTION (3)
Clinical Profile of ADHD Cases

In this section we will answer the following questions:

1.

What is the clinical profile of ADHD according to items of
Conners-Wells Adolescent Self report scale-Long form
(CASS:L) long version?

What is the clinical profile and distribution of different types
of ADHD among our sample by K-SADS-PL?

What is the associated comorbidity among ADHD sample and
the associated suicidal behavior?

[llustration of age of onset and duration of illness in the
ADHD group.

Psychiatric consultation and medication.

IQ and school performance among ADHD cases.



The clinical profile of ADHD will be described according
to: (CASS:L)

1. Items of CASS:L

= Family problems

= Emotional

= Conduct

= Cognitive

= Anger

= Hyperactivity

= DSM Inattentive

» DSM Hyperactive-Impulsive

Clinical profile according to KSADS-PL
Psychiatric comorbidity

Suicidal behavior.

Date of onset, duration of illness.
Intelligence.

School performance.

Psychiatric consultation and medication
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The clinical profile of ADHD according to (CASS:L)

Conners Adolescent Self report scale long form was used
in our study for the high scorers on CASS:S to illustrate the
following data

A- Family problems:
Operational definition of the family problems according to
Conners 2004:

High scorers are likely to perceive their parents and other
family members as uncaring, harsh or overly critical. They may
also feel emotionally distant or detached from family members
(Conners, 2004).

About 2/3 of our ADHD subjects had no family problems

(64.4%) (Fig. 9)]

Yet, family problems were encountered more commonly in
boys than girls, and in 2" grade more that 1% grade students,
moreover, in private more than state school students, yet, there is
no statistical significant differences between them|(Table 9a, b, c,




B- Emotional problems
Operational definition of the emotional problems according to
Conners:

High scorers are likely to have low self esteem and little
self confidence, feel lonely and isolated and generally have more
worries and concern than most individuals at their age (Conners,
2004).

58.6% of our ADHD cases had no emotional problems
while 41.4% had emotional problems.

When we compared different groups we found that
emotional problems were slightly higher in boys, those in state
schools and those in 2" grade. Yet, no statistically significant
differences were recoded (Table 10a, b, ¢, d)]




C- Conduct problems
Operational definition of the conduct problems according to
Conners, 2004

Individuals scoring high on this subscale are likely to
break rules, have more problems with persons in authority and be
engaged in antisocial activities than other individuals of their
age. Many items of this subscales pertain to serious misbehavior
(e.g. destruction of property, taking drugs) (Conners, 2004).

Conduct problems were found to be 13.8% among our

ADHD group (Fig11)]

Conduct problems were found to occur more oftenly in
boys (15.5%) compared to girls (10.3%) with non significant

differences First grade students show slightly higher

rate of conduct problems than did 2" grade students (P=0.345)

table. 11b)

State school ADHD students showed higher significant
rates of conduct problems than their private counter parts (fable
11c).




D- Cognitive problems

Operational definitions of the cognitive
problems/inattention according to Conners, 2004
High scorers may be inattentive. They may have more

academic difficulties than most individuals of their age, have
problems organizing and completing tasks and have particular
trouble concentrating on work that require mental effort
(Conners, 2004).

85.1% of our ADHD subjects had no cognitive problems

Cognitive problems were more prevalent in girls with very

high statistical significance (P= 0.000) ([Table 12b)

Cognitive problems were also slightly higher in private
school ADHD students that those of state school (P=0.145)

Table 12¢)

Despite that 2™ grade ADHD students showed high rates
of cognitive problems than did 1* grade students. Yet, there is no

statistical significant differences between them ([Table 12d)



E- Anger Control problems
Operational definition of the anger control problems according
to Conners

High scorers are more emotionally labile than most
individuals of their age and are easily angered and irritated by
people around them (Conners, 2004).

Most of our group had no anger control problems (92%)
(Fig. 13)] A Very highly significant statistical difference between

the different groups were recorded (P=0.005) (Table 13a)

Anger control problems were more prevalent among girls
than boys with statistically significant difference (P=0.026)

Table 13b)

Anger control problems were found to be more common in
the 2" grade and private school ADHD students, yet with no
statistical significant difference ([Table 13c, d)]

F- Hyperactivity



Operational definition of the hyperactivity according to
Conners, 2004

High scorers have difficulty staying still and feel more
restless and “on the go” than most individuals of their age
(Conners, 2004).

17.2% of our ADHD students were found to have
hyperactivity ( which was more frequent in boys than
girls and in the state than private school groups but with no
statistical significant differences ([Table 14b, c))

First grade students are significantly more hyperactive than

second grade students ([Table 14d)




G- DSM-1V inattentive
21.8% of our ADHD subjects were inattentive by DSM-IV

criteria included in CASS-L (Fig. 15)
able (15a) showed that girls from private school were

significantly more inattentive compared to other groups.

Girls were more inattentive than boys, also private school
students were more inattentive than state school ADHD students.
However, there was no statistically significant difference that
could be elicited ([Table 15b, ¢, d)]




H- DSM-IV Hyperactivity-Impulsivity
26.4% of our group was considered hyperactive impulsive.
Statistical significant difference between the studied groups

could not be elicited (Fig. 16 and [Table 16a,b,c,d))

(1) DSM-1V total
16.1% of our group was considered to have combined

(total) type. Statistical significant differences between the studied
groups could not be elicited (Fig. 16H and [Table 16 ¢, f, g, h)




2- Clinical profile of ADHD students by K-SADS-PL
Our results revealed that the most frequently recorded

subtype was the hyperactive impulsive subtype being about
(54.7%), followed by the combined subtype being (30.7%) then
the inattentive subtype as the least frequent being (14.7%) (Fig.

17).

The hyperactive impulsive subtype was found to be
significantly more prevalent in boys than girls (72.3% boys
versus 25% girls). While the inattentive ADHD subtype was
found to be more prevalent in girls than boys (35.7% girls versus
2.2% boys) and the combined type seemed to be more in girls
(P=0.000) ([Table 17a, b)]

No statistical significant difference was found among
different grades or different school types ([Table 17¢, d))




3- Psychiatric comorbidity

Results in our study displayed in (Fig. 18a) revealed that

most of our ADHD subjects have associated psychiatric
comorbidity being (85.1%).

The comorbid conditions were more encountered in boys
(19%) than girls (6.9%); yet with no statistically significant
difference

There was no statistical significant difference between
private and state school students or 1% and 2" grade students
(Table 18a, b)|

Table 19
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Comorbidity with anxiety disorders

Anxiety and stress related disorders are by far the most
comorbid psychiatric disorders among our ADHD subjects. The
most frequent anxiety disorder encountered in our patients is
avoidant disorder, social phobia, simple phobia and generalized
anxiety disorders followed by OCD and post traumatic stress
disorder. Then comes acute stress reaction, over anxious disorder

then panic disorder (|[Table 20)



Comorbidity with ODD and conduct disorder

ODD and CD was found to be among the most common
comorbid psychiatric diagnosis in our ADHD students (n=31)
only 4 ADHD students (n=4) were found to have comorbid
conduct disorder while 27 students labeled the ODD diagnosis

(Table 21)

ODD and conduct disorder were ranked the second

comorbid disorder in our ADHD group 35.6% ([Table 19

Comorbidity with mood disorders

31% of our ADHD students have comorbid mood
disorders. Depression not otherwise specified being the most
common type (13.8%) followed by major depressive disorder
(9.2%) and then dysthymia disorder (3.4%) [ Table 22| Fig. 22)|

One student was found to have manic episode previously
diagnosed, two students were found to have bipolar Il disorder
(hypomania) and another student was diagnosed as bipolar
disorder not otherwise specified ([Table 22| Fig. 22)]




Comorbidity with other disorders

12.6% have comorbid adjustment disorder.

11.4% have comorbid nocturnal enuresis.

6.9% have comorbid substance abuse mainly alcohol,
cannabis and smoking cigarettes.

2 students had comorbid eating disorder and only one
student suffered from comorbid tic disorder.

[Table 23abcdd
4- Suicidal behavior
The profile of associated suicidal behavior among the ADHD

group

69% of our group had no suicidal behavior (Fig. 23a)

Examination of the suicide behavior revealed no statistical
significant difference between private and state group, girls and
boys; 1% and 2™ grade group ([Table 24c, d).

Among those who suffered of suicidal behavior most had
suicidal ideations (96.3%) and only one girl from state school
had previous suicidal attempt (Fig. 23b).

5- Age of onset and duration of illness



= Results in our study revealed that the mean age of onset in
ADHD was 5.26+1.307 years while the mean duration of
ilIness was (7.87£1.5).

= The mean age of onset in girls was lower than in boys and
the duration of illness was found to be longer in girls than
in boys with highly statistical significant difference
between both groups

= There was no statistical significant difference between
private and state schools students or 1% and 2" grade
students ([Table 25¢, d)|

6. Intellectual abilities (IQ) as measured by WISC
(Wecksler Intelligence Scale for Child)

The whole ADHD group 1Q lay within the average range
of 1Q. With the mean performance 1Q being slightly higher than

the mean verbal 1Q (Fig. 24))

1Q Subscale Cases
N =87
Comprehension 11.72+4.91
Arithmetic 8.27+1.53
Similarity 11.50+2.4
Digit span 6.057+2.02
Picture completion 9.29+1.8
Block design 8.42+2.28
Coding 7.77£1.67




able 26 g
able (26b)f shows the 1Q of girls versus boys. It is clearly

illustrated that girls have higher scores in comprehension and
digit span while boys were found to have higher scores in
arithmetic, similarity, block design and coding.

There was a high statistical significant difference between
boys and girls as regards comprehension, coding and verbal 1Q
subscale and very high statistical significance as regards
similarity and digit span subscale.

shows no statistical difference between total
IQ in private versus state school groups while, there is high
statistical significant difference as regards similarity and picture
completion subscale.

revealed the difference of 1Q according to the
grades (1% versus 2™ grade). All subscales together with verbal,
performance and total 1Q were not found to be of significant
value.



7. School performance

Data in our results revealed that 43.7% of ADHD group
had fair scholastic performance followed by poor school
performance (39.1%) with 17.2% had good school performance.

Insignificant statistical difference were found when we

compared boys and girls group, private and state group
27h, ).

Tablé




8- Psychiatric consultation and medication
Most of our ADHD students didn’t seek psychiatric

consultation or medication.

Figure 253
Figure 250




SECTION (4)

In this part we will answer the following questions:

1.

What are the sociodemographic data of the ADHD students?
(Age, social class category, mean number of sibs and sib
order)

What are the different family circumstances surrounding our
ADHD cases?

Do ADHD students in our study have a family history of
psychiatric disorders?

What are the different aspects regarding personal data and
past history of our ADHD cases?



Socio-demographic data

The whole ADHD cases had a mean age of (13.4£0.7).
66.7% of cases belong to high and high middle social class.

They had a mean number of sibs (2.5+1.5) with high

prevalence of being the first sib in order (|[Table 29a



Girls versus boys group showed no statistical significant
difference in all items of sociodemographic data

Yet there is an apparent significant statistical difference
between private and state school ADHD students regarding
social class category and mean number of sibs (P=0.000) (Table
290).

The attempt to compare first preparatory grade with second
preparatory grade students revealed that there were statistically
significant differences between the two groups as regard mean
age and social class category.



Family circumstances
The majority of ADHD students had both parents existing
and had no history of consanguinity between parents
No statistically significant difference was revealed on
comparing boys with girls group, private versus state school
group or 1% and 2" preparatory grade group ([Table 30b,c,d)]




Family atmosphere

About % of ADHD students had not been exposed to
parental separation, disharmony or cold and quarrelsome
relationship in the family.

The majority didn’t record parental aggression or physical

abuse ([Table 31a)]

Statistical significant difference was elicited in the item of

parental aggression towards girls than boys ([Table 31b

No other statistical significant difference was shown in
different groups regarding family atmosphere ([Table 31c, d)]




Family history of psychiatric disorders

About 80% of ADHD students reported no family history
of psychiatric disorders, psychiatric treatment or psychiatric
hospital admission. The majority of cases also showed no
tendency to have family history of ADHD symptoms ([Table
324

ADHD girls showed significantly higher rates of family
history of psychiatric hospital admission (P=0.05) (
On comparing ADHD cases in private and state schools
and in 1% and 2" preparatory grade, no statistical difference was
revealed ([Table 32¢, d))

Personal data and past history
Natal and post natal problems

able (33a) [clarifies that about 70% of ADHD students

had not suffered of natal or post natal troubles.
There was no statistical significant difference between

girls and boys; 1% and 2™ preparatory grade group ([Table 33b]).

State school students showed higher statistical significant
rates of natal troubles than their colleagues in the private schools

(P=0.02)



Developmental data
The majority of the ADHD students did not experience
delayed milestones of development, delayed sphincter control or

delayed language development (|[Table 34a
able (34b) clarifies that female ADHD cases showed

statistically significant rates of delayed sphincter control
(P=0.003).

revealed a high statistical significant
difference in delayed language development, being higher in
state school ADHD students (P=0.04).

No statistical significant results were revealed in

developmental milestones in 1% versus 2" year group (Table

Medical history

It is obvious from that most of the ADHD cases
had no medical problems and they were in good physical
condition, the most frequently encountered health problem were
the chest troubles, then joint troubles and followed by history of
head trauma.

ADHD girls showed higher statistical significant rates of joint

troubles (P=0.001) (Table 35b



State school ADHD students showed higher exposure to
heart problems with high statistically significant difference
(P=0.03).

Younger ADHD students (1% preparatory grade) tended to have
high statistical significant rates of chest problems (P=0.04).



SECTION (5)

In this section, the following items will be highlighted:
= Severity of ADHD.
= Relation of different variables with ADHD severity.

Severity of ADHD
Severity of ADHD according to Conner’s adolescent self

report scale long form CASS:L is presented in (Fig. 26)

able (36b) shows that girls had more severe form of

ADHD than boys who more frequently had milder and moderate
forms.

able (36a

Severe cases tended to be significantly higher in private schools

(18.2%) in comparison to state schools (2.3%) (Table 36¢) and in
2" grade students more than the first grade (P=0.603) (Table

360).




The relation between severity of ADHD according to
(CASS:L) and different variables:
1- Sociodemographic data

No significant correlation between severity of ADHD
symptoms and mean age, mean number of sibs or sibs order

Family circumstances

None of the family circumstances were significantly
related to ADHD severity.

Parental existence, consanguinity, family atmosphere and
parents attitude showed statistically insignificant difference when

related to severity of ADHD symptoms ([Table 38 @).

Family history of psychiatric disorders
Family history of psychiatric illness, psychiatric treatment
or psychiatric hospital admission showed no significant relation

to severity of ADHD symptoms [ Table 40)



Natal, post natal and developmental history

Neither natal or postnatal troubles showed statistically
significant correlation to ADHD severity. Similarly, delayed
milestones, delayed sphincter control and delayed language are
non statistically significantly related to ADHD severity [(Tablg
dla, b))

able (42) shows that non of the medical illness (heart-chest-

liver-joints-renal-epilepsy) or head trauma were significantly
related to ADHD severity.

Severity of ADHD and comorbidity

Comorbidity is associated with the more severe form of
ADHD 12.2% compared to noncomorbidity (0%) with
statistically significant difference.

Severity of ADHD and its relation to disease onset and

duration
Onset and duration of illness have no relation to severity as

expressed in[table (44)

School performance

showed that school performance was
statistically significantly correlated to severity of ADHD
symptoms.

Poor school performance was more prevalent with ADHD
severity (P=0.004).



SECTION (6)

A. Comparison between ADHD cases and controls
In this section we compared the ADHD cases with a

matched group with no ADHD (matched as possible as we can
regarding age, school grade, gender and type of school) and equal
in number to the cases.
The following items were investigated:
I. Sociodemographic data including

= Age

= Social class category

= Mean number of sibs

= Sib order
I1. Family circumstances

= Family background

= Family atmosphere

= Family history of psychiatric disorders.
I11. Personal data and past history

= Natal, post natal problems, head trauma

= Developmental milestones

= Medical history

o 1Q and school performance

B. Risk factors associated with ADHD in preparatory
school students



Socio-demographic data

Data presented in revealed that there is no
statistical significant differences between cases and controls as
regard mean age, yet social class category showed statistically
significant difference between cases and controls.

However, ADHD students were significantly ranked the
first and non ADHD students were predominately having the
second sib order.

Comparing male cases and controls and female cases and
controls revealed no statistical significant difference in any of the
socio-demographic variables [Table (46b, c)]




Family circumstances
Family background

Data in our study showed that most of the controls lived
with both parents. ADHD students were more likely to have
either father or mother died (P=0.522).

The majority of ADHD cases had more consanguineous
parents than the controls with very high statistical significance

(P=0.003)

On comparing female cases and controls regarding family
background, no evident statistical significant difference was

found [(Table 47b)

On comparing male ADHD with control we found that
they were exposed to parental death, yet with no statistical
significant difference. Consanguineous parents were more
significantly encountered among male ADHD than their healthy

counterparts ([Table 47¢)



Family atmosphere

revealed that cases were exposed to
inconvenient home atmosphere.

Cases were more exposed to parental separation, parental
disharmony than controls with high statistically significant
difference

ADHD cases suffered significantly from cold family
relations and criticism more than controls who had more warm
yet quarrelsome relations with parents.

Cases were more exposed to parental aggression and
parental abuse than controls with very high statistically

significant difference ([Table 48b)

Same inconvenient family atmosphere applied to female cases
yet with high statistical significant difference regarding the
family relations and parents’ aggression (P=0.012 and 0.019)

respectively) ([Table 48b

Male cases were also exposed to the inconvenient family
atmosphere than controls yet with no statistical significant

difference (Table 48¢c



Family history of psychiatric disorders

The majority of ADHD patients had definite high
statistical significant family history of psychiatric disorders,
family history of psychiatric treatment and admission to
psychiatric hospitals

Females cases showed very high statistically significant
difference as regards family history of psychiatric disorders and
admission to psychiatric hospitals when they were compared to
control (P=0.005) (P=0.04)

The same data regarding family history of psychiatric
iliness applied to male cases versus controls yet with no

statistical significant difference ([Table 49¢)

Personal data and past history
Natal and post natal problems

shows that ADHD cases were more exposed to
postnatal problems with very high statistically significant
difference between cases and controls.

Male ADHD cases were also more exposed to postnatal
problems with high statistically significant difference (Table
500).

No statistical significant difference was revealed on

comparing female cases and controls (|[Table 50b)



Development

ADHD cases showed higher tendency to have delayed
milestones of development ( with high statistically
significantly difference regarding delayed sphincter control.

Female ADHD cases showed significant delay of sphincter
control than healthy controls

Male cases were not found to have statistically significant

difference in delayed milestones ([Table 51c¢)



Medical history

ADHD cases tended to be statistically significantly
exposed to chest and joint diseases more commonly than their
non ADHD counterparts.

They also had higher non significant history of head
trauma.
Data presented in (Table 52a, b) showed the clear statistically
significant exposure to chest and joint diseases between the
whole cases, female ADHD cases and their corresponding
controls.

No significant differences could be elicited when we
compared male ADHD with controls as shown in [Table (52¢)

Intellectual abilities (1Q)



ADHD cases showed statistically significant lower scores
of total 1Q and almost all subscales except similarities. It seems
that digit span and coding were severely affected in ADHD cases

in comparison to controls [Table (53a)

[Table (53b) |revealed that female ADHD cases showed
high statistically significant lower results in 1Q and all subscales
except picture completion and similarities. Coding is the most
affected subscale.

IQ subscales and total 1Q were also found to be lower in
ADHD male cases than their corresponding controls with high
statistical significant difference regarding all subscales except
comprehension. Digit span was the most severely affected

subscale ([Table 53¢)!



School performance

The majority of the ADHD cases tended to have poor
scholastic achievement while the majority of the controls tended
to have good scholastic achievement with very high statistically

significant difference between cases and controls ([Table 54a

Female and male cases showed tendency for poor to fair
scholastic achievement compared to their corresponding controls
with clear high statistical significant difference (Table 54b, )]




Risk factors associated with ADHD in preparatory school
students

Logistic regression analysis was performed to explore the
risk factors associated with ADHD. It was found as displayed in
that the greatest risk is having one family member
admitted to psychiatric hospitals, followed by exposure to head
trauma, then comes the position among sibs, delayed control of
sphincters, psychiatric medication of one of family members,
epilepsy and parental disharmony.



DISCUSSION

ADHD is an early onset, highly prevalent neurobehavioral
disorder, with genetic, environmental and biological etiologies
that persist into adolescence and adulthood in a sizeable majority
of afflicted children and adolescents of both sexes (Nijmeiger et
al., 2008).

It is characterized by behavioral symptoms of inattention,
hyperactivity and impulsivity across the life cycle and is
associated with considerable morbidity and disability (Spencer et
al., 2007).

Although the prevalence of attention-deficit/hyperactivity
disorder (ADHD) in younger children has received extensive
study, adolescents and adults have been relatively neglected
(Cuffe et al., 2001; Skounti et al., 2007).

There is an urgent need to address the adolescent group as
the majority of the studies have focused on school age children.

Prevalence rates of ADHD in adolescents have varied from
2.2% up to 9.9%. Although other studies support a decline in
prevalence from childhood to adolescence (Nolan et al., 2001;
Smalley et al., 2007).

The prevalence of ADHD has been reported with great
variations among different studies. Population variables that
definitely affect the prevalence rates include gender, age, type of
informants, source of information and population sample, i.e.,
community or clinic cohorts. Methodology features that can
affect the findings include one-or two-setting design, DSM-I11I-R
or DSM-IV criteria and clinical impairment evaluation. As a



result of this complex influence, a definite prevalence of ADHD
seems impossible to be achieved, unless studies of very similar
design are employed (Skounti et al., 2007).

Thus the main focus of our study is to provide factual

answers to questions pertaining to:

a. The prevalence of ADHD among male and female adolescent
students.

b. The distribution of different types of ADHD in this age group.

The sociodemographic relevance in ADHD.

d. The clinical profile of ADHD and its comorbidity among
adolescent students.

o

A considerable number of epidemiological studies of
ADHD in preschool children and school children have been
conducted in Egypt (Saad, 1974; Abu El Maaty, 1996; Mubarak
et al., 1996; EI Dafrawy, 1997; Magda et al., 2000; Abou Hatab
et al., 2003; Abdel Aziz et al., 2004). And other Arab countries
(Buharoon et al., 1999; Al Ghamdy and Qureshi, 2001; Al
Qahtani et al., 2006).

However, to the best of our knowledge, no previous study
addressed the epidemiology of ADHD in adolescent group of
students in an Egyptian population sample.

Our study could be a first step towards better under
standing of ADHD in adolescence in our community and
improving awareness among teachers, primary care physicians



and psychiatrists thus allowing early detection and possibly
prevent its impact on affected students.

Prevalence of ADHD among a sample of preparatory

school Egyptian students using CASS:S

The prevalence rate of ADHD in our study was found to be
9.4%.

Our results are consistent with the findings of Smalley et
al. (2008) who estimated an ADHD prevalence of (8.5%) among
adolescents in the Northern Finland Birth Cohort and is also
consistent with Froehlich et al. (2007) who found a prevalence
rate of 8.7% in 8-15 years old children and adolescents in the
national health and nutrition examination survey.

Our study supports prior research by Barbaresi et al.
(2002) who found that ADHD prevalence was 7.4% in a sample
of 5718 of children and adolescents with age range 5-19 using
DSM-1V criteria in United States.

Our results are found nearly similar to that revealed by
Hudziak et al. (1998) who found that ADHD symptoms were
present in 9.9% among adolescents females with age range 12-
19. And also an estimated prevalence of 6.8 to 7.5% was shown
in an Australian study by Graetz et al. (2001) among 6-17 years
old children and adolescents.

However, our results were found to be higher than that of
Kashani et al. (1989) who estimated a prevalence rate of 2.9%
among 4.8110 candidates aged 12 years old and also higher than
Siminoff et al. (1997) whose study revealed a prevalence of
2.4% among (8-16) years old age group.



Our figures were higher than the 3.3% ADHD prevalence
rate reported by Breton et al. (1999) on a (6-14) years old
sample using DSM-I1II-R and self report.

ADHD symptoms were least noted in the study of
Verhulst et al. (1997) who found a prevalence rate of 1.8%
among (13-18) years old adolescents.

Prevalence estimates derived from Rohde et al. (1999)
were 5.8% among Brazilian adolescents.

Also Ford et al. (2003) has recorded a prevalence rate of
2.2% among British adolescents ages 11-15 and Cuffe et al.
(2005) who estimate a prevalence rate of 3.3% among (4-17)
years old subjects.

Lower results were also reported by Gomez et al. (1994)
with a prevalence rate of 5.3% among 17 years old Spanish
adolescents and Costello et al. (2003) who found an ADHD
prevalence of 4.1% among 9-13 years old adolescents.

Different results in our study may be attributed to:

a. Different diagnostic criteria and methodological factors:
The application of K-SADS-PL according DSM-1V criteria
seems to have lead to an increase in the frequency of the
disorder (Skounti et al., 2007) and most of the above lower
findings use DSM-III or DSM-III-R which causes lower
prevalence rates than our results
ADHD prevalence was higher with DSM-1V criteria than with
DSM-III-R probably due to recognition of the disorder
subtypes and including the new category predominantly
inattentive type which was ignored in DSM-III-R. This
possibility is strongly supported by two studies which applied



both DSM-II1-R and DSM-1V criteria to the same population
and demonstrated great difference in prevalence rates, 7.3%
versus 11.4% and 10.9% versus 17.8%, respectively
(Baumgaertel et al., 1995 and Wolarich et al., 1996).

. Difference of the source of information: ADHD prevalence
seemed to vary depending on who was being asked to report
symptoms (Stanger and Lewis, 1993), some of these studies
use more than one source of information (parent — teacher —
adolescent) which may be a cause of lower results. This is
consistent with Gadow et al. 2000. Research routinely finds
agreements between people to be low to modest when they
are judging the behavior of another, unless more specific and
operational definitions of the behavior being judged and
training in the application of the definitions are provided
(Barkely, 2006).

Our study is based only on adolescent self report, which may
cause higher results, than if taken from two sources as when
adolescents endorsed symptoms, they were likely to be
clinically significant (Dulcan, 1986).

Supporting our view is the study by Shaughency et al. (1994)
who found that 12.01% of boys and 10.22% of girls met
criteria for self reported ADHD symptoms which dropped to
9.32% of boys and 10.22% of girls when using parent
reported difficulties Evidence from different studies indicates
that the use of self or parent report of ADHD results in 7% to
11% difference in prevalence rates (Barkely et al. 1990).

Also Gomez et al reported rates of 8.8% and 9.9% when
parents and teachers were asked respectively. However, the



prevalence rate dropped to 2.4% after diagnosis was based on
both question raters.

Also, Mark et al. (1996) found a prevalence of 7.3% when
using DSM-111-R and 11.4% when using DSM-IV diagnostic
criteria.

We felt justified relying exclusively on the information
provided by the adolescent students because recent findings
have shown that the reliability of diagnostic information from
the child increase with age, whereas the reliability of the
parent’s report decreases shortly, especially when we suspect
recall bias (Edelbrock et al., 1985), and that the amount of
agreement between adolescents and parents decline with age
(Kazdin, 1989; Lewinsohn et al., 1993).

. Difference in educational system: Educational system in
Egypt may have some gaps that may allow primary school
children to reach preparatory stage inspite of having academic
difficulties and behavioral problems.

Also poorly structured educational settings with relatively
small class size and big number of students in crowded
classes may lead to increased manifestation of ADHD
symptoms.

. Cultural difference: Cultural difference may play a role in
the high prevalence found in Egypt as what is considered
abnormal in one culture may be more acceptable in another.
This is what is called (perception of deviance). The traditional
structure of the Egyptian family is over protective or
authoritative one. This model places strong emphasis on the
importance of obedience and discipline. So the families can’t
afford any misbehavior from their children and find it as



abnormal and put them in a frame of being disordered so the
children or adolescents may get the picture that they are
suffering and hence can rate themselves higher in having
problems which may be considered normal in other cultures.
Also, the harsh physical punishment rather than guidance and
reinforcement as an upbringing method may be another cause
for the high prevalence of ADHD in Egypt.

A support to our suggestion is a study by Ho et al. (1996)
who found significantly higher rate of hyperactivity
symptoms that were associated with low tolerance rates for
hyperactive behavior in children and adolescents in China and
hence higher reporting of symptoms. This supports existence
of cultural variation in understanding ADHD behavior.

. One setting evaluation: The high rate in our study may be
due to getting the information in one setting (only the students
in the schools). This is consistent with Skounti et al. (2007)
where he reported that school-based studies commonly
focused on a single setting. Twenty-nine studies (Cohen et
al., 1993; Baumgaertel et al., 1995; Gomez et al., 1999;
Almgvist et al., 1999; Andrsen et al., 1999; Gimpel et al.,
2000; Benjasuwantep et al., 2002; Costello et al., 2003;
Ersan et al., 2004; Cuffe et al., 2005; Bener et al., 2006
etc...) have used informants from a single setting and
reported higher prevalence rates (2.8-17.8%). Eleven of them
reported rates higher than the upper limit of 9%, which was
suggested by almost all the two-setting studies.

. Difference in etiological factors: one cause of the high
prevalence in our study may be due to different etiological
factors known to be associated with ADHD. Poor prenatal



care, child medical care, disease prevention, exposure to
toxins with pollution in our developing country may
contribute to these high results.

This is consistent with Leung et al. (1996) who conducted his
study in China and Bhatia et al. (1991). Higher prevalence in
their studies was attributed to etiological factors in their
countries.

g. One of the factors that may contribute to the high prevalence
in our study, is the high rate of comorbid conditions (as
evidenced in our results), which contain symptoms that
overlap with the criteria for ADHD. For example, difficulty
sustaining attention may be a characteristic of stress,
depression or anxiety. In addition, some features associated
with ADHD (e.g. non compliance) may also be prominent in
other disorders like ODD or C.D. This overlap complicates
diagnosis and may increase the likelihood of high ADHD
prevalence rate. Our view is consistent with (Peterson and
Palmer, 2002; Barkley, 2005).

On the other hand, our results were found to be lower
than that of Rowland et al. (2001) who conducted his study on
school students age (7-11) years and found prevalence rate of
16.1% and also Pineda et al. (2003) find slightly higher results
11.3% in (4-17) years old Colombian community sample.

ADHD symptoms were frequently noted by Jensen et al.
(1995) found a prevalence rate of 15.1% among USA military
sample students aged (6-17) years.

Our findings were lower than that of German school
students aged (5-12) which was found to be ranging from (10.9-
17.8%) (Baumgaertal et al., 1995).



Prevalence estimates derived from Nolan et al. (2001)
were 15.8% among 3006 school students of (3-18) years old.

Our figures were lower than Velez et al. (1989) who found
an ADHD prevalence of 13.3% among (12-18) years old sample.

The major outlier and highly different from our study was
that conducted by Bhatia et al. (1991) on 1000 of Indian
population aging (11-12) years and found a prevalence rate 29%.

This difference may be explained by:

Difference in the one who rate the results, as most of the
higher result studies were either rated by parents or teachers or
both who always perceive the problem bigger than it could be.
This is consistent with Breton et al. (1999) who demonstrated
prevalence rate of 3.3%, 5.0% and 8.9%, when children or
adolescents, parents and teachers were asked respectively.

Also lower results may be to the difference in the age
range between our study and other studies where most of them
conducted the study on wider age range that lump together
individuals entering adolescence with younger children.
Presenting prevalence estimates for such broad categories seems
problematic because age considerations are ignored. We
examined adolescents within a narrow age range, allowing for
more precise conclusions to be reached.

The influence of age was confirmed in a study of Cohen et
al. (1993) who found a clear decline in prevalence as age
advanced. This study evaluated the frequency of psychiatric
disorders in the same cohort of children during an 8 year follow
up. The prevalence of ADHD was 12.8%, 9% and 6.0% for
children and adolescents aged 10-13, 14-16, 17-20 vyears



respectively. Similar findings were reported by Nolan et al.
(2001).



Gender difference in ADHD in the study population

Results in our study found a prevalence rate of 13.8% in
boys and 5.8% in girls with a ratio of 2:1 using CASS:S.

Our results show that males have significantly higher rates
of ADHD (double) than girls.

Our results are consistent with different community
samples that found male to female ratio ranged from 1:1 to 3:1.
These studies include Ford et al. (1999) on community sample
in England aged (11-15) years, Breton et al. (1999), Rowland et
al. (2001) on a school sample, Cohen et al. (1993), Wang et al.
(1993) on a school sample in Taiwan, Jensen et al. (1995),
Baumgaertel et al. (1995) on a school sample in Germany,
Costello et al. (1996) on community sample in USA aged (9-13)
years, Wolarich et al. (1998) and Rohde et al. (1999) on 1013
school sample in Brazil with age range (12-14) years, Ersan et
al. (2004) on a community sample in Turkey and Cuffe et al.
(2005) on a USA community samples.

Our results are also nearly similar to Pineda (2003) who
estimated an ADHD prevalence of 19.8% for boys and 12.3% for
girls among 330 participants with the risk being twice as high for
boys.

Similarly, males showed a prevalence of 2.62% and
females showed a prevalence of 0.54% in a community sample
study of older adolescents conducted by Cuffe et al. (2001).

However, some previous studies of college students
reported no significant gender difference in self reported ADHD
symptoms (Heiligenstein et al., 1998; Du Paul et al., 2001)

Our results were found lower than studies done on clinical
samples only or adolescents referred for clinical evaluation (i.e.



clinical population) where boys to girls ratio increased to values
up to 9:1

Different factors may contribute to this gender difference

and the high prevalence of boys than girls:

1. Disruptive behavior disorders are clearly less prevalent in

girls regardless of ADHD status. The low risk of disruptive
behavior disorders in girls would have led to under
identification or under referral of girls with ADHD, consistent
with this suggestion, girls with ADHD had fewer school
problems than boys with ADHD.
This is supported by Lahey et al. (1998); Morgan et al.
(1996); Barkley (2004) and Ruchkin et al. (2008) who find
that studies drawing ADHD samples from the community find
that girls are significantly less likely to have comorbid
oppositional defiant disorder and conduct disorder and less
intellectial deficits.

2. Girls with ADHD manifest manly inattentive type of the
disorder (as will be shown later in our results) and supported
by Biederman et al. (2002) and since symptoms of
inattention are more covert than those of hyperactivity and
impulsivity, the higher rate of these symptoms in girls with
ADHD than in boys with ADHD may partially explain the
higher male to female rates for ADHD.

3. Girls with ADHD have significantly lower rates of learning
disabilities and since academic under achievement represents
another leading reason for whether the ADHD adolescents
themselves or parents or teachers seek help, the markedly low



rate of learning disability in girls will lead to decrease
identification of ADHD in girls.

These data are consistent with a study by Biederman et al.
(2002) on the influence of gender on ADHD in children
referred to psychiatric clinic.

Distribution of ADHD subtypes among ADHD

preparatory school students

Results in our study found that the most common subtype
of ADHD was the hyperactive impulsive subtype (54.7%)
followed by the combined subtype (30.7%) then the inattentive
subtype (14.7%).

Higher distribution of hyperactive impulsive subtype in
our study over the inattentive subtype are consistent with Pineda
et al. (1999), who conduct his study in Colombia and found a
prevalence of 9.9% for ADHD-PHI and 5.1% for ADHD-PI and
4.8% for ADHD-C among boys and 7.1%, 3.4% and 1.9%
respectively among girls, aged 4-18 yrs.

Our view support previous studies (Lahey et al., 1994;
Milberger et al., 1995; Riccio et al., 1996; and Du Paul et al.,
2001) on self report scale. And are similar to a recent study in
Ukraine based on 600 subjects aged 10-12 years that found a
highest prevalence of ADHD-PHI (8.5%) followed by ADHD-PI
(7.2%) then ADHD-C (4.2%) (Gadow et al., 2000).

A recent study by Lee et al. (2008) reports that
hyperactive impulsive type was the most prevalent among
college freshmen on a self report scale.



On the other hand, other studies that addressed prevalence
of ADHD found that the inattentive type is the more common
form of ADHD, followed by combined type and hyperactive

impulsive type [Table (B1)]

Our results are different from Slavica et al. (2005) who
found that the combined type (77%) was the most prevalent type
then the inattentive type (17.1%) followed by hyperactive
impulsive type (5.4%), Byun et al. (2006) found the same
distribution.

Similar difference from our study is reported by Smalley
et al. (2007) who estimated a distribution of ADHD subtypes as
64% inattentive, 28% combined and 8% hyperactive impulsive
among adolescent finish population.

Additionally, Froehlich et al. (2007) found similar results
of the higher prevalence of ADHD inattentive and combined
subtypes than the hyperactive impulsive subtype.

Relatively high reporting of the high distribution of the
hyperactive impulsive subtype in our study may be
explained by:

The fact that hyperactive impulsive subtype has been
related to externalizing and social problems affecting the
adolescent in home and school, while ADHD inattentive subtype
are more impaired in learning but are rated as displaying more
appropriate behaviors. So higher reporting of hyperactive
impulsive subtype in our sample may be due to different



influences of hyperactive impulsive and inattentive symptoms on
school adjustment. This is consistent with Lahey et al. (1994);
McBurnett (1997).

In addition academic performance may be affected more
by inattentivness, Yang et al. (2007), and less by hyperactivity
impulsivity. Thus elementary primary school students who
display inattentivness may be more likely to drop out of school or
less inclined to attend preparatory school consequently, students
with hyperactive impulsive type may be more common than
those with the inattentive type because their disorder may be less
deleterious to their academic performance and they may reach
the preparatory stage.

Different ADHD subtypes and its relation to gender

Our results revealed that boys with ADHD were more
rated as hyperactive impulsive while girls were rated as having
inattentive and combined subtype.

Our data are similar to Dong Hun Lee (2008) who
reported that females display more inattention while males
display more hyperactivity and impulsivity.

Our view is also supported by Biederman et al. (2002);
Baumgaertel et al. (1995); Gomez et al. (1999); Hudziak et al.
(1998); Montel-Navac et al. (2002); Pineda et al. (2003) and
Wollarich et al. (1998) Nearly similar results are derived by
Schaughency et al. (1994) on his sample of self reported
inattention, impulsivity and hyperactivety at age (15-18) years in
general population revealing that females rated more inattention
and males rated more motor excess.



Psychiatric comorbidity with ADHD among preparatory
school students

Results in our study found a percentage of 85.1% of
associated psychiatric comorbidity with ADHD.

Our results are similar to Byun et al. (2006) who found
76.2% comorbidity with ADHD (having at least one comorbid
condition using K-SADS-PL Korean version.

Our results are consistent with the MTA study, which
found that only 31.8% of the participants had a diagnosis of
ADHD alone; 29.5% were diagnosed with ADHD and either
ODD or CD, 14% were diagnosed with both ADHD and an
anxiety disorder and 24.7% were diagnosed with ADHD, ODD
or CD and an anxiety disorder (Jensen et al., 2001).

Our results are similar to Pfiffner et al. (1999) and Wilens
et al. (2002) who found that 80% of school age ADHD patients
had at least one other disorder besides ADHD with an average of
1.4 additional disorders.

Our results are consistent with Schaughency et al. (1994)
on their sample of ADHD adolescent group who found 60-63%
comorbidity of other psychiatric diagnosis.

Another large community sample study showed that 44%
of those diagnosed with ADHD had at least one other psychiatric
disorder (Szatmari et al., 1989).

Lower results were reported by Katusic et al. (2005) who
found a psychiatric comorbidity of 20.6%.

The reason for this high psychiatric comorbidity may be
due to common underlying etiologies that may lead to comorbid
disorders (genetics, family environment, parental conflicts,



family history of psychiatric conditions,..) which is evident in our
sample or that two disorders may be correlated with a third that
accounts for their relationship (Angold et al., 1999).

Additionally, it may be due to an artifact of
methodological problem in research as overlap in symptoms on
diagnostic symptom lists.

Most common comorbid conditions

Our results find that the most common comorbid condition
was anxiety disorders followed by the oppositional defiant
disorders while mood disorders come in third place.

These results are similar to Pineda et al. (2003) who
recorded that anxiety was observed in 19.2% of the cases.
Oppositional defiant disorder (ODD) was the second most
common disorder (15.4%) followed by mild symptoms of
depression (15.4%) and finally conduct disorder (3.8%).

Biederman et al. (1991) reported near results to ours.
However, Cuffe et al. (2001) found in their sample of older
adolescents that affective disorders were the most common
comorbid diagnosis among this age group.

And Byun et al. (2006) found that ODD was the most
common disorder followed by anxiety disorder then affective
disorders in ADHD adolescents.

Comorbidity with mood disorders
Our study found a comorbidity of 31% of mood disorders
with ADHD cases. Major depressive disorder represents 9.2%,



3.4% for dysthymia and 13.8% for depression not otherwise
specified.

Our data are supported by most studies which reported
rates of 9.32% of children and adolescents with ADHD having
major depressive disorder and 15% to 75% having mood
disorders (Biederman et al., 1991).

In support to our results, Wilens et al. (2002) reported that
dysthymia disorder occurred in 5% of their school age group
sample while MDD was diagnosed in about 47% of their sample.

Nearly similar results were reported by Biederman et al.
(1992) who found a comorbidity of 11% for MDD in ADHD
cases. And Byun et al. (2006) found a comorbidity of 14.3%
among ADHD cases.

However, Spencer et al. (2000) found higher rates up to
20% of children and adolescents with ADHD seen in pediatric
clinic and up to 38% of those seen in a psychiatric clinic may
have comorbid MDD, also Biederman et al. (1992) found
comorbid depression in subjects with ADHD ranging between
29% to 45% at an average age of 15 years.

Comorbidity with bipolar disorders

Data in our study found that mania represent 1.15% (one
student), hypomania represent 2.3% and bipolar disorder NOS
represent 1.1% with a total of 4.5% for all bipolar disorders.

Our results were found lower than Biederman et al.
(1996), who found in a 4 year follow-up involving ADHD
children, 12% of the adolescents with ADHD now met criteria
for BPD.



Similarly, Spencer et al. (2000) reported in his study that
20-27% of subjects with ADHD had bipolar disorder. Other
studies as Milberger et al. (1995) found that 11% of their cases
with ADHD had bipolar disorder.

Our low results may be explained by the inability of the
adolescent group sample to identify and rate symptoms of bipolar
disorder due to the great symptom overlap between mania and
ADHD.

Our explanation is supported by the findings of a study by
Fristad et al. (1992) in which subjects with mania and subjects
with ADHD received similar scores on the Conners ADHD
rating scale, where as subjects with mania scored significantly
higher those with ADHD on the mania rating scale.
Comorbidity of ADHD with anxiety disorders

Anxiety disorders are commonly comorbid with ADHD
findings in our study with a comorbidity of 32.1% for
generalized anxiety disorder. Separation anxiety represents
13.75%, simple phobia represent 22.9%, social phobia represent
3.45% and panic disorder represent 2.3%.

Our data showed also that some subjects with ADHD may
have more than one anxiety disorder. This is supported by recent
epidemiological work that find that about one in four children
with ADHD is likely to present with one or more concurrent
anxiety disorders. Confirming the presence of more than one
anxiety disorder is the study of Biederman et al. (1993) who
defined a category multiple anxieties as having 2 or more anxiety
disorders to index the severity of comorbid anxiety in ADHD
subjects. It was found to be 27% and at 4 years follow up 35%.



Our data are near to Last et al. (1987) who found a
comorbidity of 20-27% for anxiety disorders with ADHD.

Another study by Biederman et al. (1991) found that 27-
30% of children and adolescents with ADHD met criteria of
anxiety disorders. Jensen et al. (1993) come to nearly equal
results in his study and Jarrett and Ollendick, 2008 reviewed a
comorbidity of 25% of ADHD cases exhibiting an anxiety
disorder.



A support to our study is the study by Szatmaria et al.
(1989) who found that 17% of girls and 21% of boys with
ADHD between 4 and 11 years of age had at least one anxiety or
mood disorder, while these figures rose to 24% for boys and 50%
for girls during the adolescent years.

The large multimodal treatment study of ADHD (MTA)
found that 33-39% of its clinic referred sample (n=498) having
ADHD comorbid subtype, also had an anxiety disorder (March
et al., 2000; Newcorn et al., 2001).

A different low result from our study was reported by
Wolraich et al. (1996) who found a prevalence of 4.9% for
anxiety depression. These low results were attributed to the fact
that the data were based on teacher reports which may not
identify internalizing problems as readily as externalizing
problems.

Suggested causes for this high comorbidity

Adolescents with comorbid anxiety and ADHD may have
a higher risk for perinatal complications (problems with
pregnancy, delivery, or the early neonatal period) than do
subjects with ADHD and no anxiety disorders. The former may
also experience greater stressful life events, and may report lower
levels of self-esteem, than do those only having ADHD (Jensen
et al., 1997 and Tannock, 2000).



Additional support to the strong familial occurrence of
anxiety disorders in ADHD patient was concluded by Tannock,
2000 who found a threefold increase in risk that relatives of
ADHD children and adolescents will have anxiety disorder.

Different factors as genetics, temperament, family
influence and neuropsychological functioning may influence
such comorbidity (Jarrett and Ollendic, 2008).

Comorbidity of OCD and ADHD

Data in our study found that OCD represent 13.7%
comorbidity with ADHD. This data is nearly similar to Hanna
(1995) who found 16% of comorbid OCD with ADHD.

In support to our results, Riddle et al. (1990) and Swedo
et al. (1989) reported a 10% overlap between OCD and ADHD.

However, other studies showed lower level of comorbidity
than our results as Toro et al. (1992) who rated an overlap of 6%
between OCD with ADHD.

Comorbidity of OCD and ADHD may be explained by
familial pattern as OCD was found to run in families as well as
ADHD. Biederman et al. (1991) reported that the overall risk of
anxiety disorders is markedly elevated among relatives of
patients with ADHD compared with relatives of subjects without
ADHD.

A second possible reason is the overlap of the cognitive
deficits between both disorders as Purcell et al. (1998) reported
that OCD patients demonstrated specific cognitive deficits on
tasks of executive and visual memory function which are closely
related to cognitive impairment associated with ADHD.



Comorbidity of ADHD with PTSD

PTSD was found to represent 22.9% comorbidity with
ADHD. This results is nearly higher than most studies done as
Wozniack et al. (1999) who recorded that 12% of ADHD
patients had been exposed to some type of traumatic event, Ford
et al. (2000) found that 6% of ADHD group had PTSD. Higher
results in our study may be attributed to disrupted parenting,
family social adversity, parental psychopathology which was
found highly significant in our data results, that may be a
significant predictor of victimization abuse and exposure to
trauma in ADHD patients and more liability to be exposed to
injuries or accidents.

Comorbidity of ADHD with ODD and CD

Data in our study are near to Smalley et al. 2000 who
found a 58.5% comorbidity of ODD with ADHD and 4.5%
comorbid CD with ADHD, which means an overall of 63% of
ODD and CD comorbidity with ADHD (disruptive behavior
disorders).

Our results are similar to most estimates for the occurrence
of either disorder which range between (30-50%) in both clinical
and epidemiological samples (Biederman and Faraone, 2005;
Spencer, 2006).

Similar results were also reported by Satterfield et al.,
1994; Tannock, 1995. Our results are in agreement with Rohde
et al (1999) who found a comorbidity of 47.8% with disruptive
behavior disorders.



Our results are consistent with Barkley et al. (1990);
Farone and Biederman (1997); Fisher et al. (1990); Cohen et
al. (1989) whose studies suggest that from 45% to 84% of
children and adolescents with ADHD meet full diagnostic criteria
of ODD £ CD. Biederman et al. (1991) found an average of
55% of comorbidity of ODD + CD across studies. Additionaly
Byun et al. (2006) found 50% comorbidity of ODD with ADHD.

Our results are also in agreement with Wilens et al. (2002)
who reported that 59% of their school age sample had ODD. And
Barkley et al. (1991) found a 68% comorbidity of ADHD and
ODD in his adolescent group.

As to the comorbid conduct disorder, Pfiffner et al. (1999)
supported data in our study he found that 7% of their 111 boys
with ADHD were diagnosed with CD alone.



Suggested causes for the comorbidity with ODD and CD in

our ADHD students:

Possible explanations include the following

e One disorder represents a developmental precursor to another;
our view is supported by (Burns and Walsh, 2002).

e One disorder represents a risk factor for the subsequent
development of the other disorder which is similar to the
conclusion of Maughan et al., 2004.

e The disorders share the same or related risk factors.

e There is a common underlying symptomatic basis for one or
more of these disorders. So they represent related but
independent dimension. Our suggestion is supported by
(Brown, 2000).

e We also suggest that early-onset noncompliance and covert
antisocial behavior may also typify this comorbidity. This
comes is support to the findings of Lee and Hinshaw, 2004.

e Some of the ODD symptoms may be attributed to the stage of
early adolescence which represent our students sample
(adolescent turmoil).

e Poor family relations and parental disharmony which are
evident in our results may contribute to this high comorbidity
of ODD with ADHD.

Comorbidity of substance use disorder with ADHD
patients

Results in our study found that 6.9% of our ADHD cases
are abusing substances (mainly smoking, hashish and alcohol).



ADHD may pose an especially salient risk factor for
substance abuse which constitute a serious health problem
(Bukstein, 2008).

Previous research has been equivocal concerning whether
the rates of substance use disorder among ADHD adolescents
differ from those of typical adolescents. Some have found no
association (Weiss et al., 1985 and Biederman et al., 1997),
while others found greater occurrence of alcohol and drug use
(Loney et al., 1981).

Biederman et al. (2006) found that ADHD adolescents
show more regular use of nicotine, alcohol and illicit substances.
On the other hand, some studies correlated the substance abuse in
ADHD adolescents only if associated conduct disorder or
oppositional  defiant disorder were comorbid with ADHD
(Molina and Pelham, 2003; August et al., 2006).

Barkley et al. (2006); Tercyak et al. (2002) found that a
greater number of ADHD adolescents had smoked cigarettes than
in normal adolescents.

Milberger et al. (1997) and Burke et al. (2001) found
that ADHD was specifically associated with a higher risk for
initating cigarette smoking.

Concerning alcohol use, Weiss and Hechtman (1993);
Biederman et al. (1997) and Blouin et al. (1978) found higher
risk for adolescent alcohol use in ADHD teenagers.

Suggested causes for the comorbidity
e Etiological association: Both disorders may share some
familial, genetic and environmental risk factors as higher



prevalence of psychopathology in parents and relatives of
these subjects.

ADHD may be a risk factor to develop substance use disorder.
Symptom clusters within ADHD that have been linked to later
development of substance abuse include aggression and
impulsivity. Also the secondary problems caused by long
standing attention problems, resulting in underachievement
and demoralization can mediate development of substance
abuse.

Neurobiologic perspective: Subjects who have ADHD have
dysfunctions in the dopaminergic circuits mostly in basal
ganglia and frontal cortex (Seidman et al., 2005) with defects
in the executive functions and reward system (Sonuga -
Barke, 2002) which have a strong influence on substance use
disorder liability. Subjects who have ADHD may have
cognitive dysfunction that may impair them in high risk drug
use situations or evaluating the negative consequences of drug
use.

Further more, similar dysfunctions in the brain reward system
in both ADHD and substance use disorder (Kalivas et al.,
2005) may cause the subjects to decide on choices with high
immediate gains despite future losses.

Self medication: given the stimulant-like action on the
dopamine transporter in the striatum of the brain and its
similarity to the effect of methylphenidate (Krause et al.,
2002). It is suggested that nicotine is used by ADHD subjects
as self medication.



e Identification of the teenagers with their parents who smoke
or drink alcohol (due to parental psychopathology) may be a
suggested cause for the comorbidity.

Comorbidity of tic disorder with ADHD

Results in our study found 1.1% comorbidity of tic
disorder with ADHD (one student among the 87 ADHD cases).

No evidence appears to point to a higher than normal
frequency of tic disorders among ADHD patients (Peterson et
al., 2001) except for a study by Spencer et al. (1999) evaluated
128 children with ADHD and 110 control children and found a
significantly elevated rate of tic disorders (other than TS) in the
group with ADHD (34% vs. 6%).

Tics occur in childhood and adolescence in between 4%
and 18% with high probability of remission by adolescence
(Peterson et al., 2001), which may describe low results in our
study, as it is conducted on adolescent group, so the tic disorder
may have been remitted. Our explanation is supported by
Spencer et al (2001).

Suicidal behavior in ADHD

e Results in our study found that about 31% of the ADHD cases
have suicidal behavior.

e We suggest that suicidal behavior in ADHD may be related to
the associated comorbid depression which is common with
ADHD adolescents. Our view is confirmed by Greening et
al. (2008) who found direct effect of depressive symptoms on
suicidal ideations and Skounti et al. (2007) reported that



subjects with ADHD and depression may be at increased risk
for suicidal behavior.

We also suggest that associated high aggression in ADHD
may be related to this suicidal behavior. Our view is
supported by Goodman et al. (2008) who found that
aggression mediated the relation between ADHD and suicidal
behavior.



Variables related to ADHD among preparatory school
students

There is general consensus that genetic, environmental,
and neurological elements converge to contribute to the presence
of ADHD, and it is often difficult to infer causality, especially
from cross-sectional studies (Rickel and Brown, 2007).

Relation of ADHD to socioeconomic status

Our results showed that most of ADHD students belong to
middle or very low social class in comparison to controls. Our
data are consistent with Gimpel and Kuhn (2000) who found
that higher prevalence rates of ADHD have been associated with
lower socioeconomic status.

Our findings were similar to Kadesjo et al. (2001) who
estimated the prevalence of ADHD among Swedish school aged
students and found that ADHD was higher in the lower social
class category.

Similarly Pineda et al. (2003) also supported the view that
the highest prevalence of ADHD was found in low social class
category yet with no statistical significant difference between
high and low strata.

Another support to this view is the study by Sugawara et
al. (1999) estimating a higher prevalence of ADHD in lower
social class category in a community sample in Japan.

Additionally, Graetz et al. (2001) who conducted study on
nationally representative sample of Australian children and
adolescents found that children and adolescents from socially
disadvantaged backgrounds are more likely to meet the combined



type classification which they found it to have the severe
impairment of different ADHD subtypes.

Another report by Froehlich et al. (2007) showed similar
results that poorest children were more likely than the wealthiest
to fulfill criteria for ADHD.

Our results are in agreement with Szatmari (1992) who
found that rates of ADHD tended to increase with lower SES,
family dysfunction, presence of developmental impairment and
urban living and Visser et al. (2005) found that ADHD diagnosis
was significantly reported in families with incomes below the
poverty threshold.

First: This fact may be related to disadvantaged
educational, social and familial conditions, which worsen ADHD
symptoms. Our explanation is supported by Biederman et al.,
1995. It may be that subjects from the high SES group are more
able to limit their symptoms, because they work in highly
structured educational settings with relatively small class size (15
to 25 students per classroom). In contrast those in low SES strata
typically attend crowded classes (40 to 50 students per
classroom) in strife-torn and unstable environment. Economic
disadvantage was also evident in the study of Lee et al. (2008).

Second: An association between central nervous system
disorders and low SES has been pointed out (Alvarez, 1983). We
suggest that low SES subjects receive quantitatively and
qualitatively less stimulation at home in comparison with the
high SES subjects. This differential stimulation contributes to the
development of different behavioral styles. Our view is
consistent with (Cravioto and Arrieta, 1982).



An impoverished social environment results in insufficient
stimulation, which in turn alters the development of the central
nervous system and may aggravate ADHD symptoms (Gracia et
al., 1988).

Third: Low SES individuals have poorer medical
resources and are exposed to a higher number of potential risky
conditions including birth complications. ADHD has been
associated with a higher number of prenatal, postnatal troubles
(as evidenced in our results) and early pathologies which comes
in agreement with (Pineda, 1999).

Fourth: In addition, given the high heritability of ADHD
and its negative impact on social, academic and career outcomes,
it is plausible that families with ADHD may cluster within the
lower socioeconomic strata, this is consistent with Froehlich et
al. (2007). Also low socioeconomic status may contribute to poor
compliance and poor outcome of parent training and hence
increase severity of ADHD.

Fifth: psychosocial adversity is suggested to moderate the
effect of DAT1 (dopamine transporter) genotype on ADHD
symptoms in adolescents so they exhibit significantly more
inattention and hyperactivity-impulsivity than adolescents who
lived in less adverse family conditions, this is supported by
Laucht et al. (2007).

Relation of sib order to ADHD

1% sib order shows highly significant rates in our study,
which means that being ranked the first child in order is
considered a risk factor for ADHD.



Our data are consistent with Sami (2006) who found that
66.7% of 30 ADHD children are the first born children and
Barakat (2008) who found that 42% of ADHD subjects are the
eldest among their sibs.

This may be explained by the mother’s age at the time of
birth of first child. Young mothers would tend to have less
education, less experience and more worry about their children,
lower income, relative lack of child rearing experience and more
exposure to pregnancy complications, which all may contribute
to be risk factors for ADHD and impairment in the older siblings.



Parental consanguinity and its relation to ADHD

Our study found that ADHD cases have been subjected to
highly statistical significant parental rates of consanguinity. Our
results are consistent with different studies that suggest that
genes predispose individuals to ADHD (Rickel and Brown,
2007).

Our finding is in accordance with the study done by Croes
et al. (2005) in a Dutch isolated population on phenotypic
subtypes in ADHD, who found that patients of the inattentive
subtype were connected to a common ancestor and 81% of these
patients derive of consanguineous marriages.

Relation of family history of psychiatric disorders to
ADHD

Data in our results have found that family history of
psychiatric disorder, psychiatric treatment and hospital admission
showed high statistical significant rates in ADHD students in
comparison to controls.

This is consistent with many studies by Barkley et al.
(1990); Biederman et al. (1992); Pauls (1991) and Lahey et al.
(2003) who have noted the higher prevalence of psychopathology
in the parents and other relatives of children and adolescents with
ADHD. In particular, higher rates of ADHD, conduct problems,
substance abuse and depression have been repeatedly observed in
these studies.

Our findings may be supported by research by Faraone
and Biederman (1997) at Massachusetts General Hospital who
found that family members of subjects with ADHD are at



increased risk for MDD, whereas individuals who have MDD
have first-degree relatives at increased risk for ADHD.

Equally, Ghanizadeh et al. (2008) found high rates of MDD in
parents of a sample of ADHD cases in Iran.

These findings may explain the genetic load of ADHD and
also that parental psychopathology may contribute to the severity
of ADHD as distressed individuals often lack the motivation or
organization to help their ADHD children and adolescents in the
proper intervention or complete tasks of parental training or
behavioral management techniques. This is consistent with
Chronis et al. (2004).

Very high statistical significant family history of
psychiatric disorders and hospital admission were related to
female ADHD cases in comparison to controls.

This may be explained by some research that has
suggested that females who manifest ADHD may need to have a
greater genetic loading than do males with ADHD in order to
express the disorder (Smalley et al., 2000; Faraone and Doyle,
2001). Further research using twins finds that females appear to
have a higher threshold for expression of the disorder than do
males with ADHD (Rhee, et al., 1999).



Effect of different family circumstances on ADHD

Results in our study have found that ADHD patients were
more subjected to parental disharmony, cold family relationships
and criticism and parental aggression, with very high statistical
significant difference in comparison to controls.

Our results are similar to Pressman et al. (2006) who
concluded a strong link between impairment in ADHD and
parental conflict and disharmony.

Our data are consistent with Kreppner et al. (2001) who
found that symptoms of inattention and overactivity were related
to disturbed attachment styles as an insecure attachment with
caregivers.

Our results are also confirming those of (Campbell, 1989;
Campbell and Ewing 1990; Barkley et al., 1991) who have
shown that the continuation of hyperactive behaviors over
development are related in part to parents; use of commands,
criticism and an over controlling and intrusive style of
management. In addition, negative parenting behavior is
associated with externalizing symptoms (Liang and Eley, 2005;
Burt et al., 2006).

Similarly, Counts et al. (2005) found that inattention and
hyperactivity, as identified by parents and teachers, were
independently associated with adolescents perception of marital
conflict. We suggest that low levels of intellectual stimulation
and emotional support predicted problems associated with
inattention and overactivity. This is in accordance with Jester et
al. (2005) who found equal results.

Additionally, Willis and Lovaas (1977) claimed that
hyperactive behavior was the result of poor stimulus control by



maternal commands, and that this poor regulation of behavior
arose from poor parental management of the children or
adolescents.

Also, parental disharmony and negative parental styles
may be associated with poor response to behavioral and
pharmacological treatment for ADHD which contribute to the
high prevalence and persistence to adolescence (Burt et al.,
2006).

Child abuse sequelae and physical maltreatment may
contribute to the development of ADHD as subjects may use
divided attention to separate distressing information from
awareness. Though this may represent an initially adaptive
coping mechanism, it may later predispose individuals to develop
attentional difficulties. Our suggestion is supported by Cohen et
al. (2002) and Becker-Blease et al. (2004) who demonstrates
similar results.

Another possible explanation to our results is that those
who remain diagnosed with ADHD in adolescence represent
cases of severe ADHD. This may lead to increased family
disruption by the time of early adolescence.

Finally, stressors in families experiencing disharmony,
cold relations, aggression and abuse may contribute to ADHD
symptoms and aggressive behavior that can arise from inadequate
ventral prefrontal cortex regulation of emotional and cognitive
processes (Brennan and Arnsten, 2008).

Possible explanation for higher statistical significant rate
of parental aggression in female ADHD cases more than their
corresponding controls:



This may be related to difference of cultural view towards
males and females. Females are not allowed to show any
misbehavior or non obedience in contrast to males. So females
may be more subjected to parental aggression.

Given that hyperactive behavior is more normative in boys
than in girls, it has been suggested that ADHD symptoms may
have bigger impact on girls social status hence may cause them
to be more subjected to parental aggression. This is consistent
with Oham and Johnston, 2007 and Nijmeijer et al., 2008.

They may be more handicapped than boys in the social
domain because hyperactive and impulsive behavior is
considered more deviant for girls than for boys.



Postnatal birth complication and its relation to ADHD

Postnatal troubles were found to be more prevalent in
ADHD students which is consistent with Claycomb et al. (2004)
who found that time between onset of labor and birth (longer)
and presence of delivery complications accounted for 42% of the
variance in ADHD. The study, however, did not control for
maternal ADHD symptoms, which may have resulted in the
younger age at delivery and lower educational level of the
mothers.

Our findings are also supported by Hartsough and
Lambert, 1985 who found a slightly higher prevalence of
unusually short or long labor, fetal distress, forceps delivery, and
toxemia or eclampsia in ADHD subjects.

Also, low birth weight is proved in a Swedish study to
increase risk of ADHD (Hultman et al., 2007).

In contrast to our results some studies have not found a
greater incidence of such complications in subjects with ADHD
than in non disabled ones (Barkley, DuPaul, and McMurray,
1990).

Relation of ADHD to physical health

Most ADHD cases in our study were more subjected to
medical troubles and head trauma. Chest diseases and joint
disorders were of high statistical significance.

High prevalence of chest troubles may be explained due to
medication used for treatment of significant allergies and asthma
as theophylline which is increasingly recognized as affecting



attention span and may exacerbate a pre-existing case of ADHD
(Barkley, 2006).

A study by Yuksep et al. (2008) reported increased rates
of ADHD in subjects suffering of asthma which comes in support
to our data.

Joint troubles may be explained by the frequent accidental
injuries as ADHD subjects are more prone to accidents due to
their hyperactivity and impulsivity. This is supported by
(Barkley, 2001). Also, poor parental care due to their frequently
associated psychopathology may contribute to their neglect in
treating their children and seeking help for their medical
conditions.

IQ and its relation to ADHD

Our ADHD cases were found to have lower IQ in
comparison to controls with very highly significant statistical
difference in total, verbal and performance 1Q. Digit span was
most severely affected in male ADHD students.

Our data are consistent with Frazier Demaree and Young
Storm (2004) who found that subjects with ADHD demonstrate
lower intellectual ability than those in non-disabled or
community comparison groups. Their average score is often 7-10
points or about 0.61 standard deviations below the mean of their
comparison group.

Our data are also consistent with Barkley et al. (1985);
Faraone et al. (1993); Fischer et al. (1990); Mariani and
Barkley (1997); McGee et al. (1992) who came to the
conclusion that subjects with ADHD display lower level of
intellectual performance.



Our data are similar to the study which find that both
children, adolescents and adults with ADHD show more
difficulties with digit span (particularly backwards) (Barkley et
al., 1996b; Mariani and Barkley, 1997).

An explanation to this decline may be in part due to the
associated learning disabilities frequently related to ADHD. It
may be also due to impairment in behavioral inhibition and
defects in the executive functions seen in children and
adolescents with ADHD which could results in a small but
significant and negative relationship between ADHD and 1Q.
This is because 1Q is related to the executive functions of
working memory, internalized speech and the eventual
development of verbal thought, all of which are deficient in
subjects with ADHD. This view is in agreement with (Hervey et
al., 2004 and Rommelse et al., 2008).



School performance and ADHD

Poor scholastic achievement was strongly associated with
ADHD students with very high statistical significant difference.

Evidence supporting results in our study comes from
numerous studies that find subjects with ADHD likely to show
performance that are lower than their classmates by as much as
10-30 standard score points on various standardized achievement
tests (Barkley et al., 1990; Fischer et al., 1990; Casey et al.,
1996; Brock and Knapp, 1996; Frazcer et al., 2004;
Samuelsson et al., 2004).

Similarly Lee et al. (2008) found that ADHD subjects are
at greater risk for under achievement, school drop out and lower
grade points.

An explanation to the poor academic achievement may be
due to the inattentive, impulsive and restless behavior in the
classroom and also due to the associated decrements in
intelligence and associated learning disability, the higher rates of
grade retention, and expulsion found in adolescents with ADHD.



Clinical profile of ADHD among preparatory school
students

On describing our ADHD group we found different results
that may raise attention.

We found highly significant statistical difference between
ADHD group in private and state schools regarding each of the
following: low social class category, mean number of sibs, natal
troubles, delayed language problems and heart problems being
more in the state schools.

We think that the relation of most of state school students
to their belonging to lower social class category may have
contributed to this discrepancy with the tendency in our culture
to have a lot of children. This group is more subjected to natal
problems due to the poor health care, poverty and ignorance,
which make them more subjected to natal troubles (Polanzyack,
2007). Subjects in this group may suffer from delayed language
as a results of poor stimulation in the surrounding environment,
or due to under recognition of ADHD symptoms early in life that
may be associated with language delay. Our assumption is
consistent with studies showing that ADHD children are more
likely than typical children to have delayed onset of talking in
early childhood (6-35% versus 2-5.5%) (Hartsough and
Hambert, 1985; Szatamri et al., 1989). While other studies,
using clinic referred children have found no difference in the risk
of delayed speech development (Barkley, Dupaul and
McMurray, 1990).

Additionally, subjects in this group are more prone to
health and medical problems due to unhealthy conditions, natal



and postnatal troubles crowding and more exposure to toxin,
pollution and infection, all of which may contribute to significant
medical problems.

Parental aggression in ADHD patients

Significantly high rates of parental aggression with ADHD
girls in our study may be due to cultural reasons. Culturally, girls
must show more displine and control than boys, so ADHD
especially hyperactivity and impulsivity symptoms may not be
accepted from girls, as it is for boys.

Family history of psychiatric troubles among the ADHD
group

ADHD qgirls in our study tend to have family history of
psychiatric hospital admission with very high statistical
significant difference. More genetic load is needed for girls to
express the disorder than boys. This is consistent with the studies
done by (Smalley et al., 2000; Faraone and Doyle, 2001).



ADHD and its relation to sphincter control

ADHD Girls in our study were found to have high
statistical significant delayed sphincter control. We suggest that
girls are more exposed to stress and aggression from parents,
which may contribute to delayed sphincter control due to
psychological stressful situations.

Difference in age in the ADHD group

Statistically significantly higher age in the older groups in
our study may be explained that they may be more subjected to
repeat a grade in school more than younger group. This is
consistent with (Barkley et al., 1990; Fischer et al., in press;
Weiss and Hechtman 1993; Lee et al.,, 2008) who found that
56% of ADHD subjects may repeat a grade in school and 30-
40% may be placed in one or more special education programs.

Difference of 1Q in ADHD patients

Different subscales of (WISC-1Q) showed statistical
significant difference between male and female ADHD cases in
our results including digit span and comprehension where boys
scored less than girls who themselves showed lower scores in
similarity, coding and verbal 1Q. In addition, high statistically
significant rates of similarity and problem solving subscales were
noted in private school ADHD students.

Our results are supported by Berry et al. (1985) who
reported that ADHD qgirls had lower verbal 1Q scores and were
more likely to have language difficulties.



Similarly Taylor (1986) found a greater degree of
intellectual deficits in girls than in boys with ADHD and
Hinshaw et al. (2007) found that girls in adolescence continue to
have executive deficits which may affect their 1Q.

In contrast, to our results Breen (1989); Guab and
Carlson (1997); Horn et al. (1989); Sharp et al. (1997) found
virtually no difference between boys and girls with ADHD on
measures of intelligence.

Although there is statistical significant difference in
subscale across gender, those differences were of limited clinical
significance. Our results are largely different with those of other
studies that have failed to identify meaningful effects of gender
on cognitive performance as studies of (Houghton et al., 1999;
Arica et al., 1998 and Biederman et al., 2002).

Difference with our results can vary, depending on the
source of the samples (clinic or community), the source of
information and other sample characteristic (age, social class).

We suggest that the predominance of the inattentive
subtype in females and the higher prevalence of internalizing
problems may contribute to the difference of 1Q found across
gender in our study.

Age of onset and its effect on ADHD

Data in our study revealed that girls who develop ADHD
were younger at the age of onset and thus have longer duration of
the disorder than boys with ADHD.

Our results are different from Hegazy et al. (2006) who
revealed no significant gender difference regarding the mean age
of onset.



Our data are also different from Biederman et al. (2002)
who found that girls with ADHD were statistically meaningfully
older at onset of ADHD than boys with ADHD.

This difference in our study may be related to cultural
difference. Boys may be allowed to show hyperactivity and
abnormal behavior while any deviance in behavior especially
hyperactivity an impulsivity in girls will be reported earlier as it
is not allowed in our culture for girls to show such behaviors.

Difference in the clinical profile of ADHD cases by
CASS:L

Conduct problems in our study were found statistically
significantly higher in state schools while cognitive and anger
control problems were found statistical significantly higher in
ADHD girls. Hyperactivity was also shown to be significantly
higher in first preparatory grade students with ADHD than their
corresponding older 2" preparatory grade students.
A. Higher conduct problems in state schools in our study may
be related to the low socioeconomic class in state schools and
higher parental rate of psychopathology as evident in our results.

Our view consistent with Moffit, 1990 and Szatmari et
al. 1989a who found that subjects with CD were characterized as
having lower socioeconomic status and experiencing higher
levels of psychosocial adversity, including increased family
problems.

Our data is also supported by Faraone et al. (1997);
Loeber et al. (2000); Newcorn et al. (2000) who reported that
subjects with conduct problems or disorder usually come from



backgrounds with greater social adversity and having higher
prevalence of psychiatric disorders among their parents and
relatives than ADHD patients but without significant conduct
problems.

B. Higher cognitive problems in ADHD girls were revealed in
our study which is consistent with Gershon et al. (2002) who
found that girls with ADHD had greater intellectual impairment,
all in agreement with Gaub and Carson (1997) who found that
girls were more impaired in their intelligence.

In contrast to our results, Horn et al. (1989); Mc Gee et
al. (1987) and Sharp et al. (1997) found no difference between
ADHD boys and girls on measures of intelligence and academic
achievement.

Our results may be explained by the high prevalence of the
inattentive ADHD subtype in girls with ADHD (as evident in our
study) which may be more related to cognitive and academic
problems (Yang et al., 2007).

C. Anger control problems are higher in our ADHD girls. To
our knowledge, our results are contradictory to most of the
studies that find anger control problems to be higher in boys.
These studies include De Haas (1986); Pascaulvaca et al.
(1988); Gershon (2002); Gaub and Carlson (1997) and
Abikoff et al. (2002); Richards et al. (2002), they found that
girls with ADHD show lower level of externalizing behaviors,
impulsivity and aggression.

Higher rates in our results may be related to the difference
in the parents' attitude especially mothers and their treatment of



boys with ADHD compared to girls. Boys receive greater praise
and direction from their mothers although they may be less
complaint than girls to mother’s commands. Girls may not
receive same praise or direction which may lead to a higher level
of anger and impulsivity. Our explanation is supported by Befera
and Barkley (1984) who reported difference in parents’ handling
of their ADHD children problems between boys and girls.

In addition, the findings are likely to reflect developmental
differences in the manifestation of ADHD symptoms in males
and females over the lifetime. Females with ADHD, tend to
perceive themselves as having more problems with ADHD
symptoms and with associated problems such as anger, self
confidence and family relations and so may rate themselves
higher in anger control problems (Arcia and Conners, 1998).

In contrast, young males with ADHD may be more limited
in their self awareness of ADHD symptoms including anger and
thus tend to under report their symptoms on self report (Young,
2004).

D. Hyperactivity was statistically significant in the younger
age group (1% preparatory grade).

Decline in the level of hyperactivity as age increases
(adolescence) as shown in our results is consistent with Fischer
et al. (2005) and Schmit and Moll (1995), yet these same
studies reported that 70-80% of subjects with ADHD are likely to
continue to display symptoms into adolescence.

Similarly, our results are consistent with Manuzza et al.
(1994); Hart et al. (1995) and Biederman et al. (2000) who



concluded that hyperactivity-impulsivity symptoms declined with
increasing age but inattention symptoms did not.

The prevalence of ADHD-hyperactive symptoms decrease
after the preschool years (with age) whereas the inattention
subtype symptoms increase dramatically, our view is supported
by Nolan et al. (2001).

Relation of ADHD severity to comorbidity and school

performance

Results in our research found that ADHD severity was
highly statistically significantly related to comorbidity and poor
scholastic performance.

Our results are supported by Hurting et al. (2007) who
found in his study that adolescents with ADHD and comorbid
disorders had more severe ADHD symptoms.

Our findings are consistent with many studies as Barkley
et al. 2002; Greene et al. 1997 and Wilson and Marcotte, 1996
who found that severe ADHD cases who have low level of
adaptive functioning are the most likely to have comorbid
psychiatric disorders and academic impairment in adolescence.

Also, Barkley, Fisher et al. (1990) found that academic
performance difficulties in adolescence are associated with
having persistent ADHD.

We suggest that severe ADHD cases may be more
cognitively impaired than their healthy counterparts which may
influence the school performance and academic achievement.



Also we suggest that severe cases may be more aggressive

and impulsive, with poor social adjustment and low self esteem
which all may be triggering comorbid conditions with ADHD.

Psychiatric consultation and medication

Results in our study found that more than half of the ADHD
sample didn’t seek any psychiatric consultation and most of
them didn’t take any psychiatric medication.

Our results are supported by Montiel et al. (2008) on a
Venezuelan sample in which only 3.9% received medication
for ADHD.

Our results reflect the poor awareness with the ADHD
disorder.

Poor consultation or medication treatment may be related to
different factors as:

Lower rates of awareness among adolescent school
students about behaviours associated with ADHD which
may be attributed to cultural difference including standards
of behaviours for this disorder. Cultural determinants in
their conceptions and beliefs about ADHD may influence
their knowledge of ADHD standards for judging its
appropriatness and preferred intervention and which may
account for the low rates of consultation and medication as
they are less likely to be concerned about their
disturbances.

Family factors as parental psychopathology and low
socioeconomic status (which are significantly higher in
ADHD cases in our results) may influence the degree of



seeking consultation or medication for the problems in their
ADHD teenagers.

e Additionally, the severity of the ADHD disorder or the
associated comorbidity may influence the need for
consultation and medication. The more severe and comorbid
cases seek help and consultation. Our results found that most
of our ADHD cases have mild ADHD symptoms yet with
high comorbid conditions.

e The impact of stigma as a barrier for consultation or
psychiatric medication especially in the teenager group may
be a cause for the reluctance to engage in treatment and
address psychosocial intervention.

Risk factors associated with ADHD (done by logistic
regression analysis) were:

First: The most important and first high significant risk
factor in our study was: History of psychiatric medication
and/or hospital admission of one of family members (i.e. that
having family member with severe psychiatric disorder).

Our results are similar to (Cantuvell 1972; Faraone and
Biederman, 1997; Singer et al., 1981) who reported that conduct
problems and antisocial behavior (25-28%) alcoholism (14-25%),
hysteria or affective disorders (10-28%) and learning disability
are the most common psychiatric disorders in parents and
relatives of ADHD subjects.

Our results are also confirmed by August and Stewart
(1983) and Biederman et al. (1987) who found greater
incidence of antisocial behavior and alcoholism among the first



degree relatives of subjects with ADHD + comorbid
ODD/conduct disorder.

Also, our results are equivalent to Faraone and
Biederman (1997) who found greater maternal mood disorders,
anxiety disorders, stimulant dependence and great parental
ODDI/CD in subjects having ADHD and comorbid ODD/CD.

Equally Chronis et al. (2003) found that 37-43% of
mothers of ADHD patients reported a mood disorder and 23-27%
reported an anxiety disorder.

Second: History of head trauma is considered to be the second
most important risk factor to develop ADHD in our study.

Head trauma may be early in life due to birth trauma or
later due to accidental injuries.

Significant head trauma may result in brain damage which
was initially proposed as a chief cause of ADHD symptoms.

Our results are consistent with studies showing that brain
damage is associated with greater attention deficits and
hyperactivity (Cruickshank et al., 1988; O’Dougherty et al.,
1984).

Our view is contradicted by other studies showing that
most subjects with ADHD have no history of significant brain
injury or trauma (Rutter, 1983).

We think that head trauma may result in part in structural
and/or functional differences in the brain areas.

This is consistent with Tannock (1998) who found MRI
difference in the structure of selected brain regions in those with
ADHD relative to control groups.



And it is also supported by studies that showed that
subjects suffering from injuries to the prefrontal region
demonstrate deficit in sustained attention, inhibition, regulation
of emotions and organizing behavior (Grattan and Eslinger,
1991; Fuster, 1997).

Head trauma due to accidental injuries is addressed in
many studies, which find that subjects experiencing accidents are
more likely to be overactive, impulsive and defiant (Rosen and
Peterson, 1990; Cataldo et al., 1992).

A support to our explanation is derived from Pless et al.
(1995) who found that subjects injured as pedestrians or bicycle
riders in traffic accidents received higher parent and teacher
rating of hyperactive aggressive behavior, which suggest that
those experiencing trauma due to accidents have high ADHD
symptoms than average.

Third: Our study attributed epilepsy to be one of the risk
factors associated with ADHD.

This data is consistent with Holdsworth and Whitmore
(1974) who found that ADHD symptoms occur more often with
seizure disorders.

Additionally our results are similar to a recent study by
Hesdorffer et al. (2004) who found a significant association of
ADHD with risk for Epilepsy and unprovoked seizures, ADHD
(predominantly inattentive) type was found to be 2.5 times more
common among subjects with Epilepsy or Seizures.

Fourth: Delayed sphincter control was found to be one of
the risk factors associated with ADHD in our study. To our
knowledge, no studies have found or addressed this point. Yet



studies found that there is an association between delayed
sphincter control (Enuresis or Encorporesis) and ADHD.

Studies found that enuresis was noted to occur in as many
as 43% of hyperactive children, compared to 28% of control
children (Stewart et al., 1966).

Similarly Hartsough and Lambert (1985) reported that
ADHD have more difficulties with bowel training than non-
disabled children (10.1% versus 4.5%). And Munir et al. (1987)
found that 18% of their sample with ADHD had functional
encorporesis.

On the other hand, Barkley et al. (1990) and Kaplan et al
(1988) did not find this to be the case.

We suggest that delayed sphincter control in children may
be a cause of parental abuse and aggression and criticism to the
child, all of which may contribute to developing ADHD
symptoms.



CONCLUSION

We concluded from our research that our study verified the
hypothesis that ADHD is a highly prevalent disorder in early
adolescence and in males more than females and is associated
with significant academic impairment in school performance,
which may have a negative effect on the student’s ability to
continue education and join high school or university and
progress in his life.

We have found difference in clinical profile among ADHD
cases, more over differences between male and female students.

We have concluded that there is a unique difference
between ADHD subjects and normal students in different aspects
of sociodemographic data, family circumstances, physical health,
family history and personal history, which must be considered
while assessing an adolescent for ADHD.

We found that severity of ADHD affect the academic,
school performance and psychiatric morbidity.

We concluded that anxiety disorders, mood disorders and
oppositional defiant disorders were by far the most common
comorbid diagnoses with ADHD adolescents.

We illustrated many different risk factors predicting
ADHD, the most important of which is the family history of



psychiatric disorders which supports the importance of genetic
evidence in ADHD.

Finally we come to the conclusion that ADHD is still a
problem in adolescent group with often comorbid conditions and
different risk factors, which can be early prevented, diagnosed
and properly treated to decrease the burden of the disorder in
adult life.



SUMMARY

Attention-deficit/hyperactivity disorder (ADHD) is the
most common neuro-developmental disorder of childhood.
However, basic information about how the prevalence of ADHD
varies by race/ethnicity, sex, age, and socio-economic status
remains poorly described. One reason is that difficulties in the
diagnosis of ADHD have translated into difficulties developing
an adequate case definition for epidemiologic studies. Diagnosis
depends heavily on parent and teacher reports; no laboratory tests
reliably predict ADHD. Prevalence estimates of ADHD are
sensitive to who is asked what and how information is combined.
Consequently, recent systematic reviews report ADHD
prevalence estimates as wide as 2%-18%. The diagnosis of
ADHD is complicated by the frequent occurrence of comorbid
conditions such as learning disability, conduct disorder, and
anxiety disorder. Symptoms of these conditions may also mimic
ADHD. Nevertheless, we suggest that developing an adequate
epidemiologic case definition based on current diagnostic criteria
is possible and is a prerequisite for further developing the
epidemiology of ADHD. The etiology of ADHD is not known
but recent studies suggest both a strong genetic link as well as
environmental factors such as history of preterm delivery and
perhaps, maternal smoking during pregnancy. Children and
teenagers with ADHD use health and mental health services
more often than their peers and engage in more health
threatening behaviors. Better methods are needed for monitoring
the prevalence and understanding the public health implications



of ADHD. Stimulant medication is the treatment of choice for
treating ADHD but psychosocial interventions may also be
warranted if comorbid disorders are present.

Epidemiologic studies could clarify whether the patterns of
ADHD diagnosis and assessment in community settings is
appropriate. Population-based epidemiologic studies may shed
important new light on how we understand ADHD, its natural
history, its risk factors and its consequences.

The prevalence of ADHD in adolescence is deficient and
poorly studied especially national data. And since still a limited
database exist, therefore, research and academic dialogues on
ADHD is essential if we are to understand, prevent and control
this disorder.



This thesis was designed aiming to cover the following
areas in theoretical part:

1.

Review of the epidemiology of ADHD and variation in the
prevalence rates.

Review literature about the clinical picture and diagnosis of
ADHD.

Review the different comorbid psychiatric conditions with
ADHD.

Review the main etiological factors, methods of assessment
and treatment of ADHD.

The practical part aimed to:

1.

Estimate the prevalence of ADHD in a sample of Egyptian
preparatory school students.

Find if there is a gender difference and a specific clinical
profile in ADHD.

Estimate the presence of comorbid psychiatric disorders with
ADHD.

Compare the ADHD students with normal controls and
identify associated psycho-socio-demographic correlates and
different variables in the study population.

Find if there are any risk factors associated with ADHD.



The present study evaluated 925 male and female
preparatory school students in Eastern Cairo. They were chosen
from 4 schools from two educational districts, one district
represents higher socioeconomic status (private schools) and the
other less affluent status (public “state” schools) and those
districts are (Heliopolis and El Matarya). School classes were
randomly selected from both first and second preparatory grade
as third preparatory grade was cancelled due to changes in the
educational system.

The necessary approvals, permits and consents were
completed and inclusion and exclusion criteria were also insured
before the start of the study.

The tools were carefully selected to serve for the purpose

of the study, this included:

1. Conners Wells Adolescent Self Rating Scale-Short Form
(CASS:S).

2. Conners Wells Adolescent Self Rating Scale-Long Form
(CASS:L).

3. The Kiddie Schedule for Affective Disorders and
Schizophrenia, present and Lifetime versions (K-SADS-PL).

4. Wechsler Intelligence Scale for Children-Arabic version.

5. Fahmy and Sherbini Social Scale.

6. Designed questionnaire to cover personal, family and medical
history.

e The study proper was preceded by a pilot study to identify any
problems that can face the study proper, identify suitability of
the tools used and assess reliability of the clinical diagnosis.



e The study proper was initiated and completed during the
educational year of 2006-2007, in the period from beginning
of November, 2006 till the end of April, 2007.

e The study was conducted on different steps: step one:
administration of the designed questionnaire, Fahmy & El
Sherbini Social Scale and Conner’s Adolescent Self Report
Scale: Short form, was done to the whole sample of students.

e The students who scored equal to or more than 65 (t score) on
the index subscale of (CASS:S) were further evaluated in step
two: where administration of the (KSADS-PL) was done for
the clinical diagnosis of ADHD then (CASS:L) Conners
Adolescent Self Report Scale-Long form was introduced to
detect different aspects of ADHD and to asses its severity and
IQ was done for them.

e Lastly; we compared the ADHD students with a matched
group of non ADHD students (proved by KSADS-PL), the
comparison was performed to investigate the different
variables associated with ADHD.

e All data gathered were recorded, tabulated and transferred on
statistical package for social sciences (SPSS) version 15 and
the suitable statistical parameters were used.

e Results were displayed to answer questions raised in the
hypothesis of this study.

The first group of results aimed to estimate the prevalence
of ADHD among a sample of Egyptian preparatory school
students (males and females) data declared that:



About 9.4% of the studied population proved to have ADHD
as measured by (CASS:S) index subscale.

Boys were more prevalent than girls with a ratio of (2:1), and
showing very high statistical significant difference.

The second group of results was displayed to clarify the
clinical profile of ADHD, according to (CASS:L) and its
severity, the date of onset and duration of illness and assess
the 1Q and school performance and socio-demographic data,
family circumstances, and personal and medical history.

There were very high statistical significant differences
(P<0.001) regarding the following points:

Social class category and mean number of sibs between
private and state school students.

Difference in the mean age between first and second
preparatory grade students.

Cognitive problems which were more prevalent in girls than
boys.

Difference between boys and girls in digit span subscale of

Q.

There were high statistical significant differences
(P<0.01) regarding:

Similarity subscale of 1Q between girls and boys group of
cases.

Difference in similarity and picture completion subscale of 1Q
between private and state school ADHD students.



Delayed sphincter control and joint diseases in ADHD girls
more than ADHD boys.

There were statistical significant differences (P<0.05)
regarding:

Difference between first and second preparatory grade ADHD
students as regard social class category (P=0.017).

Difference in the item of parental aggression towards ADHD
girls than ADHD boys.

ADHD girls showed higher rates of family history of
psychiatric hospital admission.

Mean age of onset of ADHD was lower in girls than boys,
with a longer duration of illness.

Anger control problems were more prevalent in girls
(P=0.026).

Hyperactivity was shown to be more in the first preparatory
grade students (P=0.02) than the second preparatory grade
students.

State school students showed higher rates of natal troubles
than their private school colleagues.

Delayed language development and heart problems were
higher in state school ADHD students.

Younger ADHD students (first preparatory grade) had higher
rates of chest problems than the older students (second
preparatory grade).

Difference in comprehension subscale, coding subscale and
the verbal 1Q between boys and girls group of cases.



The third group of results aimed at displaying the
comorbid psychiatric condition with ADHD, data assumed that:
Anxiety disorders were by far the most common comorbid
disorders with ADHD, followed by oppositional defiant disorder
and then the mood disorders (mainly depression).

On displaying the distribution of ADHD subtypes among
ADHD students, it revealed that the hyperactive subtype of
ADHD was the most common subtype followed by the combined
subtype and then the inattentive subtype with very high statistical
significant difference between boys and girls, boys were more
hyperactive and less inattentive than girls.

The fourth group of results aimed at identifying the
severity of ADHD symptoms among ADHD students and its
impact on different variables.

Mild ADHD symptoms were be far the most common
ADHD symptoms across the ADHD students with statistical
significant rates of severity in private schools and among girls.

Severity seems to affect the school performance with high
statistical significant value yet severity of ADHD seems to have
no impact on other variables. Comorbidity seems to be related to
the more severe cases of ADHD with high statistical
significance.

The last group of results was displayed to compare ADHD
students with their corresponding controls: Data revealed that
there were very highly statistical significant difference
(P<0.001) when we compared the following points:



Different subscales of 1Q, verbal, performance and total 1Q

were lower in ADHD cases and in male and female ADHD

cases than their corresponding controls.
Poor school performance among ADHD cases, male cases and
female cases in comparison to their corresponding controls.

There were high statistical significant differences
(P<0.01) when we compared the two groups as regards:

More consanguineous marriage were more encountered in
male ADHD cases.

Cold family relations, criticism and parental abuse were more
common in ADHD cases.

Female cases tend to have family history of psychiatric
disorders more than their corresponding controls.

Exposure to postnatal troubles is more in ADHD cases than
controls.

Joint diseases were more common in ADHD cases and female
cases than their corresponding controls.

Block design subscale is lower in female cases than their
corresponding controls.

There were statistical significant difference (P<0.05)
when we compared:

Social class category with cases belonging mainly to lower
social class.

Mean number of sibs: ADHD students were ranked the first
among their sibs.



e Consanguinity, parental disharmony and parental aggression
being more common in cases.

e Cold and critical family relations and parental aggression are
more common in female cases than their corresponding
controls.

e Family history of psychiatric disorders, psychiatric treatment
and psychiatric hospital admission being more common in
cases than their corresponding controls.

e Female ADHD cases show more tendency to have family
history of psychiatric hospital admission.

e Postnatal troubles were more common in male ADHD cases
than their corresponding controls.

e Delayed sphincter control in ADHD cases and female cases
were more than their healthy counterparts.

e Chest problems were more common in ADHD cases, and in
female cases than their healthy counterparts.

e Comprehension subscale is lower in ADHD cases and in
female cases.

e Similarity subscale is lower in male cases.

Different risk factors have been proposed to predict
ADHD, the most important of which is history of psychiatric
hospital admission of one of the family members, history of head
trauma, and position among sibs, delayed sphincter control,
epilepsy and parental disharmony.

We concluded that ADHD is a highly prevalent disorder
even in adolescent group and is associated with different risk



factors, different variables and different comorbid conditions.
Further studies should be encouraged to engage in continuing on
this issue.

It is hoped that this dialogue will result in concentrated
effort to provide accurate data about the prevalence of ADHD in
this age group and older groups and to provide awareness for
parents and school teacher and provide effective mental health
services with proper prevention and comprehensive intervention.

Based on our findings, we recommend replication of the
study on a larger sample size with different age groups and
different geographic distribution using reliable brief standard
instruments and interviews for parents, teachers and peers and
neuropsychological assessments for a better evaluation of
ADHD.

We are hopeful that there will be a collaboration between
health care professionals, general practionners and school mental
health team together with parents aiming at increasing awareness
about ADHD.

We are also hopeful to increase training of general health
team for screening ADHD, early diagnosis and comprehensive
intervention and management to decrease the suffering of our
adolescents ADHD students.
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Limitation and Implication

These results must be interpreted in the light of

methodological strengths and limitation of the study.

The strength includes:

Use of community respondents survey in a school based cross
sectional survey that included both genders and different
types of schools.

The use of a comprehensive assessment battery that includes
the use of the Gold standard semistructured clinical interview
(K-SADS:PL) for the clinical diagnosis of ADHD.

On the other hand, strengths of Conners Wells adolescent self
report scale-short form as a screener are the clarity of
language and ease of administration.

Additionally, the use of Conners Wells adolescent self report
scale long form for the ADHD cases gives us a better
understanding of several problems as cognitive, anger control
and emotional problems to help in covering the whole aspects
surrounding the ADHD cases.



However, some limitations in our study must be
acknowledged and taken into account in interpreting the results:
= A more detailed comprehensive epidemiological study could
have included:

* Larger sample size from a variety of locations and
different educational systems.

* Deriving the information from different sources as the
parents, school teachers and peers, in two settings not only
in a school setting.

* Identifying and assessing further degree of social
functioning.

* Using more brief instruments not to put heavy demand on
both the researcher and the subjects.

» |t may be argued that collecting these data may need many
field researchers, collaboration of multiple centres and sites to
overcome these limitations.



RECOMMENDATIONS

Research recommendation

Research in the area of adolescent psychiatry, especially
ADHD disorder in adolescence is still scarce and has been
neglected. Therefore further research efforts are still needed. We
recommend the following for the future research in this area:

e Replication of this study on a larger sample of
adolescents:

» |n different geographical areas (villages and rural areas)
with comparison with urban areas.

= Different cultures (Arab countries)

= Different age groups (secondary school students).

= Different types of schools (Azahric-Technical and
Commercial Schools).

e We are in need for continuous supply for utilizing shorter
versions, and brief instruments for screening of ADHD among
adolescents.

e Conducting further studies using different tools to assess
ADHD symptoms by teachers, parents and peers opinion with
proper validation and translation.

e Further studies are needed to assess the emotional, social
functioning and degree of impairment.

e Further studies are needed to assess executive function in
ADHD subjects.



e More studies are needed to be supplemented by
neuropsychological assessment to increase the validity and
broaden the domains of assessment.

Clinical recommendations
Increasing awareness about ADHD is extremely important
to target intervention programs for prevention and early
recognition of ADHD disorders for those with little or no
education who are considered as high risk groups.
This may be achieved by:
e Mental health care professionals:
= Ensuring early diagnosis so the effect on the adolescent
life is minimized.
= Ensuring proper evaluation of executive function in
ADHD patients.
= Providing effective treatment to mange debilitating
symptoms and comorbid diagnosis.
= Construction of specific adolescent ADHD clinics is of
utmost importance to target this neglected group of
population.



e General practitioners:

Training of general practitioners for screening of ADHD
disorder in adolescents and raising their clinical attention
and surveillance for more early and rapid referral for
psychiatric assessment and treatment.

Collaboration  between  psychiatrists and general
practionners aiming to develop comprehensive
management including early prevention, or intervention,
diagnosis and treatment.

e Schools:

Reconsideration of school mental health programs by
increasing availability of psychiatric service and awareness
of ADHD.

Educational program on adolescent mental health should
be provided to students, teachers and parents for early
detection of risk factors, ADHD symptoms and associated
comorbidities.

Collaborative system should be built between school
teachers, parents and school mental health professionals
for better detection, assessment and referral of ADHD
cases.

Extensive substance abuse educational programs are
required for better evaluation of associated comorbidity
with ADHD among adolescents.



e Parents:
= Increasing acceptance, awareness and understanding of

ADHD so people with the disorder have the necessary
care, service and support to manage their problems.

We must work as a team for a better outcome for those
who suffer from ADHD and its associated difficulties.



CHAPTER ()
Clinical Picture and Diagnosis

Attention-deficit hyperactivity disorder (ADHD) is the
most prominent and prevalent mental disorder in children and
adolescents (Olfson, 1992; Smalley, 2007). Despite a great deal
of research, this disorder remains one of the most difficult child
mental disorders to categorize as evidenced by the frequent
changes in its criteria in the revisions of DSM (American
Psychiatric Association, 1994; Wolraich et al., 1996).

ADHD has had a checkered history where a great deal of
myth and misconception has guided both the diagnosis and the
management of the disorder. The disorder has been known earlier
by other names such as “brain damaged syndrome”, “minimal
brain dysfunction”, “hyper kinetic impulsive disorder” and
“attention deficit disorder”. The changes in terminology have
generally reflected an increase in the understanding of etiology,
identification and management in more recent years (Rickel and

Brown, 2007).

Attention deficit hyperactivity disorder (ADHD) is
composed of developmentally inappropriate degrees of
inattention, impulsivity, and overactivity that arise in early
childhood and are believed to be relatively chronic for most
children with the disorder. The disorder occurs in approximately
3% to 5% of the childhood population (Conners, 2002), with
boys being almost three times more likely to manifest the



disorder than girls (Barkley, 1990; Sayal, 2007; Szatmari et al.,
1989). ADHD children and adolescents frequently have a higher
risk for other childhood disorders, including aggression, or
oppositional defiant disorder, and conduct disorder (Barkley et
al., 1990a). School underachievement is rampant in this
population, and as many as 20% to 30% may have a coexisting
primary learning disability as well (Barkley et al., 1990a;
Lambert and Sandoval, 1980; Tannock and Brown, 2000).
Social interaction problems, with their family members have
been consistently documented (Barkley, 1990), and over half of
all ADHD subjects have serious problems in their relations with
peers (Milich and Landau, 1982; Barkley et al., 1991; Spencer
et al., 2007).

The bulk of research on attention-deficit hyperactivity
disorder (ADHD) (American Psychiatric Association, 1987) has
been conducted on boys aged 6 to 11 years. Although this group
IS representative of the population sector most commonly
referred for the disorder, this practice has resulted in limited
knowledge of the disorder in other sectors of the population,
particularly females and persons at other developmental levels.
Historically it was thought that children "grew out of ADHD” at
puberty, but longitudinal research now suggests that these
problems continue into adolescence and beyond (Hechtman,
1991; Klein and Mannuzza, 1991; Schaughency et al., 1994;
Barkley et al., 2005). Little is known about ADHD in
adolescence and adulthood, and what we do know comes
primarily from follow-up studies of childhood hyperactivity. The



generalizability of these studies to adolescent referred ADHD is
potentially limited (Barkley et al., 1991; Barkley et al., 2005).

Of the 34 million prevalent cases of ADHD in the USA,
Europe and Japan, it was estimated that 31% were adults (age >
19 years). Thus, for some, ADHD may be a lifetime disorder
(Sergeant, 2003).

A research done indicates that as adolescents, children
previously diagnosed as ADHD or hyperactive are at higher risk
for defiance, aggression, antisocial behavior, and substance abuse
relative to normal or control children followed concurrently
(Gittelman et al., 1985; Lambert et al., 1987; Spencer et al.,
2007). From 50% to 80% meet the criteria for ADHD in
adolescence (Barkley et al., 1990b). Many continue to
experience difficulties with academic achievement (Ackerman et
al., 1977); whereas up to 58% may have been retained in grade
(Barkley et al., 1990b; Brown and Borden, 1986), up to 40%
have been in special educational services (Barkley et al., 1990b),
and as many as 35% may have failed to finish high school (Weiss
and Hechtman, 1986). The general picture then is one of
continuing problems with inattention, impulsivity, and
restlessness as well as antisocial behavior and academic failure in
adolescence for many children diagnosed as ADHD in childhood
(Barkley et al., 2005).

Their age or developmental level, and across a variety of
situations that tax their capacity to pay attention, restrain their



movement, inhibit their impulses, and regulate their own
behavior relative to rules, time and the future.

A) Inattention

By definition, children and adolescents, who have ADHD,
particularly ADHD-C, are said to display difficulties with
attention relative to non-disabled ones or other control groups of
the same age and gender. Parents and teachers often describe
these attention problems in terms such as “Doesn't seem to
listen,” “Fails to finish assigned tasks,” “Daydreams,” “Often
loses things,” “Can't concentrate,” “Easily distracted,” “Can't
work independently of supervision,” “Requires more
redirection,” “Shifts from one uncompleted activity to another,”
and “Confused or seems to be in a fog” (Barkley, DuPaul, and
McMurray, 1990).

The construct of attention in neuropsychology is
multidimensional and can refer to alertness, arousal, selectivity
or focus-execution, encoding, sustained attention, distractibility,
or span of apprehension, among others (Barkley, 1994; Strauss
et al., 2000). The number of distinct components identified in
neuropsychological batteries remains unclear, however (Strauss
et al., 2000). Research shows that those with ADHD do not have
significant difficulties with automatic orienting to visual
information, which may be mediated by posterior brain attention
circuits (Huang-Pollock and Nigg, 2003). Instead, they have
their greatest difficulties with aspects of attention related to
persistence of effort, or sustaining their attention (responding) to
tasks; this is sometimes called "vigilance" (Newcorn et al., 2001;



Swaab-Barneveld et al., 2000) and is believed to be mediated
through frontal brain attention circuits (Huang-Pollack and
Nigg, 2003). These difficulties with persistence are sometimes
apparent in free-play settings, as evidenced by shorter durations
of play with each toy and frequent shifts in play across various
toys (Zentall, 1985). However, they are seen most dramatically
in situations requiring them to sustain attention to dull, boring,
repetitive tasks as school work (Barkley, DuPaul, and
McMurray, 1990; Fischer et al., 2004).

There is another dimension of inattention symptoms that
exist among ADHD children and adolescents and possible adults.
This subset is described as having Sluggish Cognitive Tempo
(S.C.T) and are rated by parents and teachers as being more
sluggish, passive, hypoactive, daydreamy, slow-moving, staring,
confused, and "in a fog" than are these with no disability or with
ADHD-C (Milich et al., 2001; McBurnett, Pfiffner, and Frick,
2001). Some of these symptoms are the very antithesis of ADHD
(e.g., hypoactivity). This subset accounts for approximately 30-
50% of subjects now diagnosed as having predominantly
inattentive type of ADHD (Barkley, 2006).

This subset of children and adolescents with ADHD
manifestly SCT (e.g., hypoactivity, lethargy, daydreaming), may
be qualitatively different from those with ADHDC (and from
others with ADHD in many important aspects (McBurnett et al.,
2001), as having fewer externalizing symptoms; more
internalizing symptoms of unhappiness, anxiety, depression, and
social withdrawal; and more information-processing deficits than



children with ADHD-C (Carlson and Mann, 2000). Such
differences have led some to argue that the SCT subtype of
ADHD may constitute a distinct disorder from ADHD, or at least
a qualitatively distinct subtype of ADHD (Barkley, 2001a;
Hinshaw, 2001; Lahey, 2001; McBurnett et al., 2001). Lab
studies suggest that subjects with SCT may manifest significantly
more errors with information processing, set shifting, focused
attention, and possibly memory retrieval that are not evident in
ADHD-C (Milich et al., 2001).

Distractibility is another problem, where the child or
adolescent responds to the occurrence of extraneous event
unrelated to the task. It is more than likely that the problem with
distractibility depends on the cognitive loading or difficulty of
the task (demands for working memory) and its demands for the
protection of executive actions (thinking) through interference
control. And the salience of the distracting events will also
determine the extent to which extraneous events disrupt the task.
Lawrence et al. (2002) observed children with ADHD while they
were playing a video game of varying cognitive load and
distracting information, and also observed them at a local zoo
while they were required to accomplish certain instructions in
that setting. The children with ADHD had significantly more
difficulties inhibiting responses to distracting events, both in the
game and at the zoo, and therefore took more time to complete
their assignments than did control children.

Children or adolescents with ADHD spend much more
time engaged in off-task behavior instead of attending to their
assigned tasks (Sawyer et al., 2001), which could give others the



impression that they are distractible when they are merely unable
to persist as well as others (Hoza et al., 2001).

Clinical picture in older adolescents and adults

Some new findings from direct behavioral observations of
inattention in adolescents and adults with ADHD now parallel
the previously cited research in children in finding greater off-
task behavior during task performance, including driving
(Fischer et al., 2004). Most studies document greater difficulties
with attention on continuous-performance tests (CPT:s) or
vigilance tests (Murphy et al., 2001; Seidman et al., 1997). The
Holdnack et al. study found adults with ADHD to have slower
reaction times, which previously have been interpreted by others
as reflecting lapses in attention to the task (Barkley, 1988).

Adolescents and adults with ADHD are highly likely to
self-report many of the same symptoms of inattention from the
DSM symptom list that are reported by parents of children with
ADHD. One study (Murphy and Barkley, 1996a) found that
83% of adults diagnosed with ADHD reported having difficulties
with sustaining attention (vs. 68% of a clinical control group and
10% of a nondisabled sample); 94% reported being easily
distracted (vs. 86% and 19%, respectively); 90% claimed that
they often did not listen to others (vs. 57% and 6%, respectively);
91% reported that they often failed to follow through on tasks or
activities (vs. 78% and 6%, respectively); and 86% reported that
they frequently shifted from one uncompleted activity to another
(vs. 75% and 12%, respectively). These self-reports were
corroborated by others who knew the subjects well, such as



spouses or parents, as was the recall by these adults of similar
symptoms during their childhood years (r=.74 with parent
reports) (Murphy and Barkley, 1996a). Thus adults with ADHD
suffer from many of the same attention problems as do children
who have the disorder (Wilens and Dodson, 2004).

B) Impulsivity and hyperactivity (behavioral
disinhibition)

Patients with ADHD are often noted to respond quickly to
situations without waiting for instructions to be completed or
adequately appreciating what is required in the setting. Heedless
or careless errors are often the results. They may fail to consider
the potentially negative, destructive, or even dangerous
consequences that may be associated with particular situations or
behaviors. Thus they seem to engage in frequent, unnecessary
risk taking. Accidental poisonings and injuries are not
uncommon in children with ADHD. They may carelessly damage
or destroy others' property considerably more frequently than do
those without ADHD (Barkley, 2006).

Waiting for their turn in a game or in a group lineup before
going to an activity is often problematic for children and
adolescents with ADHD. Waiting in general may be problematic
for all ages of the disorder. When faced with tasks or situations in
which they are encouraged to delay seeking gratification and to
work toward a longer-term goal and larger reward, they often opt
for the immediate, smaller reward that requires less work to
achieve (Burns et al., 2001).



Situations or games that involve sharing, cooperation, and
restraint with peers are particularly problematic for them.
Verbally, they often say things indiscreetly, without regard for
the feelings of others or for the social consequences to
themselves. Blurting out answers to questions prematurely and
interrupting the conversations of others are commonplace
(Barkley, 2006).

ADHD symptoms in adolescents and adults include verbal
impulsivity which may form a separate dimension of impulse
control by adulthood (Murphy and Barkley, 1996a).

Impulsivity

Impulsivity is multidimensional in nature (Kindlon, et al.,
1995; Nigg, 2001). These often involve constructs of executive
control, delay of gratification, effort, and compliance (Olson et
al., 1999). Others reorganize inhibition into executive
(volitional), motivational (precipitated by fear or anxiety), and
automatic attentional inhibitory processes (Nigg, 2000). Those
forms of impulsivity often associated with ADHD involve the
undercontrol of behavior (poor executive functioning), poor
sustained inhibition, the inability to delay a response or defer
gratification, or the inability to inhibit dominant or prepotent
responses (Neef, Bicard, and Endo, 2001; Newcorn et al., 2001,
Scheres et al., 2004). There is evidence that subjects with ADHD
have an equal or greater problem with delay aversion (Solanto et
al., 2001).

Symptoms in older adolescents and adults



A recent meta-analysis of studies wusing CPTs
demonstrated more errors of commission or impulsiveness in
adolescents and adults with ADHD than in control groups
(Hervey, Epstein, and Curry, 2004). Adults diagnosed with
ADHD, in comparison to clinical and non-disabled control
groups, often self-report symptoms of poor impulse control, such
as difficulty awaiting turns (67% vs. 39% of a control group and
18% of a nondisabled sample), blurting out answers (57% vs.
46% vs. 16% respectively), and interrupting or intruding on
others (57% vs. 39% vs. 9%, respectively) (Murphy and
Barkley, 1996a). They are also highly likely to report difficulties
with their driving associated with poor impulse control (e.g.,
excessive speeding) and to make more impulsive errors on a
driving simulator (Barkley, 2004a), impulsive comments to
others, difficulties in inhibiting the impulsive spending of money,
and poor inhibition in their emotional reactions to others
(Goodman, 2007).

Hyperactivity

Symptoms of excessive or developmentally inappropriate
levels of activity, whether motor or vocal are associated with
ADHD. Restlessness, fidgeting, and generally unnecessary gross
bodily movements are commonplace, both in the complaints
received from parents and teachers and in objective measures
(Dane, Schachar, and Tannock, 2000).

These movements are often irrelevant to the task or
situation, and at times seem purposeless. A parent often describes
them as "always up and on the go," "acts as if driven by a motor,"
"climbs excessively," "can't sit still," "talks excessively," "often



hums or makes odd noises," and "is squirmy"” (DuPaul et al.,
1998). Observations of such children and adolescents at school or
while working on independent tasks find them out of their seats,
moving around the classroom without permission, restlessly
moving their arms and legs while working, playing with objects
not related to the task, talking out of turn to others, and making
unusual vocal noises (Fischer et al., 1990). The restlessness is
likely to be more problematic in boring or low stimulation
situations than in ones where greater stimulation is available
(Antrop et al., 2000). Making running commentaries on the
activities around them or about others' behavior and excessive
speech is not unusual (Berk and Potts, 1991).

Some research suggests that the pervasiveness of the
hyperactivity across settings (home and school) may be what
separates ADHD from other diagnostic categories (Taylor,
1986).

Studies that factor-analyze behavioral ratings often find
that items of restlessness or other types of over-activity load on a
factor constituting impulsive or disinhibited behavior (DuPaul et
al., 1998; Lahey et al., 1994). Objective measures of inhibition
are also likely to be related to measures of hyperactivity (Berlin
and Bohlin, 2002). These findings mean that over-activity is not
a separate dimension of behavioral impairment.

In older adolescents and adults with ADHD, symptoms of
hyperactive or restless behavior are often present but appear to
involve more difficulties with fidgeting, a more subjective sense



of restlessness, and excessive speech than the more gross motor
overactivity characteristic of young children with ADHD (Moss
et al., 2007). Murphy and Barkley, 1996a found that nearly 74%
of adults with ADHD reported often fidgeting with their hands or
feet, versus 57% of a clinical control group and only 20% of a
nondisabled sample of adults. Nearly 66% of adults clinically
diagnosed with ADHD complained of often having difficulties
remaining seated, versus 32% of the clinical control group and
only 6% of the nondisabled sample. Adults with the disorder
often verbalize more than others, with nearly 60% complaining
that they often talked excessively. Although this complaint did
not distinguish them from the clinical control group (60% of
whom also reported excessive speech), both of these groups
reported speaking more often than did the nondisabled sample of
adults (only 22% of whom reported such a difficulty).

Consensus diagnostic criteria for ADHD

At present, the primary characteristics of ADHD and the
diagnostic criteria officially developed for clinical use are set
forth in the fourth edition of the DSM (DSM-1V; American
Psychiatric Association, 1994) and its text revision (DSM-1V-
TR; American Psychiatric Association, 2000). The DSM
definition is similar, though not identical, to the definition of the
disorder in the 10th revision of the International Classification of
Diseases (ICD-10; World Health Organization, 1994), which is
used mainly in Europe. Table (Al) presents the DSM-IV-TR
criteria.



The DSM-IV(-TR) criteria stipulate that individuals must
have had their symptoms of ADHD for at least 6 months, that
these symptoms must occur to a degree that is developmentally
deviant, and that symptoms producing impairment must have
developed by 7 years of age. From the inattention item list, six of
nine items must be endorsed as developmentally inappropriate.
From the combined hyperactivity and impulsivity item lists, six
of nine items must be endorsed as deviant. The type of ADHD to
be diagnosed depends on whether criteria are met for inattention,
hyperactivity-impulsivity, or both: the Predominantly Inattentive
Type (ADHD-PI), the Predominantly Hyperactive-Impulsive
Type (ADHD-PHI), or the Combined Type (ADHD-C).



ICD-10
In the tenth edition of the International Statistical Classification
of Diseases and Related Health Problems (1CD-10) the
symptoms of ADHD are given the “Hyperkinetic disorders”. The
disorder is classified as “Disturbance of Activity and Attention”.
When a conduct disorder is present, the condition is referred to as
“Hyperkinetic conduct disorder”. Other subtypes of the
“Hyperkinetic disorders” include “Other Hyperkinetic Disorders”
or “Hyperkinetic Disorders, Unspecified”. According to the ICD-
10 a person must be hyperactive in order to be diagnosed with a
Hyperkinetic disorder.

ADHD throughout development

Although ADHD can be diagnosed at virtually any age,
different expressions (some subtle, some pronounced) of the
disorder are associated with different age periods (Conners et al.,
2000; Polanczyk and Rohde, 2008).

Infancy

Although ADHD is not formally diagnosed during infancy,
there are a number of behaviors that parents tend to remember
being present while the child was very young (birth-two years).
Excessive crying, difficulty being soothed, sleep and feeding
problems (poor sucking and problematic interactive behaviors
seem to have occurred in these young children who later receive
the diagnosis of ADHD (Conners et al., 2000).

Pre-School



Children three to four years of age often display behaviors
that can be described as restless, inattentive, impulsive, and
distractible. Because of this it is often very difficult to
differentiate between a youngster with ADHD and a normal
active child. The degree of disruption caused by the behaviors
and the duration of them often help in making a diagnosis.
Significant behaviors to watch for are motor restlessness,
insatiable curiosity, overly vigorous play, low levels of
compliance, difficulty with sleep, delays in language
development, and overly demanding of parental attention
(Conners et al., 2000; Spencer et al., 2007).

Middle childhood

Between the ages of 6-12 years is the most likely time for
a diagnosis of ADHD to be made. Children are faced with the
increased demands of school, a more active and demanding
schedule, and increased demands for maturity. What teachers and
parents often report is that the ADHD child is easily distracted,
restless, impulsive, unable to sustain attention to detail, “clowns
around” in class, and has increasing difficulty with peers. Usually
the children demonstrate two kinds of global problems: behavior
(as noted above) and cognitive impulsivity by making frequent
and unnecessary mistakes (Conners et al., 2000).

Adolescence

Many of the more glaring motor behaviors associated with
ADHD begin to diminish during adolescence, although the
distractibility and impulsivity remain as problems. The continued



frustrations and difficulty experienced during the pre-adolescent
years often gives rise to depression and anxiety during this
period. There are also increases in discipline problems and
family conflicts (above those expected for this age), drug and
alcohol use, as well as lethargy, and academic difficulties
(Conners et al., 2000).

For many, the overt symptoms of ADHD lessen by
adolescence. Students in high school report greater ability to
concentrate and attend. However, the many years of frustration
and academic difficulty often lead to continued delays in
academic achievement, depression, anxiety, and other mental
health problems (Conners et al., 2000; Spencer, Biederman and
Mick, 2007).

This change from difficult child to more apparently sedate
and focused teenager hides some potentially very significant
issues. With the diminution of the more overt symptoms of
ADHD what is increasingly evident is extreme frustration with
school, continued poor academic achievement, and significant
lowered self-esteem. The ADHD teenagers are at greater risk for
drug and alcohol abuse, school dropout, and other anti-social
behaviors (Conners et al., 2000).

The persistence of ADHD appears, again, to be associated
with conduct problems or oppositional hostile behavior, poor
family relations and specially conflict in parent-child, as well as
maternal depression. These predictors have also been associated
with the development and persistence of oppositional and



conduct disorder into this age range (12-17 years) (Barkley,
2004).



Adult ADHD

ADHD symptoms of impulsivity, restlessness and
inattention often persist into adulthood. The proportion affected
in adulthood reported in the studies vary greatly, the differences
in prevalence rates are probably due to the different methods
used for identifying adult ADHD. Research shows that the
symptoms of ADHD decline with age, yet that a minority of
individuals continue to have problems into early adulthood.
Whilst this may be true, it may also be the case that the real
instances of adult ADHD are being missed because researchers
are using diagnostic criteria originally developed for children,
such as the DSM-IV. These might miss the subtler impairments
in executive function experienced by ADHD adults. Adults with
ADHD may have become adept in different degrees at masking
their symptoms in order to cope with day-to-day life. Some may
also seek out environments that suit their behavior. Thus, more
sophisticated methods of recognizing adult ADHD need to be
developed (Brassett, 2004).

Problems have also been reported with social skills,
emotional difficulties and low self-esteem. These may have had
an impact on the unsatisfactory relationships that were also often
experienced by adult “survivors” of childhood ADHD, who
become parents earlier, have smaller gaps between child-bearing,
and suffer marital discord and frequent relationship breakdown.
When followed up in adulthood, individuals with childhood
ADHD have been reported to be more likely to experience
academic underachievement and fewer years completed
schooling (Barkley, 2002; Goodman, 2007).



Language and literacy problems have also been reported
(Rasmussen and Gillberg, 2000). This may in part explain why
those with childhood ADHD have been found to be more likely
as adults to be in lower-ranking occupations and possess a lower
social class than control groups (Barkley, 2002).

Finally, some follow-ups have shown that adults who had
childhood ADHD were more likely to have problems driving or
to have experienced more road traffic accidents (Barkley, 2002).
Possible explanations have been invoked such as symptoms of
inattention, low tolerance of frustration, and impulsivity.
Interestingly one study of those who received medication during
childhood for their ADHD had fewer car accidents as adults than
those who went untreated (Hechtman et al., 1984).

Gender difference

Boys are three times more likely to have ADHD than girls
Gershon (2002) found that girls with ADHD had lower ratings of
hyperactive, inattentive and impulsive symptoms; had lower
levels of other externalizing behaviors (aggression, delinquency);
and experienced greater intellectual impairment. They manifested
more internalizing symptoms (anxiety, depression) than did boys
with ADHD, hyperactive girls had lower Verbal 1Q scores, were
more likely to have language disabilities, had a greater
prevalence of problems with mood and enuresis, and had a lower
prevalence of conduct problems (Gershon, 2002). These studies
may have been biased toward finding greater cognitive and
developmental problems in their samples because of the source
of referrals. Girls with ADHD also received lower ratings on core



symptoms and made fewer errors on CPTs than boys with
ADHD (Newcorn et al., 2001). Whereas boys report higher mean
scores on rating scales (Lee et al., 2008).

In terms of their risk for comorbid psychiatric disorders,

the girls with ADHD showed elevated rates of Major Depressive
Disorder (17%), anxiety disorders (32%), and Bipolar Disorder
(10%) the rates of ODD and CD, were found to be about half the
rates found in boys with ADHD. Approximately 33% of the girls
with ADHD had ODD, and 10% had CD (Biederman, 1997;
Biederman, Mick et al., 2002).
Regarding the subtype of ADHD: Girls were more likely to
have ADHD-inattentive subtype; were less likely to have
learning disabilities; were less likely to manifest problems in
school or in their spare time; and were less at risk for CD and
ODD than were boys with ADHD, boys were more likely to
develop substance abuse disorders (Biederman et al., 2002).

As to the treatment response, no gender differences were
noted in the effects of stimulant medication on these interactions
or in the clinical response of girls to stimulants (Sharp et al.,
1997).

As to their classroom behavior, girls with ADHD engaged
in less rule breaking, less social interference, less gross motor
activity and lower levels of externalizing behavior than boys with
ADHD (Abikoff et al., 2002).

They had fewer mutual friends and were more likely to be
friendless. They also had higher level of conflict and relational
aggression than did comparison girls and were less able to
sustain relationships over time (Zalecki and Hinshaw, 2004).



Associated developmental impairments

Children and adolescents with ADHD often demonstrate
deficiencies in many other motor, sensory and cognitive abilities
(Daley, 2004). Among these, are difficulties with: Motor delay
and sensory problems, physical fitness, gross and fine motor
coordination, and motor sequencing, speech and language
development, delayed internalization of language, verbal and
nonverbal working memory and mental computation, story recall,
planning and anticipation, deficient rule governed behavior,
verbal fluency and confrontational communication, effort
allocation, impaired persistence of effort, response perseveration
and motivational difficulties. Developing, applying and self-
monitoring organizational strategies, great variability of task
performance, problems with arousal and sleep problems,
adhering to restrictive instructions, creativity, self-regulation of
emotion and self awareness (Barkley, 2004).

The latter difficulties with emotional control may be
especially salient in adolescents having ADHD with comorbid
oppositional defiant disorder (ODD). Several studies have also
demonstrated that ADHD may be associated with less mature or
diminished moral development. Many of these cognitive
difficulties appear to be specific to ADHD and are not a function
of its commonly comorbid disorders, such as learning
disabilities, depression, anxiety, or oppositional/conduct disorder
(Barkley, 2006).

Situational and temporal variation in ADHD



All the primary symptoms of ADHD show significant
fluctuations across various settings and caregivers (Barkley,
1981; Zentall, 1985). Significant fluctuations in activity are
evident across these different contexts for both subjects with
ADHD and non-disabled subjects, with the differences between
them becoming most evident during school classes in reading and
math. Despite these situational fluctuations, adolescents with
ADHD appear to be more deviant in their primary symptoms
than typical ones in most settings; yet these differences can be
exaggerated greatly as a function of several factors related to the
settings and the tasks they are given to perform in them (Luk,
1985; Zentall, 1988).

The more complicated a task, and hence its greater
demands for planning, organization, and executive regulation of
behavior, the greater the likelihood that subjects with ADHD will
perform more poorly on the task than non-disabled ones
(Lawrence et al., 2002; Marzocchi et al., 2002). The symptoms
of ADHD are most disabling when the demands of the
environment or task exceed or adolescents capacity to sustain
attention, resist distractions, regulate activity, and restrain
impulses. In environments that place little or no demands on
these behavioral faculties, subjects with ADHD will appear less
deviant and less troublesome.

Subjects with ADHD display fewer behavioral problems in
novel or unfamiliar surroundings or when tasks are unusually
novel, but increase their level of deviant behavior as familiarity
with the setting increases (Zentall, 1985).

The degree of stimulation in the task also seems to be a
factor in their performance. Research suggests that colorful or



highly stimulating educational materials are more likely to
improve their attention than relatively low-stimulation or
uncolored materials (Lawrence et al., 2002).

Gender of parents also affect the picture of ADHD.
Adolescents with ADHD are compliant and less disruptive with
their fathers than with their mothers. They are certainly rated
routinely as manifesting lower levels of symptoms by their
fathers than by their mothers (DuPaul et al., 1998).

Settings or tasks that involve a high rate of immediate
reinforcement or punishment for compliance to instructions result
in significant reductions in attention deficits (Barkley, 1997b).
When children and adolescents with ADHD are engaged in
highly reinforcing activities, they may perform at levels close to
those of typical ones. Indeed, they seem to prefer immediate to
delayed rewards (Barkley et al., 2001; Neef et al., 2001).
However, when the schedule and magnitude of reinforcement are
decreased, the behavior of these children may become readily
distinguishable from that of typical children (Barkley et al.,
1980).

Also fatigue or time of day (or both) may have an impact
on the degree of deviance of ADHD symptoms. Zagar and
Bowers (1983) studied subjects with ADHD in their classrooms
and found them to perform significantly better on various
problem-solving tasks in the mornings, whereas their classroom
behavior was significantly worse in the afternoons.



Hence, ADHD is considered a clinical syndrome based on
the co-variation among its symptoms from other mental
disorders.

ADHD is a valid mental disorder that is differentiated in
its major symptoms both from the absence of disability and from
other psychiatric disorders.



CHAPTER (II)
Epidemiology of ADHD

Prevalence of ADHD

According to recent research, ADHD is reported to be the
most frequently occurring neuro behavioral disorder of
childhood. It accounts for most mental health referrals of
children (Spencer et al., 2007).

The incidence of this condition has been estimated in from
1 to 10% of all school age children and adolescents. While some
research estimates it as high as 20% of school age children and
adolescents (Dufaul, 1991).

However, when using the DSM [11-R and DSM 1V criteria,
the condition is estimated to occur in 3 to 5 percent of all school
age children (APA, 1987). The current consensus of expert
opinion is that approximately 3-7% of the childhood population
has ADHD (American Psychiatric Association, 2001).

A recent review of prevalence in school aged children
indicates rates varying from 4-12% and best studies average that
to 3-5% (Conners, 2002).

The figures chosen for prevalence depend greatly,
however, on the methods chosen to define and measure ADHD;
the population studied; the geographic locale of the survey; and
even the degree of agreement required between parents, teachers,
and professionals in the diagnosis itself (Polanczyk and Jensen,
2008).



In the following prevalence of ADHD will be displayed
according to:
A- Clinical diagnostic criteria and variation in
prevalence

Given the use of more complete clinical diagnostic criteria,
studies give us a closer approximation to the true prevalence of
the disorder than other studies which merely use rating scales
(Barkley, 2006).

The prevalence of ADHD ranges from 2.2% to 12.0% of

U.S. children when DSM-III criteria are utilized, with a mean of
approximately 5%. When DSM-III-R criteria are utilized, the
U.S. prevalence ranges from 1.4% to 13.3% with an average of
6.7% based on adult reports (and presence of impairment). Only
one study used self-reports (with a considerably older adolescent
and young adult sample), and it found a prevalence of 1.5%. This
is in contrast to the 7.6% rate found by Peterson, Pine, Cohen,
and Brook (2001), using combined parent and child interviews
with 11-to 22-year-olds. One of the highest prevalence rates
(12.2%) was obtained in a study by Jensen et al. (1995),
employing subjects of military personnel. Peterson et al. (2001)
also found a rate of 12% among early adolescents (mean age 13.7
years, range 9-20 vyears), using DSM-III-R criteria and
parent/child interviews. The study by Velez, Johnson, and
Cohen (1989) of children and adolescents in USA found a
higher-than-average prevalence rate of 13.3%. Only two studies
to date have reported U.S. prevalence rates when DSM-IV
criteria are used, and these found figures of 7.4-9.9%. The fact



that these figures are higher than the average for DSM-III-R
studies is probably due to the inclusion of the new ADHD-PI and
ADHD-PHI types of ADHD not recognized in DSM-I1II-R.

Two Canadian studies used DSM-I1I-R criteria and found
very similar results when parent report and an impairment
criterion were used (3.3% and 4.0%; mean = 3.65%). The use of
teacher reports resulted in a higher prevalence (8.9%), while the
use of self-reports once again resulted in a lower prevalence
(0.63.3%) (Breton et al., 1999).

One study reported the prevalence of ADHD in Australia;
it used DSM-1V criteria and a diagnostic interview, and its
prevalence estimate of 7.5% (6.8% with impairment required)
(Graetz et al., 2001).

Three studies have been reported from New Zealand, all of
older children or adolescents (ages 11 and 15). Two used 15-
year-olds, with the one using DSM-I1II finding a prevalence of
2% (Mc Gee et al., 1990) and that using DSM-III-R finding 3 %.
The study of adolescents, age 11 years, used DSM-III criteria and
found a 6.7% prevalence (Anderson et al., 1987). Lower figures
would be expected for teenagers than for children, given the
decline in the symptoms of the disorder with age. The average
prevalence across studies would be 3.9%.

One study in New Zealand found a prevalence rate of 0.5%
in ages from 15 to 18 years using DSM-I1I criteria of ADHD and
self report scales (Schaughency, 1994).

Two studies were conducted with Dutch children; one used
DSM-III-R with teenagers (ages 13-18) and yielded a prevalence



of 1.8% (Verhulust et al., 1997), while the other used DSM-IV
with children (ages 6-8) and found 3.8%. Again, using DSM-IV
relative to DSM-III-R would be expected to yield a higher
prevalence, as would the use of children relative to teens. Even
so, the figure for children is approximately half rate found in the
U.S. studies using DSM-IV criteria (7.4%). One study in
Germany, using the 1CD-9 criteria, found a prevalence 4.2% for
8-year-old children (Esser et al., 1990).

The figures for China are considerably higher than the
averages for other countries in studies using comparable DSMs-
for DSM-III, the Chinese rate was 6.1%, and for DSM-III-R, it
was 8.9%. This could have resulted from problems with
translation and meaning of the criteria, differences in cultural
norms for disruptive behavior or differences in etiological factors
known to be associated with ADHD (prenatal care, child medical
care and disease prevention, exposure to toxins (Leung et al.,
1996).

Another study was conducted in Brazil, to investigate the
prevalence of ADHD in first grade pupils using DSM-IV criteria,
the prevalence was 18% using DSM-1V criteria and 3.5% when
neuropsychological criteria was used (Guardiola et al., 2000).

The major outlier among international studies is the
extraordinarily high rate of disorder (29%) found in the oldest
age group (11- to 12-year-olds) in the study of Indian children
and adolescents by Bhatia, Nigam, Bohra, and Malik (1991),
using DSM-11I criteria. As with the Chinese study, whether this
reflects a true difference in prevalence (perhaps owing to
socioeconomic and medical factors that differ significantly from



those in Western countries), or a problem with translation and
meaning of the DSM criteria in a different language, is not clear
from the results.

Another study examined the prevalence of ADHD using
DSM-IV criteria in a community sample of 1.083 preschool age
children in Mashhad, North East of Iran showed a prevalence rate
of 12.3% which is higher than some others studies in united
States that showed 2 to 5% prevalence in preschool children
(Hebrani et al., 2007).

Prevalence in relation to DSM and ICD-10 diagnosis

Another important issue regarding differences in ADHD
prevalence is the diagnostic method used in studies worldwide.
After 20-30 years of different operational definitions DSM-IV
and I1CD-10 in their recent versions, conclude in an almost
identical symptomatology of the disorder. However, they still use
different names for the disorder, i.e., ADHD according to DSM-
IV and hyperkinetic disorder (HKD) according to 1CD-10, and
there are major differences in the diagnosis of the disorder,
potentially leading in considerable prevalence discrepancies
(Skounti et al., 2007).

The main differences between DSM-1V and ICD-10 are
related to the concomitance of the three domains (inattention,
hyperactivity and impulsivity), the exclusion of comorbidity and
the degree of pervasiveness. ICD- 10 criteria require a full set of
symptoms in all three domains, while DSM-IV recognizes three
subtypes of the disorder, in the case symptoms are from one
domain. A diagnosis of HKD is, thus, most congruent with a
DSM-IV diagnosis of ADHD combined type without the



presence of comorbidity. In contrast to DSM-IV, ICD-10 uses the
presence or absence of conduct disorders as the basis of the main
subdivision of HKD. Furthermore, in their study Swanson et al.
(1998) suggested that ADHD prevalence according to DSM is 5-
10% in the general population whereas this frequency is 1-2%
with ICD tradition, which restricts diagnosis to the syndrome
with limited comorbidity (Skounti et al., 2007).



B- Age and variation in prevalence

The prevalence is also affected by age, with adolescent
samples being likely to have lower prevalence rates than younger
ones (Barkley, 2006; Polanczyk and Rohde, 2007).

The influence of age on prevalence of ADHD was strongly
supported by the findings of several studies. In the study of
Cohen et al. 1993 a clear decline in prevalence was confirmed as
age advanced. This study evaluated the frequency of psychiatric
disorders in the same cohort of children during an 8 years follow-
up. The prevalence of ADHD was 12.8%, 9.0% and 6.0% for
children-adolescents aged 10-13, 14-16, and 17-20 vyears,
respectively (Skounti et al., 2007). In Spain, prevalence rates
14.4%, 5.3% and 3.0% were reported for three separate samples
of children aged 8, 11 and 15 years, respectively. Similar
findings were reported in Canada, with prevalence rates of 5.5%,
4.0% and 2.5% for children aged 6-8, 9-11, and 12-14 years,
respectively, and in the USA, with prevalence rates 18.2%,
15.9% and 14.8% for children aged 3-5, 5-12 and 12-18 years,
respectively (Skounti et al., 2007).

Another study conducted in Colombia using DSM-IV
diagnosis showed that the highest relative prevalence of clean
ADHD occurs in 6 to 11 years old children (13.8%) followed by
adolescents 12 to 17 years old (12.9%). The youngest group of 4
to 5 year old children showed the lowest prevalence for ADHD
(7.7%) (Pinda, 2003).

In India, it was found that the prevalence of ADHD
increase with age; the prevalence at the age of three to four years
was 5.2% and at age of (11-12) years, it was 29% (Bhatia et al.,
1991).



In a study done among primary school children in the
Arabian society of Qatar, the estimated prevalence among 6-12
years age group children was 9.4% using Conner’s teacher rating
scale and with regard to the age group, more children in the age
group of 6 to 9 were having a high score for ADHD symptoms
compared to the age group of 10 to 12, and the difference was
statistically significant. This is in line with the study findings of
Sharma, Newcorn, Schultz, and Halperin (2003) that the
prevalence of ADHD is declining by age (Bener et al., 2006).

Nolan et al. (2001), using teacher reports, found a
screening prevalence of 18.2% for ADHD (all types) among
preschool children. The figure fell to 15.9% for elementary age
children and to 14.8% for secondary-age children. Among
preschoolers, the percentage was 21.5% for males versus 13.6%
for females. In elementary-age children, these figures were
23.1% and 8.2%, while among secondary-age children, the
percentages were 20.1% and 8.8%, respectively.

Hunt (1997) estimated that 1.5% to 2% of the adult
population has ADHD. This is consistent with Weiss and
Heclitman (1993), who found that approximately 50% of
patients in clinical samples continue to manifest disabling
symptoms into adulthood.

Some studies show a dramatic reduction of ADHD
symptoms in late adolescence and early adulthood. Mannuzza et
al. (1998) reported that only 4% of their clinical sample retained
the ADHD diagnosis into adulthood.

Hill and Schoener (1996) reviewed nine prospective
studies of subjects with ADHD. They reported data showing an
exponential decline in ADHD over time. Estimates from these



studies predict a much lower prevalence in adults that is
consistent with Shaffer's (1994) estimate that 0.3% of adults
have ADHD.

Murphy and Barkley (1996) reported an ADHD
prevalence of 4.7% in a sample of adult licensed drivers.

Existing community studies of adolescents report a
prevalence of between 2% and 6% (Verhulst et al, 1997). Cohen
et al. (1993) reported ADHD in 6% of their sample of 17 to 20-
year-olds and found no gender difference in ADHD prevalence.

Liu et al. (2000) reported results from a Chinese
population (2, 9, 36) ranging in age from 6 to 11 years using
teacher version of CBCL, found a prevalence of 7.8% of boys
and 2.8% of girls, in a later study by Liu et al. (2001) using the
same report form (CBCL) with 1.649 adolescents (12-16 years),
the prevalence was 3.9% by parents reports and 1.1% by teacher
reports, reflecting a decline in the prevalence from childhood to
adolescents.

Prevalence of adult ADHD

Five studies were done to determine the prevalence of
ADHD in an adult sample. The first (Murphy and Barkley,
1996b) surveyed a sample of 720 adults and used a rating scale
of DSM-1V symptoms and found a prevalence of 4.7% for all
subtypes of ADHD. The subtype prevalence rates were 0.9% for
ADHD-C, 2.5% for ADHD-HI, and 1.3% for ADHD-PI. In a
sample of 700 college students from three geographically diverse
sites around the United States, DuPaul, Weyandt,
Schaughency, and Ota (1997) found almost precisely these



same prevalence rates, using DSM-IV symptom lists and
diagnostic thresholds: 0.6% for ADHD-C, 2.6% for ADHD-HI,
and 1.3% for ADHD-PI. Heiligenstein et al. (1997) collected
self-reports of DSM-1V symptoms from 468 college students and
reported a 4% prevalence for all subtypes, with a subtype
prevalence of 0.9% for ADHD-C, 0.9% for ADHD-HI, and 2.2%
for ADHD-PI. Weyandt et al. (1995) also reported a study of
college students in which 4% reported significantly elevated
symptoms on an adult rating scale using DSM-III-R items
(Barkely, 2006).



C- Gender differences and variation in prevalence

The prevalence of ADHD is also known to vary
significantly as a function of gender of the subjects being studied.
The proportion of males versus females manifesting the disorder
varies considerably across studies, from 2:1 to 10:1 (Ross and
Ross, 1982), with an average of 6:1 most often cited for clinic-
referred samples of children and adolescents. Epidemiological
studies, find the proportion ranging from 2.5:1 to 5.1:1, with an
average of approximately 3.4:1 among non-clinic-referred ones.
Males remain more likely to manifest ADHD than girls even in
community-based samples, suggesting that there may be some
gender-linked mechanism involved in the expression of the
disorder.

Both community and clinical samples clearly suggested
higher ADHD prevalence in boys. In community sample, male
to-female ratio ranged from 1:1 to 3:1. Among subjects referred
for clinical evolution, the boy-to- girl ratio increased to values up
to 9:1 (Skounti et al., 2007).

In a study done to estimate prevalence of ADHD in Iran,
showed a prevalence rate of 18.1% in boys versus 6.7% in girls

(Table A3) (Hebrani et al., 2007).



Another study conducted in Qatar to show prevalence of
ADHD among school aged children, it was found that ADHD is
more often in boys (14.1%) than girls (4.4%), with a ratio of 3:1
(Bener et al., 2006).

Bu-Haroonet al. (1999), using the Conners Teacher
Rating Scale, reported results for 31,764 subjects in the United
Arab Emirates. The prevalence rates were 18.3% of males versus
11.4% of females.

Another study showing prevalence of ADHD in a
community sample of older adolescents from 7" to 9" grade
showed a prevalence in males approximately 3 times higher than
in females with a sex ratio that remains roughly similar to that
found in younger children (Cuffe et al., 2001).

D- ADHD subtypes and variation in prevalence

The majority of the studies have suggested that the
predominantly inattentive type (ADHD-I) is the more common
form of ADHD, followed by combined (ADHD-C) and
hyperactive-impulsive type (ADHD-HI) (Skounti et al., 2007).
The proportion of girls with ADHD-I symptoms is higher than in
other ADHD subtypes. ADHD is more prevalent among males in
all three subtypes. Nolan et al. (2001) found that the prevalence
of ADHD-HI symptoms decreased after the preschool years,
whereas the ADHD-I type symptoms increased dramatically.

In Japan, Kanbayashi et al. (1994) employed parent
ratings of DSM-I11-R symptoms of ADHD with 1,022 children



and adolescents ages 4-16 and found a prevalence of 7.7%.
Approximately 7-17% of children and adolescents between 4 and
16 years of age are likely to have ADHD if only rating scales are
used to establish prevalence. If ADHD-I is considered separately,
the rates of ADHD for the two remaining subtypes are roughly 4-
10%. The prevalence of ADHD-I appears to be between 5% and
9% when rating scales of inattentive symptoms are employed
(Barkely, 2006).

Gadow and Sprafkin (1997), studying samples of
children from New York, Missouri, and Wisconsin and using
DSM-1V items and recommended symptom thresholds, reported
a prevalence of 7.7% for ADHD-II, 2% for ADHD-HI, and 2.9%
for ADHD-C. These results are all quite similar to those of the
much smaller community survey using DSM-I1I-R symptoms
conducted by DuPaul (1991). Wolraich et al. (1996) also
examined teacher ratings of the DSM-IV symptom list and found
a prevalence of 6% when ADHD-PI was excluded.

Wolraich, et al. (1998) evaluated 4,323 subjects in the
same school district one year later, and found a prevalence of
2.6% for ADHD-HI and 4.7% for ADHD-C. The rate for ADHD-
Pl ranged from 5.4% to 8.8% in these studies (Wolralch et al.,
1998).

E- Source of information and variation in prevalence
ADHD prevalence seemed to vary depending on who was
being asked to report symptoms. Parents and teachers are the
most common sources, but they are not always congruent
(Zuddas et al., 2006). Magnusson et al. (1999) reported ADHD



prevalence in Iceland at the level of 4.7% when parents were
asked, but 5.8% when teachers were asked.

In a study of DSM-IV symptoms as rated by parents and
teachers in an Australian sample 1,275 (ages 5-11 years), Gomez
et al. (1999) found prevalence rates of 1.6% for ADHD-I, 0.2%
for ADHD-HI, and 0.6% for ADHD-C when parent and teacher
agreement on symptoms was required for diagnosis. By parent
reports only, the rates were 4.2%, 2.7%, and 2.9%, respectively
(9.9% for all types); by teacher reports, these figures were 5.8%,
0.9%, and 2.1% (8.8% for all types). Boys were two to seven
times more likely to receive the diagnosis than girls.

Liu et al. (2000) reported results for a Chinese population
(2,936) ranging in age from 6 to 11 years in Shandong Province.
Using the teacher version of the CBCL, these researchers found
7.8% of boys and 2.8% of girls to manifest clinical significant
levels of attention problems on this scale. In a later study by Liu
et al. (2001) using this same report form (CBCL) with 1,649
adolescents (12-16 years), the prevalence was 3.9% by parent
reports and 1.1% by teacher reports.

Little research has been conducted evaluating self-reported
symptoms of ADHD in adolescence or adulthood (Barkley,
1990). Barkley and colleagues (1991) found that adolescent-
referred teenagers with ADHD reported less serious adjustment
difficulties relative to parents’ and teachers’ ratings and
concluded that clinicians should not rely heavily on the self-
reports of adolescents, Agreeing that adolescents may
underreport symptoms, Dulcan (1986) reached a different



conclusion that when adolescents endorsed symptoms, they were
likely to be clinically significant (Dulcan, 1986).

The shift in weighting of informants parallels the shift in
referral agent over development. Children and adolescents are
brought to the clinic by their parents; in adulthood, clients are
self-referred. Because the referral agent influences who does and
does not seek treatment, additional research is needed that
examines self-report of ADHD symptoms in adolescence and
adulthood for clinical as well as methodological reasons
(Schaughency et al., 1994).

The fact that children or adolescents behave differently in
different situations and with different adults can be a major factor
contributing to this lack of agreement. The often subjective
judgments required in determining whether a child's or
adolescent behavior occurs "often" or is "deviant" can be another.
The fleeting or ephemeral nature of behavior, as well as the
constant stream of their new behaviors or actions, can create
further confusion as to which of these actions should be
considered in the judgment. Finally, the use of adult opinions to
determine a diagnosis of hyperactivity/ADHD in a child or
adolescent will always be somewhat confounded by the
characteristics and mental status of the adult informant, in
addition to the child's or adolescent’s actual behavior.
Psychological distress, depression, family discord, and social
biases can affect the judgments adults make about children, and
can therefore add to the lack of agreement among adults about
the presence and degree of a subjects ADHD (Barkley, 2006).



F- Psychosocial, geographical differences and variation
in prevalence of ADHD

Information on demographic distribution of ADHD is
generally limited. Higher prevalence rates have been associated
with lower socioeconomic status and among urban as compared
to rural residence, but no significant differences were observed
regarding the place of residence in other studies (Skounti et al.,
2007).

In Qatar the study of prevalence of ADHD showed a
significant correlation between a higher score of ADHD
symptoms and presence of multiple marriages in case of one or
both parents. There was no statistically significant difference
between the score and the those raised by single or both parents
(Bener et al., 2006).

This interprets the fact that subjects whose parents are
divorced or parents have several marriages simultaneously do not
get proper attention and care from their parents, and this leads to
a greater incidence of ADHD symptoms (Bener et al., 2006).

In the study of Cuffe et al. (2001) on older adolescents for
prevalence of ADHD, significant associations are found in
baseline undesirable life events and having fewer than two
parents at baseline. Family cohesion is inversely associated with
ADHD.



Szatmari et al. 1989 found that psychosocial variables,
such as low SES, were no longer associated with rates of ADHD
when other comorbid conditions, such as CD, were controlled.
Health problems, developmental impairment, young age, and
urban living remained significantly associated with the
occurrence of the disorder. When differences in prevalence rates
are found across SES levels, they may be artifacts of the source
used to define the disorder or of the comorbidity of ADHD with
other disorders known to be related to SES, such as aggression
and CD (Barkley, 2006).

Boyle and Lipman (2002) also found that family and
neighborhood factors (in that order) affected rates of disorder in
Ontario. Others found similar conditions associated with the risk
for ADHD (Velez et al., 1989).

More recently, Boyle and Lipman (2002) also found that
SES had a low but significant inverse relationship with rates of
hyperactivity in a Canadian sample. Being male, coming from a
single-parent family, and being in a disadvantaged neighborhood
all significantly increased the likelihood of hyperactivity.

As regards to geographical differences, Faraone et al
(2003) suggest that the prevalence of ADHD is at least as high in
many non-US children as in US children. Certain populations
may have a lower prevalence of ADHD symptoms (e.g., Iceland,
Australia, Italy, and Sweden), but this cannot be concluded on
the basis of the available data in their study. Direct comparisons
between different populations are required to truly assess the
relative prevalence of ADHD symptoms in different cultures and



countries. Gadow et al. (2000) reported the prevalence of ADHD
symptoms in a sample of 600 Ukrainian children (aged 10-12).
The Ukrainian children and adolescents were a sample of those
living within 30 km of the Chernobyl nuclear power plant who
were evacuated to Kyiv and remained living there 10 years later.
This study reported a prevalence of ADHD symptoms of 19.8%
for Ukrainian children and adolescents compared with 9.7%, for
the US sample (Faraone et al., 2003).

G- Race and variation in prevalence

Prevalence variations between different racial and ethnic
groups have not been adequately examined. The study of
Rowland et al. (2001) suggested little difference between black
and white subjects, and more racial differences in medication
treatment. Several studies have suggested higher prevalence rates
in black than white adolescents. Ford et al. (2003) suggested that
Asian subjects (Indian, Pakistani, Bangladeshi and Chinese)
might have a lower prevalence of ADHD compared with white
ones. In the study of Cuffe et al. (2005), hispanic children and
adolescents were significantly less likely to be diagnosed with
ADHD than their white peers. In this study, male ADHD
prevalence by race was 3.06% for hispanics, 4.33% for white and
5.6% for blacks. Student ethnicity has been suggested to affect
the rating of ADHD symptoms and Epstein and colleagues
(1998) pointed that teachers tended to rate black ones higher than
white.

H- Culture difference and prevalence variation



ADHD prevalence may be culture dependent, (Biederman
and Faraone et al., 2005; Sergent, 2005) as what is considering
abnormal in one culture may be more acceptable in another, and
culture may affect the report by informants (parent and teachers)
or clinicians. Mann et al. (1992) investigated the differences
among mental health professionals in China, Indonesia, Japan
and USA differed in rating of ADHD and found that Chinese and
Indonesian clinicians gave significantly higher scores for
hyperactivity than Japanese and American colleagues did.



I- One-Setting and two-setting evaluation and prevalence
variation

School-based studies commonly focused on a single
setting. Out of the 39 studies, only 10 were based on information
from two settings and reported prevalence rates from 2.2 to 16.1
%. Four of these studies used DSM-III-R criteria and the
remaining six used DSM-IV criteria. All DSM-III-R studies and
four of the DSM-IV studies reported prevalence rates from 2.2-
8.9%. The two remaining DSM-IV studies reported high
prevalence rates of 11.3% and 16.1% (Skounti et al., 2007). (see
table A4)

An important mutation of most school-based studies is that
they limit observations to a child’s or adolescents behavior in
only 1 setting. ADHD prevalence estimates are particularly
sensitive to methodological nuances including who is being
asked to report symptoms (Stanger, Lewis, 1993) and how
discrepant information from parents, teachers, or children is
combined (Cohen et al.,, 1994). Because parent and teacher
report often disagree, the DSM-IV requires evidence of
symptoms and impairment in 2 settings (Rowland et al., 2001).
Using multiple information has become an essential
epidemiologic tool for assessing childhood psychopathology
(Cantwell, 1996). Teachers are particularly valuable informants
because they daily observe many children and adolescents at the
same developmental level and thus have a reference frame-work
for spotting deficiencies in attention or behaviors that are not
age-appropriate. Parent and teacher reports are important



components of the clinical diagnostic workup of ADHD
(Goldman et al., 1998). Using both parent and teacher report
may be optimal when screening for externalizing behaviors like
ADHD. Nevertheless, only a few of the ADHD prevalence
studies have combined teacher and parent reports (Breton, 1999;
Rowland et al., 2001).

J- Clinical impairment and variation in prevalence

Assessment of clinical impairment may well contribute to
variations in prevalence rates. Wolraich et al. (1998) reported
ADHD prevalence rate of 16.1% in a school population in the
USA Dby using DSM-IV criteria, but if the diagnosis of ADHD
included symptoms count and poor classroom functioning as a
measure of impairment, the prevalence of ADHD would have fell
to 6.8%. Similarly, in the studies by Shaffer et al. (1996) and
Graetz et al. (2001) when clinical impairment was taken into
account, the prevalence of ADHD dropped from 6.5% to 5.1%
and from 7.5% to 6.8%, respectively.



CHAPTER (111)
Biological Factors in ADHD

Considerable research has accumulated on various
etiologies for ADHD. Although multiple etiologies may lead to
ADHD, evidence points to neurological and genetic factors as the
greatest contributors to the disorder (Barkley, 2006).

Neurochemical abnormalities that may underlie ADHD
have still proven extremely difficult to document with any
certainty, though some inferences about them are possible from
some research results and from the medications that appear to be
of most benefit to the disorder (Rowland et al., 2002; Barkley,
2006).

In the past decade, no credible social-environmental theory
even hypothesis concerning causation in ADHD has been
developed. Yet, evidence suggests only some role for the social
environment in the onset, course, and severity of those comorbid
conditions (Barkley, 2006).

It’s challenging to consider all of the phenomena believed
to contribute to the development of the disorder, primarily due to
the fact that pathways to the ADHD are largely believed to be
heterogeneous. For some individuals, the development of the
disorder appears to be heritable. For others, external factors or
specific environmental factors may contribute to the presenting
symptoms of the disorder. For others, ADHD is likely to develop
from a combination of genetic and environmental factors (Rickel,
Brown, 2007).



I- Biological factors in ADHD
Genetic factors

Current research is being conducted to identify specific
genetic contributions to ADHD. Molecular genetic studies and
research investigating twins and adopted children suggest that
genes predispose individuals to ADHD. Faraone (2004) has
hypothesized that it is the combined effects of multiple genes, yet
to be identified (Rickel, Brown, 2007).

A- Family aggregation studies

Research shows that between 10% and 35% of the
immediate family members of children with ADHD are also
likely to have the disorder, with the risk to siblings of these
children being approximately 32% (Biederman et al., 1992; Levy
and Hay, 2001).

Higher-than-expected rates of family aggregation of the
disorder have been found in African American families, similar
to rates reported in families of European American children
(Samuel et al., 1997). And these higher rates are as evident in the
families of girls as of boys with ADHD (Faraone and Doyle,
2001). Even more striking is the finding that if a parent has
ADHD, the risk to the offspring is 57% (Biederman et al., 1995).
Further evidence for the familial clustering of ADHD in families
of affected children came from a study by Smalley et al. (2000),
in which they identified families having at least two affected
children with ADHD (n = 132). They then assessed the 256
parents in these families for various psychiatric disorders and



found that 55% of the families had at least one parent with a
lifetime diagnosis of ADHD.

Genetic relatives of individuals with ADHD are more
likely to have the disorder when compared to nongenetic
relatives. In addition, genetic relatives of individuals affected by
ADHD are more likely to have symptoms of the disorder than
individuals from Psychiatric samples or the general population
(Cook, 2000).

However, there have been numerous criticisms and
obvious limitations of these studies. Family studies must often
depend upon reliable recall by participants and most of these
cases may be biased with regard to selectivity factors. More
severe cases of ADHD may come to medical centers where these
studies are conducted (Flick, 1998).

B- Twin studies

Large-scale twin studies are quite consistent with the
findings that symptoms of ADHD are greater in MZ than DZ
twines (Levy and Hay, 2001; Thapar, et al., 1999). Gilger et al.,
1992 found that if one twin was diagnosed as having ADHD, the
concordance for the disorder was 81% in MZ twins and 29% in
DZ twins. Sherman et al. (1997) found that the concordance for
MZ twins having ADHD (mother-identified) was 67%, versus
0% for DZ twins.

Numerous large-scale twin studies subsequently conducted
have been remarkably consistent with this conclusion,
demonstrating that the majority of variance (70-95%) in the traits
of ADHD is a result of genetic factors (averaging approximately



80%+) (Banerjee et al.,, 2007), and that such a genetic
contribution may increase as the scores along this trait become
more extreme, although this latter point is debatable (Coolidge et
al., 2000). Nadder et al., 2002, this remains so even when just
attention problems are rated in twin studies by parents (Reitveld
et al., 2004) or teachers (Groot et al., 2004).

It is important to note that some of these studies may be
affected by rater biases, gender bias and developmental bias
(Hudziak, 2000). The current categorical diagnostic system of
the DSM-IV-TR provides only a dichotomous determination of
the disorder's presence. Most twin studies of ADHD use a
quantitative approach to address symptoms of inattention and
hyperactivity rather than employing the categorical approach of
the current psychiatric nomenclature employed by the American
Psychiatric Association. Researchers (Rickel and Brown, 2007)
C- Adoption studies

Cantwell (1975) and Morrison and Stewart (1973) both
reported higher rate of hyperactivity in the biological parents of
hyperactive children than in the adoptive parents of such
children. Both studies suggest that hyperactive children are more
likely to resemble their biological parents than the adopted
parents in their level of hyperactivity (Pauls, 1991).

A recent study by Sprich et al. (2000) compared the rates
of ADHD in the first-degree adoptive relatives of 25 adopted
children with ADHD, compared to the relatives of non-adopted
children with ADHD and to those of non-adopted control
children with ADHD. They found that 6% of the relatives of the
adopted children with ADHD had ADHD suggesting that the



children's ADHD did not arise from family environmental
transmission (Banerjee et al., 2007).

Adoption studies reflect a selectivity bias in that adoptive
parents are often screened out for psychopathology, and with
adopted children there may be unknown factors associated with
poor prenatal care, low birth weight, diet, and others (Flick,
1998).

D- Molecular genetic research

Early quantitative genetic analyses of the large sample of
families studied in Boston by Biederman and his colleagues
suggested that a single gene may account for the expression of
the disorder (Faraone et al., 1992). Later research suggests that
more than one gene is highly likely to be involved in the
expression of the disorder. Research has focused much attention
on dopamine-regulating genes, given the positive response of
ADHD cases to dopamine agonists and reuptake inhibitors, as
well as the large role of dopamine in the striatum and frontal
cortex (two regions implicated in ADHD (Barkley, 2006;
Spencer et al., 2007).

Research was based on findings of increased association of
DRD, gene (gene for D, dopamine receptor) with alcoholism,
Tourette syndrome, and ADHD (Blum et al., 1996). But later
many others failed to replicate this association of ADHD with
DRD; (Fisher et al., 2002).

Another gene related to dopamine receptor sensitivity is
the gene for the D4 receptor, or DRD4, (Kuntsi et al., 2006)
particularly in its 48-bp form and with 7 or more repeats of it.
The number of repeats in humans ranges from 2 to 10 (Barr,



2001). The 7-repeat version of this polymorphism was initially
found to be overrepresented in children with ADHD (LaHoste et
al., 1996).

This gene was previously associated with the personality
trait of high novelty-seeking behavior. It also affects
pharmacological responsiveness, and the gene's impact on
postsynaptic sensitivity is primarily found in the frontal and
prefrontal cortical regions believed to be associated with
executive functions and attention (Barr, 2001; Bellgrove and
Mattingley, 2008).

Also, this 7-repeat form of the gene has recently been
related to greater impulsivity on laboratory measures, as well as
higher measured activity levels, in children with ADHD who
possessed this form of the gene than in those who did not
(Langley et al., 2004).

Approximately 29% of the samples with ADHD seem to
have the 7-repeat allele, which may serve as a marker for a more
homogeneous phenotype within this population (DiMaio et al.,
2003). Grady and colleagues (2003) have recently shown that it
may be novel variation (allelic heterogeneity) in the DRD4 7-
repeat alleles that contributes to risk for ADHD, rather than the
risk arising from just one particular sequence of this allele.

One study suggests that D5 dopamine receptor gene DRD5
may have some association with ADHD (Fisher et al., 2002).

It also suggested that the 13p16 region on chromosome 16
may contain a gene or genes associated with ADHD, a finding
that continued to hold up when the sample size of affected sibling
pairs was increased from 126 to 203 pairs (Smalley et al., 2002).



The dopamine transporter gene (DATL1) also has been
implicated in a number of studies of ADHD children (Daly et al.,
1999; Waldman et al., 1998; Bellgrove and Mattingley, 2008).
One study found that a 10-repeat form of this gene may be
related to poorer response to methylphenidate (Winsberg and
Comings, 1999). That study also found that the DRD2 and
DRDA4 alleles were not related to drug response.

Molecular genetics have identified genes of the dopamine
receptor system as candidate genes for the development of
ADHD, with a smaller number of studies addressing genetic risk
related to norepinephrine receptors (HudziaK, 2000; Rickel and
Brown, 2007).

More recently, the long polymorphism of the DBH
(dopamine-beta-hydroxylase) gene (Taq 1) has also been
implicated in Milwaukee longitudinal study of hyperactive
children followed to adulthood (Mueller et al., 2003).

While there is not necessarily a clear genotype for the
disorder and the specific genetic mechanism of the disorder
remains unknown, it is clear that ADHD is a disorder that does
occur in families. There is emerging research related to
pharmacogenetics whereby some subtypes of children and
adolescents with specific genetic predispositions have been found
to respond positively to specific pharmacotherapies and
adversely to others. Thus, the interface of genetics and ADHD is
a field that is very fertile for future research efforts (Rickel and
Brown, 2007).

I1- Neurological factors in ADHD



Research findings pertaining to neurological integrity in
ADHD have increasingly supported the view of a
neurodevelopmental origin for the disorder via studies using
psychophysiological measures of nervous system (Barkley,
2006).

Recent research point to impaired right prefrontal
mechanisms underlying response inhibition (Seidman et al.,
2005; Pliszka et al., 2000). There is some evidence of reduced
neuro-metabolite activity in the right frontal region (Yeo et al.,
2003), with the degree of this activity being associated with
degree of attention problems on a continuous-performance test.

Finding EEG and ERP

The most consistent pattern for EEG research is increased
slow-wave or theta activity, particularly in the frontal lobe, and
decreased beta activity (Loo and Barkley, in press; Monastra et
al., 2001).

Subjects with ADHD have been found to have smaller
amplitudes in the late positive components of their ERPs, which
are believed to be a function of the prefrontal regions of the brain
and are related to poorer performances on vigilance tests, and are
corrected by stimulant medication (Johnstone et al., 2001;
Pliszka et al., 2000).

Studies using SPECT (single photon emission computed
tomography) in ADHD subjects have shown decreased blood
flow to the prefrontal regions (particularly in the right frontal
area) and pathways connecting these regions to the limbic system
via the striatum specifically, its anterior region known as the
caudate-and to the cerebellum (Sieg, et al., 1995). That has been



correlated with behavioral severity of the disorder and with
reduced EEG activity (Rosen and Cederblad, 2000).

Studies using PET to assess cerebral glucose metabolism
have found diminished metabolism in adults with ADHD,
particularly in the frontal region (Schweitzer et al., 2000) but
have been far less consistent with teens and children (Tannock,
1998). Using a radioactive tracer that indicates dopamine
activity, has shown abnormal dopamine activity in the right
midbrain region of children and adolescents with ADHD; the
severity of symptoms was correlated with the degree of this
abnormality (Ernst et al. 2003).

Findings in MRI, fMRI

Children and adolescents with ADHD were found to have
smaller right hemisphere plana temporal than the control group
(Hynd, 1990).

Those with ADHD were also found to have a smaller
callosum, particularly in the area of the genu and splenium and
that region just anterior to the splenium (Hynd et al., 1991).

Later studies have indicated significantly smaller anterior
right frontal regions, smaller size of the caudate nucleus, possibly
reversed asymmetry in the size of the head of the striaturn
(caudate), and smaller globus pallidus regions in children and
adolescents with ADHD compared to control subjects
(Castellanos et al., 2002; Hendren et al., 2000; Bush et al.,
2005). This has been correlated with the degree of impairment in
inhibition and attention in children and adolescents with ADHD
(Semrud-Clikeman et al., 2000).



Numerous studies (Castellanos et al., 2001, 2002;
Durston et al., 2004) have also found smaller cerebellar volume
in those with ADHD, especially in the vermis. This would be
consistent with the view that the cerebellum plays a major role in
executive functioning and the motor-presetting aspects of sensory
perception that derive from planning and other executive actions
(Diamond, 2000), and that these functions may be deficient in
subjects with ADHD.

Studies using fMRI find children and adolescents with
ADHD and nondisabled ones to have differing patterns of
activation during attention and inhibition tasks, particularly in the
right prefrontal region, the basal ganglia (striatum, globus
pallidus, and putamen), and the cerebellum (Teicher et al.,
2000). The demonstrated linkage of brain structure and function
with psychological measures of ADHD symptoms and executive
deficits is exceptionally important, to permit causal inferences to
be made about the role of these brain abnormalities in the
cognitive and behavioral deficits constituting ADHD (Yeo et al.,
2003).

I11- Neurotransmitter deficiencies in ADHD

Possible neurotransmitter dysfunction or imbalances have
been proposed, resting chiefly on the responses of subjects with
ADHD to dopamine and norepinephrine reuptake inhibitors and
agonists (Pliszka, McCracken, and Maas, 1996; Spencer et al.,
2007).

Evidence from studies of cerebral and adolescents spinal
fluid indicates decreased brain dopamine in subjects with ADHD
compared to non-disabled ones (Halperin et al., 1997). Evidence



from other studies using blood and urinary metabolites of brain
neurotransmitters have proven conflicting in their results
(Shaywitz et al., 1986).

Dopamine does affect attentional processing, and
pharmacotherapies that have affinity to specific transmission of
dopamine at the synapses have been effective in assuaging
ADHD symptoms (Brown, 2000; Rickel and Brown, 2007).

Sagvolden, et al. have recently proposed a dynamic neuro-
developmental theory of ADHD (Combined and Predominantly
Hyperactive-Impulsive Types) based on altered dopamine
function, that can arise from hypo-functioning in one of three
dopamine branches identified in the brain. Low functioning in a
mesolimbic pathway in the brain produces an altered sensitivity
to reinforcement and deficient extinction of previously reinforced
behavior, which could give rise to the delay aversion,
hyperactivity, impulsivity, and poor sustained attention. Low
functioning in the mesocortical dopamine pathway could also
give rise to deficient attention toward a target, as well as to poor
planning and executive functioning. Finally, low functioning in
the nigral-striatal dopamine pathway results in impaired
modulation of motor behavior and deficient learning and
memory, which could give rise to the motor delay, clumsiness,
and poor motor inhibition seen in ADHD. Predispositions to low
functioning in these dopamine pathways are hypothesized to
interact with each other and with surrounding environmental
factors to amplify or alter these initial predispositions
(Sagvolden, et al. 2007). Further studies are needed to clarify the
dopaminergic function in the pathophysiology of ADHD
(Spencer, 2007).



IV- Other factors affecting the etiology of ADHD

e Pregnancy and Birth Complications

Pregnancy and birth complications are of interest to
researchers in ADHD because they can have a detrimental effect
on brain development (Barkley, DuPaul, and McMurray, 1990;
Spencer, Mick et al., 2007). Claycomb et al. 2004 found that
mother's age at delivery (younger), educational level (lower),
time between onset of labor and birth (longer), and presence of
delivery complications accounted for 42% of the variance in
ADHD. The study, however, did not control for maternal ADHD
symptoms, which may have resulted in the younger age at
delivery and lower educational level of the mothers.

Other research demonstrates a relation between low birth
weight and the development of ADHD (Knopik et al., 2005).

Sharp et al. (2003) studied possible environmental
contributions to ADHD by identifying monozygotic (MZ) twins
in which only one twin was affected by ADHD. He found that
the affected twin was smaller at birth and more likely to have
experienced a breech delivery.

Stress during pregnancy was found to have a modest
contribution of stress to ADHD symptoms in offsprings of these
pregnancies (Linnet et al., 2003).

Van den Bergh and Marcoen (2004) evaluated mothers
and their firstborn children and found that maternal state of
anxiety during pregnancy explained 22% of the variance in
symptoms of ADHD in the offspring of the pregnancy, with
anxiety during the 12th to 22nd week being specifically



implicated. Such stress may result in some programming effect
on the fetal brain. Yet; no attempt was made to control for
maternal ADHD and its genetic contribution to level of child
ADHD.

One study found that the season of a child's birth was
significantly associated with risk for ADHD (Mick et al., 1996;
Mick et al., 2002). Birth in September was overrepresented in
these children. The season of birth may serve as a proxy for the
timing of seasonally mediated viral infections to which these
mothers and fetuses may have been exposed.

e Environmental toxins

Elevated body lead burden has been shown to have a small
but consistent and statistically significant relationship to the
symptoms constituting ADHD (Needleman et al., 1990).

Studies that have controlled for potentially confounding
factors in this relationship have found the association between
body lead (in blood or dentition) and symptoms of ADHD to be
.10-.19; the more factors controlled, the more likely the
relationship is to fall below 10 (Silva et al., 1988; Thomson et
al., 1989). This finding suggests that no more than 4% (at best)
of the variance in the expression of these symptoms in children
and adolescents with elevated lead is explained by their lead
levels.

e Smoking, substance and alcohol abuse



The relationship between maternal smoking during
pregnancy and ADHD remains significant even after symptoms
of ADHD in the mother are controlled for (Mick et al., 2002).

Knopik et al. (2005) have identified an association
between maternal alcohol consumption during pregnancy and the
development of ADHD. Fetal alcohol syndrome (FAS) and fetal
alcohol effects (FAE) increase the likelihood of ADHD
symptoms (Knopik et al., 2005).

Studies of substance abuse during pregnancy are
distressing. As many as 50% of the babies of mothers who used
crack cocaine during pregnancy show evidence of learning
disabilities, ADHD, and impulse problems as they grow up
(Brown, 2000).

Some clinical evidence suggests that methylxanthines,
such as theophylline (a medication often used in treating asthma)
and caffeine, may cause side effects as inattention and
hyperactivity. They may sufficiently predispose a child on these
medications to be somewhat poorer at paying attention in school,
or they may exacerbate the symptoms of a child who already has
ADHD. A metaanalysis of the research literature. (Stein et al.,
1996) found no evidence of significant deleterious effects of
either theophylline or caffeine on behavioral or cognitive
functioning.

Recently, elevated levels of phenylalanine in mothers with
phenylketonuria have been associated with higher levels of
hyperactive-impulsive symptoms in their offspring and



symptoms of inattention in children with PKU (Antshel and
Waisbren, 2003).



e Streptococcal infection

Peterson et al. (2000) examined 105 individuals having
OCD, chronic tic disorder, or ADHD, and 37 controls without
any disorder. Levels of anti-streptococcal antibody titers in blood
were measured, as was the integrity of the basal ganglia (via
MRI). Results indicated that ADHD was significantly related to
such antibodies, even after the effects of OCD and tic disorders
were controlled for, and that those antibodies were related to
basal ganglia volume.

e Side effects of medications

Some evidence indicates that the medications used to treat
seizure disorders, particularly phenobarbital and phenytoin, are
likely to result in increased problems with inattention and
hyperactivity in subjects taking these medications (Committee on
Drugs, 1985).

e Psychosocial and environmental factors

A number of environmental factors contribute to the
ADHD phenotype. While these agents do not necessarily cause
the disorder, they are associated or may exacerbate a
constitutional predisposition to the disorder. Theoretical
perspectives with environmental components address attachment
disorders, levels of familial conflict, caregiver warmth and
support, caregiver educational achievement, caregiver substance
use, and child abuse trauma (St. Sauver et al., 2004).



The actual severity of the symptoms, their continuity over
development, the types of secondary symptoms, and the outcome
of the disorder are related in varying degrees to environmental
factors (Milberger et al., 1997). Yet, care must be taken in
interpreting these findings as evidence of a pure environmental
contribution to ADHD, because many measures of family
functioning and adversity also show that there is a strong
heritable contribution to them, largely owing to the presence of
symptoms and disorders in the parents similar to those evident in
the children (Pike and Plomin, 1996). Psychosocial adversity
can be considered as triggers or modifiers of the course of illness
(Spencer et al., 2007).

Sauver et al. (2004) observed an inverse association
between parental education levels and risk for ADHD. Other
psychologists have contributed an attachment perspective to
conceptualizations of ADHD (Stiefel, 1997). Erdman (1998)
suggests that parent-child attachment patterns contribute to
ADHD.

Rickel and Becker-Lausen (1997) provide a visual
depiction of the reciprocal interactions between nurturant versus
restrictive child rearing practices, other environmental
influences, and behavioral outcomes that also include ADHD.
This model is important as it demonstrates the many pathways
through which diverse environmental components affect child
and adolescent outcomes.

Several researches have demonstrated that family
dysfunction influences the development of ADHD. Knopik et al.
(2005) found that both maternal and paternal alcohol dependency



increased the likelihood that children would receive an ADHD
diagnosis. Parent-child conflict increases susceptibility for
comorbid disorders in childhood and adolescence that include
ADHD (Burt et al., 2003).

Others have found results from difficulties in parent’s over
stimulating approach to caring for and managing adolescents as
well as from parental psychological problems (Carlson et al.,
1995). But these theories have not been clear in articulating just
how the deficits in behavioral inhibition and other cognitive
deficits commonly associated with clinically diagnosed ADHD.

Studies investigating parent-child interaction found that
the medications resulted in significant improvements in children's
and adolescents symptoms and compliance which lead to a
corresponding reduction in mothers' use of commands, direction,
and negative behavior when they were on medication, indicating
that much of the negative behavior of the mothers appeared to be
in response to the difficult behavior of these children and
adolescents. Barkley et al. (1985) suggesting that disrupted
parenting is likely to not only be a reaction to the subject's
behavioral control problems, but may also arise from the parents'
own ADHD and the higher likelihood that the parents may
experience other psychological disorders, such as depression,
anxiety, antisocial behaviors or Antisocial Personality Disorder,
and substance dependence or abuse (Barkley, 2006).

Studies have shown that the continuation of hyperactive
behavior over development, and especially the maintenance of



oppositional behavior in these children and adolescents, are
related in part to parents' use of commands, criticism, and an
over-controlling and intrusive style of management (Barkley et
al., 1991). This suggests that comorbid ODD/CD when seen in
ADHD may in part be a function of parental management
practices; it does not mean that a subject’s ADHD is a result of
those practices and as a shared genetic liability (Nadder et al.,
2002).

Child abuse sequelae may include the development of
ADHD. Ford et al. (2000) reviewed data from 165 consecutive
child psychiatric outpatient admissions, and found that ADHD
was related to physical or sexual maltreatment. It remains unclear
whether violence exposure in childhood is a risk factor for
ADHD (Yehuda, 2000).

Block (1977) proposed that an increase in "cultural tempo"
in modern Western civilization may account for the prevalence of
hyperactivity in these countries. Yet, evidence was presented to
suggest that either less developed cultures or Eastern cultures
have less hyperactivity than do more developed or Western
cultures (Barkley, 2006).

One psychosocial factor that has received recent attention
in the popular media is the degree of children's and adolescents
exposure to television.

Christakis et al. (2004) used data from the National
Longitudinal Survey of Youth to examine the relationship
between hours of television viewed at ages 1 and 3 years with
attention problems at age 7 years, they found that hours of



television exposure at ages 1 and 3 years was significantly
associated with being classified as having attention problems at
age 7 years. The analyses statistically controlled for a number of
other variables as covariates, including gestational age, maternal
tobacco and alcohol exposure during this pregnancy, number of
children at home, single-parent versus two-parent household,
emotional support, cognitive stimulation, maternal depression
and self-esteem, and others.

A critism to this study, is that the causal inference may be
that attention problems may cause children or adolescents to
watch more TV (rather than doing things that require sustained
attention). Also their correlation probably results from some
other, unstudied variable, and the chief candidate is shared family
genetics for attention problems (Reitveld et al., 2004; Barkley,
2006).

Biederman et al. (1995) concluded that psychosocial
adversity significantly influences the expression of ADHD
symptoms. In this study they found that while no one particular
psychosocial stressor increased poor outcome of ADHD, the
additive effect of multiple stressors (e.g., low socioeconomic
class, large family size, parental psychopathology, foster
placement) had a significant impact on the level of impairment
(Brown, 2000).

Interaction between psychosocial factors and genetics
Across the twin studies conducted to date, the results have
been reasonably consistent in demonstrating that the shared
environment contributes little explanation to individual
differences in the traits underlying ADHD (hyperactive-



impulsive-inattentive); it accounts for typically 0-13% of the
variance among individuals, which is not statistically significant
(Levy and Hay, 2001).

Such shared environmental factors include socioeconomic
status and family educational/occupational status, the general
home environment, family nutrition, toxins that may be present
in the home environment (especially lead), parental and child-
rearing characteristics that are common or shared across ADHD
subjects in the family, and other such non-genetic factors that are
common to the twins under investigation in these studies. In their
totality, such shared environmental factors seem to account for O-
6% of individual differences on average in the behavioral trait(s)
related to ADHD (Pike and Plomin, 1996; Barkley, 2006).

Other twin studies have suggested that approximately 9-
20% of the wvariance in hyperactive-impulsive-inattentive
behaviors or ADHD symptoms can be attributed to non-shared
environmental (non-genetic) factors (Levy and Hay, 2001).



Chapter IV
ADHD and Psychiatric Comorbidity

There is no doubt that a diagnosis of ADHD conveys a
significant risk for other coexisting psychiatric disorders
(Spencer, 2007).

An understanding of ADHD comorbid conditions is
essential to establish the diagnosis (Sergent, 2003). One study
using a large community sample showed that up to 44% of
subjects with ADHD had at least one other psychiatric disorder,
32% had two others, and 11% had at least three other disorders
(Szatmari, Offord, and Boyle, 1989).



As a group adolescents with ADHD are rated as having
more symptoms of disruptive behavior (oppositional and conduct
problems), anxiety, depression or dysthymia, and low self-esteem
than either non-disabled ones or those with learning disabilities
(LDs) who do not have ADHD (Brown, 2000a).

1- ADHD and mood disorders
Depressive disorders:

Symptoms of depression are often elevated among clinical
samples of adolescents with ADHD (Treuting and Hinshaw,
2001), with the highest levels occurring among those having
comorbid aggression (or ODD/CD).

A review of the literature on the comorbidity of Major
Depressive Disorder (MDD) or Dysthymic Disorder ADHD
cases found a range between 15% and 75% (Spencer et al., 2000;
Pierce, 2003).

Biederman et al. (1993), found that rate of MDD in adults
with ADHD vs adults in control group is 31% versus 5%.

The inverse relationship is less clear, but the weight of
evidence suggests some elevated risk of ADHD among youth
diagnosed with depression (Spencer et al., 2000). A study of
depressed boys found that rates of ADHD were not significantly
elevated but that levels of other disruptive behavior, such as
oppositional and conduct problems, were so (Jensen et al.,
1988).

A study by Fischer et al. (2002), showed that the
association of ADHD with depression was greatly reduced when
the investigators controlled for comorbidity of ADHD with



ODD/CD and with anxiety. In other words, the relationship of
ADHD and depression may be an epiphenomenon (Angold et al.,
1999) that arises only because of the association of ADHD with
ODD/CD and ADHD with anxiety.

MDD demonstrate a familial linkage with ADHD, such
that risk for one disorder predisposes to risk for the other disorder
not only in these children and adolescents, but also among family
members of the comorbid subjects (Biederman and Faraone,
1997). Thus ADHD and MDD may share underlying familial
etiological factors (Spencer et al., 2000).

On the other hand, the observation of comorbidity between
ADHD and affective disorders has led some authors to speculate
that the diagnosis of hyperactivity/ ADHD may be a misdiagnosis
of an underlying depressive disorder (Brumback, 1988; Furman
et al., 2005). Others suggested that depressive symptoms in
hyperactive subjects with ADHD may be secondary to chronic
failure and demoralization associated with ADHD (Weiss et al.,
1986; Brown, 2000).



Bipolar I disorder and ADHD

Bipolar | Disorder (BPD) occurs in approximately 1% of
children (Lewinsohn et al., 1995), and fewer than 0.4% of adults
with BPD may have had the onset of the disorder in childhood
(Spencer et al., 2000).

For children and adolescents, episodes of mania are not
required for a diagnosis of BPD; severely irritable mood can be
substituted. Also, rather than the typical episodic expression of
manic-depression as it often occurs in adults, BPD in children
may be chronic (Carlson, 1998). These changes to the diagnostic
criteria when applied to children and adolescents create an
obvious overlap between the diagnosis of BPD and that of severe
ODD when it coexists with ADHD, in which irritability often
exists as part of the symptom complex for ODD (Barkley, 2006).

Many features of ADHD appearing on the symptom list for
mania create further diagnostic confusion and overlap that is
merely an artifact of symptoms lists (Spencer et al., 2000). The
irritability seen in BPD may be markedly more severe than in
ODD, in that it is characterized by "affective storms" involving
prolonged and highly aggressive and destructive behavior,
whereas that of ODD is often milder, episodic, and likely to be
provoked by parental commands. The thinking disorder seen in
BPD may be more than just excessive speech and illogical
thought, which characterize ADHD; those with BPD show
evidence of thought disorder that may be more bizarre or
psychotic-like (Spencer et al., 2000).

However, Geller et al. (1998) found that hyperactivity or
distractibility did not differ between BPD and ADHD suggesting
that these symptoms are not helpful to differential diagnosis.



Wilens et al. (2002) reported rates of comorbidity in their
clinic-referred samples; they found that 26% of preschool
children with ADHD and 18% of school-age children and
adolescents qualified for a diagnosis of BPD. Children and
adolescents with both BPD and ADHD also appeared to
experience an earlier onset to their BPD than did those without
ADHD (Faraone et al., 1997), with the average age of onset for
BPD being between 2.6 and 3.0 years of age when it coexisted
with ADHD (Wilens et al., 2002). In study of adults with BPD,
Sachs et al. (2000) also found that BPD had an earlier age of
onset when it was comorbid with ADHD (12 years vs. 20 years).
Those with this comorbidity often have a greater likelihood of
comorbidity with other disorders (depression, psychosis,
ODD/CD) than do those with ADHD alone (Spencer et al.,
2000), and may show a poorer response to acute lithium therapy
than those with mania alone (Strober et al., 1998).

Faraone, et al. (1997) suggest that ADHD with BPD
constitutes a distinct familial subtype of ADHD. When subjects
with ADHD are subdivided into those who do or do not have
BPD, both groups demonstrate a higher rate of ADHD among
their relatives. Only that the subgroup with both ADHD and BPD
have a higher rate of BPD (36% vs. 6%) among their relatives
(Faraone, et al., 2001; Spencer et al., 2000). Thus children and
adolescents with ADHD appear to have a small but significant
risk for BPD (6-27%), whereas those with childhood-onset BPD
have a very high probability of having ADHD (91-98%)
(Spencer et al., 2000). Yet adolescents with BPD have a
substantially lower rate of ADHD (11%) (Lewinsohn et al.,
1995).



2- ADHD and anxiety disorders

Anxiety disorders are commonly comorbid with ADHD
(Pierce, 2003).

In their study of both preschool and school-age samples of
clinically referred children and adolescents with ADHD, Wilens
et al. (2002) found that 28% of preschoolers and 33% of school-
age children and adolescents had at least two or more anxiety
disorders (one of which was typically a phobia), with the age at
onset of the anxiety disorders being 2.6 to 3.0 years.

Conversely, about 15-30% of adolescents diagnosed
clinically with anxiety disorders were likely to have ADHD
(Tannock, 2000).

Though not always consistent, research seems to suggest
that the presence of anxiety alters the clinical presentation of
ADHD more in the direction of greater inattention and poorer
working memory but less impulsive behavior, and possibly more
in girls (Barkley, 2006).

Yet some few studies find that anxiety symptoms with
ADHD does not differ in the clinical picture (Tannock, 2000).

The MTA suggests that anxiety in ADHD-C may be more
closely related to ODD and generally disruptive behavior than to
fearfulness (March et al., 2000).

Anxiety was associated with a significantly reduced level
of impulsivity below that seen in those with ADHD but without
anxiety in some studies, though the latter remained more
impulsive than nondisabled ones (Epstein et al., 1997; Tannock,
2000).



The MTA studied 499 clinic referred children and
adolescents with ADHD-C and found that those with associated
anxiety disorders demonstrated significantly greater levels of
inattention than impulsivity relative to those children not having
an anxiety disorder. Girls with comorbid ADHD and anxiety
disorders made significantly fewer impulsive errors on a
continuous-performance test (CPT) than did girls having only
ADHD. Yet the presence of anxiety may also increase problems
in performing cognitively complex tasks, such as those involving
working memory. And hence those anxious subjects with ADHD
will have more impairment on working memory tasks than will
nonanxious ones with ADHD but less impairment on reaction
time tasks (Tannock, 2000; Pierce, 2003).

Finally, adolescents with comorbid ADHD and anxiety
disorders have been, found to exhibit greater impairments in
adaptive functioning in school, spare-time activities, peer
relations, and home life than children with ADHD only
(Biederman et al., 1993b).

Implication of comorbid anxiety disorder on ADHD
medication

Research suggested that the presence of anxiety with
ADHD might reduce the likelihood of a positive response to
stimulant medications (Jensen et al., 1997; Tannock, 2000).

Some studies found no impact on stimulant responding
(March et al., 2000). Antshel and Remer (2003) also found that
adolescents having ADHD and elevated anxiety were more likely



to respond to a social skills training program than were those
with ADHD alone.

And hence coexistence of anxiety disorders with ADHD
may affect the clinical presentation, course, and response to
treatment.






3- ADHD and correlation with PTSD

Some studies found that there was no meaningful
association of ADHD with trauma or PTSD. Approximately 12%
of ADHD children and adolescents had been exposed to some
type of traumatic event, compared to 7% of the control group
(Wozniak et al., 1999).

The converse relationship between these disorders may be
somewhat different. Children and adolescents with PTSD appear
to have a higher-than-expected comorbidity with ADHD, ranging
from 14% to 46% (Weinstein et al., 2000).

4- ADHD and comorbid tic, Tourette disorder

Tics are a common occurrence in childhood, occurring in
between 4% and 18% of children and adolescents, and having a
high probability of remission by adolescence. Tourette syndrome
(TS) is a rarer and more severe tic disorder, occurring at rates of
1-5 cases in 1,000 individuals (Peterson et al., 2001).

The tic disorders also showed a high probability of
remission. The presence of a tic disorder did not appear to alter
the clinical presentation or course of ADHD, in terms of the
ADHD's severity or effects on global functioning. Such disorders
have little impact on ADHD course, impairment and general
global functioning.

As to Tourette disorder, no evidence appears to point to a
higher than-normal frequency of TS among those with ADHD
(Peterson et al., 2001; Geller et al., 2002).



Spencer et al. (2001) found a modestly elevated rate of
lifetime tic disorders among clinically referred adults diagnosed
with ADHD (12%), compared to their control group (4%).

In contrast, as severity of tic disorders increases, the
likelihood of these disorders' being comorbid with ADHD also
increases, such that between 25% and 85% of those with TS have
comorbid ADHD (Comings, 2000). In his study of 361
individuals with TS, Comings (2000) reported a prevalence of
61.5% having ADHD, so patients with ADHD appear to have
little elevated risk for TS, while patients with TS have a
strikingly high risk for having comorbid ADHD.

Cause of comorbidity

First, the prevalence of TaglA,, allele of the dopamine D,
receptor gene was very similar in both tourette syndrome and
ADHD subjects and is involved in both disorders.

Also, the genes for dopamine B-hydroxylase (DBH) and
the dopamine transporter gene played a significant role in both
disorders (Brown, 2000).

A second hypothesis for the cause of both disorders
(Comings, 1990b) is that of a defect in serotonine metabolism.
There is a genetic defect in typtophan 2, 3 dioxygenase gene
(TDo2), this supports a genetic base for both disorders.

5- ADHD and OCD
OCD is often found in 1.8-5.5% of adolescents and
approximately 3.3% of young adults (Peterson et al., 2001).
Peterson et al. (2001) suggests some relationship between



childhood ADHD and adult OCD, but clearly most of their
children with ADHD did not develop OCD or tic disorders, and
vice versa. Moreover, this relationship of ADHD to later OCD
has not been borne out by longitudinal studies of large samples of
children with ADHD followed to adulthood (Fischer et al.,
2002), where no significant elevation in OCD among those with
ADHD has been evident in comparison to community control
groups. Hence, the risk of having OCD among children and
adolescents with ADHD may be 3-5%. The inverse relationship
may be different. Studies suggest that 6-33% of those with OCD
may have ADHD (Brown, 2000b), and that when these disorders
are found together, they represent true comorbidity rather than
the OCD symptoms' merely being a phenotypic equivalent of
ADHD (Geller et al., 2002).



6- ADHD and comorbid oppositional defiant and conduct
disorders

Adolescents with ADHD display a greater degree of
difficulties  with  oppositional and defiant  behavior,
aggressiveness and conduct problems, and even antisocial
behavior than typical children do. Over 65% of clinic-referred
samples may show significant problems with stubbornness,
defiance or refusal to obey, temper tantrums, and verbal hostility
toward others (Loney and Millich, 1982; Thapar et al., 2006).

The meta-analysis by Angold et al. (1999) of 21 different
community studies reported a median odds ratio of 10.7 between
ADHD and CD/ODD, making it the most likely comorbidity
between ADHD and any other set of disorders. Whereas ODD
may occur by itself in the absence of CD, CD rarely occurs alone
with ADHD, almost always being seen in the context of ODD.
The most common types of conduct problems found are lying,
stealing, truancy, and physical aggression (Barkley, 2006).

Adolescents with comorbid ADHD and CD/ ODD appear
to have higher levels of impulsivity those with only ADHD or
with ADHD and an anxiety disorder (Lynam, 1998). They also
have more impulsive behavior than hyperactive behavior, and
committed more impulsive errors on a CPT than those with
ADHD and an anxiety disorder in one study (Newcorn et al.,
2001). This implies that the presence of comorbid ODD/CD in
ADHD augurs for a more severe form of ADHD. When children
and adolescents have both disorders, they often display the
mixture of cognitive and attention/inhibitory deficits typical of



ADHD, as well as a greater likelihood of factors associated with
social adversity, family psychiatric problems, and family conflict
(Newcorn and Halperin, 2000). They are also more likely to
have an earlier onset of their antisocial activities, greater
persistence of those activities, more school disciplinary
consequences, greater substance use and abuse, more traffic
offenses and vehicular crashes, and generally a worse overall
outcome than are those children with ADHD but without CD
(Barkley et al., 1991; Jensen et al., 1997; Thapar et al., 2006).

Are ADHD, ODD, and CD distinct psychiatric conditions
or different aspects of the same general phenomenon?

Careful examination of the diagnostic criteria for ADHD,
ODD, and CD indicates that there is very little overlap in the
symptoms used to define these disorders. However, the frequent
co-occurrence of inattention, hyperactivity, impulsivity,
oppositionality, and aggression within individuals suggests that
these symptom domains are very closely related, which makes
them difficult to disentangle both heuristically and in clinical
practice (Brown, 2000; Furman, 2005).

In contrast, other studies have indicated that it is possible
to distinguish symptoms of ADHD from those of aggression by
using a variety of descriptive, psychosocial, developmental, and
laboratory measures (Brown, 2000).

Neurobiological differences between the two disorders
may also be found. They support a role of the serotonergic
system in aggression but not in ADHD, while dopaminergic



mechanisms seem more likely in ADHD than in aggression
(Newcorn and Halperin, 2000).

Studies using objective laboratory measures as CPT
(continuous performance tests graphs) Teicher et al. (1996) have
also shown that individuals who have ADHD without
comorbidity can be distinguished from those who have ODD or
CD without ADHD (Halperin et al., 1993). The subjects with
ADHD in the Halperin et al. (1993) study made significantly
more inattention and impulsivity errors on the CPT measures
than did the children with ODD and/or CD.

Does the comorbid configuration of ADHD and CD

represent a distinct subtype?

Comorbidity of ADHD and CD has the most data
substantiating its consideration as a distinct subtype. These data
include:

e Results of family studies, which indicate that transmission of
the comorbid condition has a strong familial component
(Angold et al., 1999).

e Results of longitudinal studies, which suggest that children
with ADHD and comorbid CD are at increased risk for poor
outcome, including the development of antisocial behavior
and substance abuse in adolescence and adulthood (Brown,
2000).

e Findings from studies using peripheral and central measures
of neurotransmitter function, as well as response to
pharmacological challenge, which point to differences in the



neurobiological basis of ADHD with and without aggression
(Brown, 2000).

ADHD + CD combination represents a unique disorder or
subtype of ADHD. That is, the disorders do not just coexist
additively, but represent a unique combination or even unique
disorder from ADHD alone (Brown, 2000).

It is a more severe subtype of ADHD in which the
outcomes are often worse than is seen in ADHD alone (Barkley
and Fletcher, 2004).

Hence adolescents with ADHD who present with early
aggression and comorbid conduct disorder should receive the
most intensive intervention, because they are at highest risk of
poor outcome (Brown, 2000).



7- ADHD and comorbid learning disorders

Despite the prevalence of both ADHD and learning
disorders, there s still widespread confusion over the
differentiation of these two clinical entities (Brown, 2000).

The confusion may be due to the overlap of academic and
attention problems associated with both conditions, the
inconsistencies in definitions, the heterogeneity of definitional
criteria for both conditions, and the frequent clinical presentation
of both disorders within the same child (Pliszka, 2000).

Also, due to the inevitable delay in the dissemination of
recent advances in the conceptualization, definition, and
classification of learning disorders and ADHD (Shaywitz et al.
1994).

About 20%-25% of children and adolescents with ADHD
are likely to present with specific learning disorders, (Pliszka,
2000). Conversely, studies of non-referred with learning
disorders indicate that about 17% of them meet the criteria for a
diagnosis of ADHD (Shaywitz et al., 1994).

Substantial evidence from epidemiological, cognitive,
neurobiological, and genetic linkage studies suggests that ADHD
and learning disorders particularly reading disabilities, are not
alternative names for the same set of problems. ADHD and
learning disorders exist independently of each other in the
majority of cases (DuPaul and Stoner, 2003).

As to neurophysiological difference, evidence suggesting
that deficits in central executive control functions, particularly in
the ability to inhibit or delay a response, characterize ADHD but
not reading disorder (Oosterlaan et al., 1998).



In contrast, neuropsychological studies indicate that
phonological processing deficits are characteristic of reading
disorder but not ADHD (Adams, 1990).

Changes in clinical picture of ADHD and comorbid
learning disorders

Subjects with comorbid ADHD and learning disorders
appear “spacey”, and fidgety rather than "driven™ and overactive.
They exhibit great difficulty following the conversation,
particularly when there are more than two people involved and
the conversation passes rapidly from one to another, with
frequent use of puns, idioms, and metaphors. When talking, they
use many nonspecific terms, have difficulty finding the right
word, mispronounce words (e.g., "aminals" instead of "animals™),
and fall to use specific temporal or causal markers (e.g., words
like first, next, finally, because). As a result, it is often very
difficult to understand what the child is trying to say (Brown,
2000).

They frequently look puzzled and at a loss as to how to
proceed when given instructions. Their response is often
characterized by inaction and hesitation rather than by acting
before thinking. They are often unable to repeat or provide only
part of the instructions, or may have completely misunderstood.
Many are unaware of basic routine information (days, months,
the current date, numbers). They are unable to list in correct
sequence or may have to start from the beginning of the sequence
each time to know. They exhibit marked slowness with copying
from a book or from the blackboard (e.g. they misalign numbers



or decimal points, omit words, or copy incorrectly); their
handwriting is messy, illegible, and poorly spaced, with many
words misspelled. Most will exhibit great reluctance when asked
to express their ideas in writing and produce only one or two
sentences, with little elaboration of ideas but numerous mistakes
in capitalization, punctuation, or grammar. Thus, the
performance of subjects with comorbid ADHD and learning
disorder tends to be slow and inaccurate rather than fast and
inaccurate (Brown, 2000).

Motor problems and interpersonal and social difficulties
are common among individuals with comorbid ADHD and
learning disorders (Brown, 2000).

Also, they do not respond to conventional nonverbal social
cues for opening or closing conversation (e.g., body stance,
gesture, facial expression, looking at watch or at another person).
Jokes, puns, or other forms of humor may pass without any
response (Brown, 2000).

Specific comorbidities with learning disorders
a- ADHD and reading disorders

Epidemiological and clinical studies suggest a comorbidity
rate of 15%-30% (Semrud-Clikeman et al. 1992). There is no
consistent evidence to date that the presence of comorbid reading
disorder systematically alters the behavioral profile of ADHD
(Pennington et al., 1993), although reading disorder may be
more, commonly associated with attention deficit disorder
without hyperactivity (Hynd et al., 1991).

Korkman and Pesonen (1994) found that the group with
comorbid ADHD and learning disorders had more pervasive



attention problems and more visuomotor problem than the group
with ADHD or learning disorder only.

b- ADHD with mathematics disorder

Children and adolescents with ADHD are particularly
vulnerable to math difficulties as well as specific mathematical
disabilities (Zentall et al., 1994). The overlap between ADHD
and mathematics disorder ranges from 10-60% (Semrud-
Clikeman et al., 1992).

Comorbid mathematics disorder occur more frequently in
those with predominantly inattentive and combined subtypes of
ADHD (Faraone et al., 1998).

Studies by Benedetto and Tannock, 1999 suggest that
memory-retrieval problems may underlie both reading disorder
(retrieval of phonological codes) and mathematics disorder
(retrieval of basic math facts) in subjects with ADHD and
account for the high rates of overlap. They also exhibit
procedural deficits, particularly in subtraction that involves
regrouping.

c- ADHD and disorder of written expression

Few  systematic  studies of this  comorbidity
underachievement in reading, written spelling, written sentence
construction written spelling and writing fluency (Elbert, 1993).

d- ADHD and developmental coordination disorder (motor
skills disorder)

Many children and adolescents with ADHD have
concomitant visuomotor problems (Nigg et al., 1998), and many



of those with clumsiness also have attention disorders and
behavior problems (Losse et al., 1991). A pattern of deficits in
attention, motor control and perception (DAMP) is common in
middle childhood (Hellgren et al., 1994).

A study found that speech/language difficulties,
clumsiness, accidents leading to fractures, and depressive
disorders were all more common in those with both attention-
deficit disorders and motor/perceptual deficits. Also, complex
reaction times were significantly longer in the group with both
attention-deficit disorders and motor/perceptual deficits than in
the other clinical and comparison groups (Hellgren et al., 1994).
In general, the outcome for the group with motor/perceptual
deficits only was considerably worse than that for the group with
attention-deficit disorders only.

e- ADHD and communication disorders

Estimates of the overlap varies from a low of 8% to a high
of 90%, depending on the precise definitions of speech and
language impairments, the nature of the communication
problems, the source and type of sample, and the type of methods
used to diagnose ADHD (Brown, 2000).

The onset of language may be delayed in ADHD, although
findings are inconsistent (Ornoy et al., 1993). Also, problems in
both receptive and expressive language abilities have been
reported in children with expressive language being particularly
impaired (Oram et al. 1999).

Children and adolescents with ADHD are likely to exhibit
word retrieval problems when asked to name pictures or to
describe events that require highly specific vocabulary (Tannock



et al.,, 1995a). These problems are manifested by the use of
nonspecific words and circumlocutions (e.g., “the thing you hit
with"). Also, they may have problems formulating precise
sentences and more complex sentences (Oram et al., 1999).

f- ADHD with central auditory processing disorder (CAPD)

Studies suggest that the rate of comorbidity between
ADHD and CAPD ranges from 45% to 75% (Riccio et al., 1994).

Good diagnosis, assessment and treatment of comorbid
learning disorders and other psychiatric disorders is important to
avoid secondary “life disabilities” as emotional social and family
problems in multiple domains of the adolescent life (Brown,
2000).



Chapter V
Assessment of ADHD

Assessment of ADHD can present many challenges.
Frequently, individuals with ADHD have limited awareness of
their difficulties. They may be either unable to consider their own
behavior as abnormal, or may exaggerate symptoms. Often
different informants whom the clinician may interview disagree,
and they are likely to bring their own biases to the assessment
setting (Mickel and Brown, 2007).

A thorough assessment of differential and comorbid
conditions is also necessary. Though early diagnosis may
increase the likelihood of effective intervention, misdiagnosis
may represent a failure to note difficulties with emotional
functioning, anxiety, depression, or child abuse (Mickel and
Brown, 2007).

Assessment goals

A major goal of assessment is the determination of the
presence or absence of ADHD, as well as the differential
diagnosis of ADHD from other psychiatric disorder and taking in
consideration individual’s ethnic variation (Mash and Barkley,
2003).

A second purpose of the evaluation is to begin delineating
the types of interventions needed to address the psychiatric
disorders and psychological, academic, and social impairments
identified in the course of assessment (Mash and Barkley, 2003).



Another important purpose of the evaluation is to
determine conditions that often coexist with ADHD and the
manner in which these conditions may affect prognosis or
treatment decision making (Barkley, 2006).

A further objective of the evaluation is to identify the
pattern of the adolescent’s psychological strengths and
weaknesses and how they may be useful in treatment planning.

Assessment procedures

An ADHD assessment includes the following components:
An interview, rating scales, checklists completed by multiple
informants for the purpose of capturing a broad perspective with
regard to behaviors that may be associated with ADHD across
settings, an evaluation of concurrent psychiatric diagnoses, a
childhood behavioral and medical history, and
neuropsychological testing. While neuropsychological testing
does not identify ADHD, it is useful for identifying other
comorbidities such as specific learning disabilities. The
assessment procedure should be structured according to the age
of the client (Mickel and Brown, 2007).



I- Interviewing procedures
A- Parental interview
Parental interview is the core of the assessment process
(American Academy of Child and Adolescent Psychiatry, 1997).
An interview with highly specific questions about
symptoms of psycho-pathology, history, course, and periodicity
that have been empirically demonstrated to have a high degree of
association with particular diseases enhances diagnostic
reliability (Kentgen et al., 1997; Sergeant, 2003).

Areas of importance in the interview include:
e Demographic information

The routine demographic data concerning the adolescent
and family (e.g., ages of adolescents and family members; date of
birth; parents’ names, addresses, employers, and occupations;
and the school, teachers, and physician) should be obtained at the
outset of the appointment (Barkley, 2006).

e Major parental concerns

The interview proceeds to the major referral concerns of
the parents and what prompted the referral at this time, current
family circumstance related to the problem severity and parental
motivation for treatment (Barkley and Murphy, 2006).

e Review of major developmental domains

The examiner should review with the parents potential
problems that might exist in the developmental domains of
motor, language, intellectual, academic, emotional, and social



functioning. It aids in the differential diagnosis of the child's
problems (Barkley, 2006).

e School, family, and treatment histories

The family history must include a discussion of potential
psychiatric difficulties or disorders in the parents and siblings;
marital/couple difficulties; and any family problems centered
around chronic medical conditions, employment problems, or
other potential stress events within the family and information
about prior treatments received by the child or adolescent and his
or her family for these presenting problems (Barkley, 2006).

Asking about the siblings, questions about parents’
consanguinity, the overall stability of marriage, physical and
psychiatric troubles of the parents and if any of them has learning
disability (Barkley and Murphy, 2006).

Gathering a reliable school history is important for
evidence of symptoms of ADHD and impairment of the child
academic functioning (Barkley, 2006).



e Review of other associated psychiatric disorders

The symptoms of the major psychiatric disorders likely to
be seen in ADHD patient must be covered in parental interview
(Barkley, 2006).

e Psychosocial functioning

It involves peer relationships recreational activities,
compliance and functioning at and school. Evidence of
impairment is important in the clinical diagnosis of ADHD.

B- Child and adolescents interview

The length of this Interview depends on the client age,
intellectual level, and language abilities. An important aspect of
the interview is its function as a mental status exam-the
opportunity for the clinician to observe the language skKills,
interpersonal skills, eye contact, and thought processing
(Spencer, 2007).

For a preschool child, the interview may also serve as a
time to become acquainted with the child, noting his or her
appearance, behavior, developmental characteristic and general
demeanor.

For an older child or adolescent, clinician inquire about the
child’s or adolescents views of the reasons for the referral and
evaluation, views of the family's functioning, perceptions of any
additional problems he or she may have, school performance,
degree of acceptance by peers and classmates recreational
activities, family relation, and any changes in the family the child
believes might make life happier at home.



The client can be inquired about potential rewards and
reinforcers; which are useful in contingency management
programs (Fisher, 1993; Barkley, 2006).

C- Teacher interview

Contact with the adolescent’s teachers may be helpful to
further clarify the nature of his problems.

It provides a second ecologically valid source of
indispensable information about his psychological adjustment in
the school setting (Barkley, 2006).

The medical interview

Thorough review of the genetic background, pre — and
perinatal events, and developmental and medical history, as well
as the patient’s current health, nutritional status, and gross
sensory-motor development (Barkley, 2006).

A. The main purpose of the medical interview is to focus
on differential diagnosis of ADHD from other medical
conditions. In rare cases, the ADHD may have arisen secondary
to a clear biologically compromising event, such as recovery
from severer reye syndrome, a hypoxic-anoxic event such as
near-drowning or severe smoke inhalation, significant head
trauma, or a central nervous system infection, or a
cerebrovascular disease. It is also necessary to determine whether
the adolescent conduct or learning problems are related to the
emergence of a seizure disorder or are secondary to the
medication being used to treat the disorder (Barkley, 2006).



B. A second purpose of the medical exam is to thoroughly
evaluate any coexisting conditions that may require medical
management. Motor incoordination, enuresis, encopresis,
allergies, otitis media, and greater somatic complaints in general.
Asking about accidental injuries is very important as ADHD
subjects are more prone to accidents (Barkley, 2001).

C. A third purpose of the medical history is to determine
whether physical conditions exist that are contraindications for
treatment with medication.

A history of high blood pressure or cardiac difficulties
warrants careful consideration about a trial on a stimulant drug or
atomoxetine given the known pressor effects of these drugs on
the cardiovascular system. Some adolescents may have a
personal or family history of Tourette syndrome or other tic
disorders, which would dictate caution in prescribing stimulants



Pediatric medical examination

It includes height, weight, and head circumference
measurement and comparison to standardized graphs. Hearing
and vision, as well as blood pressure and heart rate, should be
screened. Findings suggestive of hyper- or hypotension, hyper-
or hypothyroidism, lead poisoning anemia, or other chronic
iliness clearly need to be, documented and further workup should
be pursued. Neurological examination should be done and
specially covering the following areas: motor coordination,
visual perceptual skills, language skills, and cognitive
functioning. Hearing and visual deficit should be ruled out
(Barkley, 2006).

As regards to laboratory tests: None of the laboratory
measures are of value in the diagnostic process yet quantitative
EEG (QEEG) is showing some promise in accurately
distinguishing subjects with ADHD from nondisabled ones (Loo
and Barkley, 2005).

Only when the medical and developmental history or
physical exam suggests that a treatable medical problem (such as
a seizure disorder) exists, or that a genetic syndrome is a
possibility, should the laboratory procedures be recommended
(Barkley, 2006).

Routine liver function studies need to be done at baseline
and again periodically during the use of pemoline in treatment.

Baseline routine electrocardiogram should be done and
then repeated several weeks after beginning TCA as medication
due to drug treatment, it their cardiotoxic effect Barkley, 2006).



I1- Interview instruments

Structured and semistructured interviews for patient with
ADHD allow the clinician to cover a broad range of issues that
are easily overlooked with patients. Structured clinical interviews
allow researchers to make reliable diagnoses to include children
or adolescents in a study protocol, as well as to provide a
standardized means of making diagnoses in large-scale
epidemiological studies (Brown, 2000).

These interviews fall into two categories.
A- In the highly structured format

Lists of symptoms are presented to the informant who
simply states whether or not the symptom is present or absent.
No clinician need to be present. The Diagnostic Interview
Schedule for Children (DISC; Schwab-Stone et al., 1996;
Shaffer et al., 1996) and the Diagnostic Interview for Children
and Adolescents (DICA; Welner et al., 1987) all fall into this
category. The DISC has a parent and youth version (to children
more than 12 years).

B- A semistructured interview

The Schedule for Affective Disorders and Schizophrenia
for School Age Children-Present and Lifetime Version (K-
SADS-PL, or "Kiddie-SADS"; Kaufman et al., 1997) which is
designed for use by clinicians. The informant is asked by the
clinician about a symptom, and the clinician uses his or her own
judgment to rate the severity of the symptom on a scale (Pilizika
etal., 1999).



The K-SADS-PL, can generate up to 32 DSM-IV
childhood diagnoses and can only be administered by clinicians.
After a 10- to 15 minute introductory interview, there are 82
screen questions divided into 20 diagnostic areas. If a child meets
the threshold criteria for a disorder during the screen interview,
the interviewer then goes on to ask the full range of questions
about the disorder. If the screen interview is negative for that
diagnosis, then the full interview for that category is skipped.
The complete questions are contained in diagnostic supplements,
of which there are five: (1) affective disorders; (2) psychotic
disorders; (3) anxiety disorders; (4) behavioral disorders; and (5)
substance abuse, eating, and tic disorders. The items in the
supplements are rated by the clinician on a 0-3 rating scale, with
0 indicating no information, 1 meaning the symptom is not
present, 2 indicating subthreshold level of the symptoms, and 3
meaning that the symptom is definitely present. First the parent is
interviewed alone, and then the child is interviewed. The final
ratings are a synthesis of the parent report and the child report.
Generally, greater weight is given to parental report of disruptive
behaviors, while the child is relied upon for reports of his/her
own subjective feelings (depression, anxiety). Each clinician,
however, is free to use his/her own clinical judgment in
integrating parent and child data. Test-Retest reliability data on
the K-SADS-PL, appear quite good, ranging from .9 for
depression to .63 for ADHD (Kaufman et al., 1997). Each site
where the K-SADS-PL, is used must ascertain that different
clinicians are administering the interview in a consistent manner.

C- Other interview instruments specific to ADHD



e The Barkely Interview for ADHD (Barkley et al., 1998) is a
structured interview covering numerous sign and symptoms of
ADHD (from DSM-III-R) and severity of the disorder
(Brown, 2000).

e The Brown ADD Diagnostic Form (Brown, 1996b) is a
semistructured interview for the assessment of adolescents;
and adults suspected of attention-deficit disorder. The form
provides probes for eliciting presenting symptoms, school and
work history, developmental history, health issues, familial
patterns, leisure time, and treatment (Specified in DSM-1V)
(Brown, 2000).

I11- Rating scales in ADHD

Behavior checklists and rating scales have become
essential elements in the evaluation and diagnosis of children and
adolescents with behavior problems (Sergeant, 2003; Barkley,
2006).

Importance of rating scales

They help (1) to screen children and adolescents for
disorders in preparation for the clinical interview, (2) to establish
a baseline of symptoms against which the success of treatment
can be measured, and (3) to identify specific areas of impairment
that are the focus of psychosocial interventions (Pliszka et al.,
1999; Sergeant, 2003).

Types of rating scales



Rating scales fall into two general types: general, or broad-
spectrum scales to cover major dimensions of child
psychopathology and ADHD-specific scales (Klein et al. 1994).
The ADHD-specific scales include a broad variety of scales for
self-report, for parent and teacher report, and, in adults, for
reports from the spouse or significant other (Brown, 2000).



A. Broad spectrum rating scales

Three broad-spectrum rating scales in wide use are 1)
Achenbach’s Child Behavior Checklist, with the accompanying
self-report form, the Youth Self-Report (Achenbach, 1991,
2001). 2) Behavior Assessment System for Children (BASC) +
(BASC2) (Reynolds and Kamphaus, 2004) and 3) Child
Symptom Inventories (Gadow and Sprafkin, 1997). All of them
have parents and teacher version and have statistically normative
information (Barkley, 2006).

B. Rating scales specific to ADHD

Forms for children, adolescents and adults exist with
different emphases, different levels of symptom representation,
and different levels of research documentation. Rating scales
cannot provide the information for a definitive diagnosis. Scales
form the beginning of the diagnostic process and allow
systematic collection of information from multiple sources that
may not be readily available in diagnostic interviews (Brown,
2000). A number of rating scales are available for use with
patient, parent, and teacher.

The Conners Rating Scales-Revised includes the Conners
Teacher Rating Scales-Revised, the Conner Parent Rating Scales-
Revised, and the Conners-Wells Adolescent Self-Report Scale.
The Conners Rating Scales-Revised cover ages 3 to 17 years and
are well-normed to provide useful assessment data regarding
ADHD and related problems. They are available in both long and
short forms (Conners, 2001).

The Conners Adolescent Self Report Scale contains 87
items on the following subscale: Family Problems, Anger



Control Problems, DSM-IV Symptoms Subscale, Emotional
Problems, Conduct Problems, Cognitive Problems, Hyperactive-
Impulsive, and the ADHD Index. A 27-item short form contains
only the last four scales. This scale is very useful as symptoms
clearly change with age and self report becomes more accurate as
the child gets older. Also, co-morbid problems develop and
become more consistent with age (Flick, 1998).

Barkley and Murphy 1998, 2006, published the
Disruptive Behavior Rating Scale the Home Situations
Questionnaire (HSQ), and the School Situations Questionnaire
(SSQ) for assessment of children and adolescents. The HSQ
requires parents to rate their child’s behavioral problems across
16 different home and public situations. The SSQ similarly
obtains teacher reports of problems in 12 different school
situations (Barkley and Murphy, 2006).



The Brown Attention Deficit Disorder Scales (Brown 1996a)
iIs a set of rating scales that focuses on symptoms of
inattention. One form is available for adolescents (ages 12-18
years), and another for adults.

The Academic Performance Rating Scale (Barkley, 1990) to
provide a means of screening quickly for this domain of
school functioning. It is a teacher rating scale of academic
productivity and accuracy in major subjects areas (DuPaul et
al., 1991).

The Spadafore-ADHD-Rating Scale is designed for use by
teachers for children and adolescents ages 5 to 19. It was
reportedly intended not only to detect ADHD, but also to
indicate the severity of problem behaviors (Flick, 1998).

The ADHD comprehensive Teacher Rating Scale (ACTeRS)
employs 24 items and 4 scales: Attention, Hyperactivity,
Social Skills, and Oppositional Behavior. This rating scale
provides separate norms for girls and boys (equivalent to ages
5 through 13). This scale is medication sensitive, and it
appears helpful in distinguishing between ADHD with and
without hyperactivity. A parent form is available with similar
scales, as well as an additional scale focusing on early
childhood behavior (Flick, 1998). Since teacher ratings may
be prone to halo and/or practice effect, some have
recommended that two questionnaires be completed for a
baseline measure as ratings often improve between the first
and second administration without any intervention (Flick,
1998).



e There are also several adult rating scales that have developed
to assess ADHD in adults. This includes Wender Utah Rating
Scale for adult ADHD identification (Ward et al., 1993;
Brown, 2000).

e Also Conners has developed a scale for adults, the Conners
Adult Attention Rating Scale (Conners et al., 1999). The
scale consists of items written for adults with ADHD,
including a number of items directed at attention and affect.

e Other rating scales that can be used to assess different areas in
children and adolescents with ADHD and their parents
include:

= Adaptive behavior scales and inventories as: Vineland
Adaptive Behavior Inventory-Il (Sparrow et al., 2005)
which is the most commonly used measure for
assessing adaptive functioning.

= Peer relationship measures as: the Matson Evaluation
of Social Skills with Youngsters (Matson et al., 1983),
the Taxonomy of Problem Social Situation for Children
(Dodge et al.,, 1985), and the Social Skills Rating
System (Gresham and Elliott, 1990).

» Parental ADHD and ODD as: Adult ADHD Rating
Scales (Conners et al., 2000), which have norms on a
much larger sample of adults from numerous
geographic regions.

= Marital and couple disorder as: the Locke-Wallace
Marital Adjustment Scale (Locke and Wallace, 1959).

e Parental depression and general psychological distress and
parental stress as: The Beck Depression Inventory-1l (Beck,



Steer and Brown, 1996) for parental depression, symptom
checklist 90-revised (Derogatis, 1995) that assess adult
psychopathology and distress, the adult self report version of
CBCL, and the parenting stress index (PSI; Abidin, 1995) to
assess the parental stress.

IV- Psychological and neuropsychological assessment
Psychological testing is an additional component and can
supply valuable information regarding the severity of comorbid
conditions and of child’s and adolescent’s pathology (Mickel and
Brown, 2007). It may also have value in predicting outcome
(e.g., drug response), ascertaining a cognitive process (e.g.,
working memory), or confirming a diagnosis in unique
population or age group (e.g., mental retardation) (Fisher, et al.,
1995). Yet, there is no one specific test for diagnosing ADHD.



Components of the neuropsychological assessment
1- Assessment of cognitive abilities

The “gold standard” for assessment of abilities is the
Wechsler Intelligence Scale for Children-111 (ages 6 to 16 years,
11 months). It provides verbal, performance and full scale 1Q
scores (Flick, 1998).

Factor scores are: 1- Verbal Comprehension, 2-
Perceptual Organization, 3- Freedom for distractibility, 4-
Processing Speed.

While some clinicians do look at the factor scores for
problems with attention and concentration on the Freedom From
Distractibility Factor score, others find much inconsistency and
not believe that this score, provides a reliable and valid measure
of attentional processes. Most clinicians do look for consistent
patterns across various tests and will include this factor score as
one measure to look at (Klee and Garfinkel, 1983).

Kaufman Brief Intelligence Test (KBIT) is available as a
quick measure for the child ability in short screening evaluation
(Flick, 1998).

2- Assessment of achievement

The Wechsler Individual Achievement Test (WIAT) was
co-normed with the WISC-III, thus allowing for meaningful
analysis of ability achievement discrepancies important in the
diagnosis of learning disabilities (Flick, 1998).

Another comprehensive achievement test is the
Woodcock-Johnson Psycho-educational Battery Revised (WJ-R).
Additional screeners for achievement include the Wide Range



Achievement Test-Revised and the Boder Test of
Reading/Spelling Patterns (Flick, 1998).

3- Assessment of executive function:

These are measures of frontal lobe functions. They include
the trail Making Test, the Stroop Color Word Test, and the
Wisconsin Card Sorting test. The Trail Making Test primarily
assesses motor speed and mental flexibility (Reitan and
Wolfson, 1985). The Stroop Color Word Test requires that the
child inhibit competing information before making a response
(Stroop, 1935). The Wisconsin Card Sorting Test require again
mental flexibility and conceptual problem solving (Lezak, 1995).

4- Assessment of visual motor skills

The Bender-Gestalt Test has been the choice of clinicians
for many years yet, it has limitations in use with children. Most
children are able to complete the task by age 8 years. Older
children and adolescents may thus not be identified when their
visual-motor problems are more subtle and therefore not detected
by this test.

Another test is the Minnesota Perception-Diagnostic test
which measures both visual perception and visual motor skills
(Flick, 1998).

5- Assessment of motor-skills

In most neuropsychological test batteries, motor speed is
assessed by the Finger Tapping or the Finger Oscillation Test.
Also Barkley has suggested the Hand Movement Test, a subtest
from the Kaufman Assessment Battery for Children (Kaufman



and Kaufman, 1983). It is based on tasks reflecting frontal lobe
functions in adults.

Another motor test is the Strength of Grip Test. It provides
an estimate of motor strength in ADHD subjects. Other measures
of motor functions can be found in the SOMPA Physical
Dexterity Tasks (for children 5 to 12 years old) and the
Comprehensive Movement Assessment Battery for children ages
4 through 12 years (Flick, 1998).

6- Assessment of memory functions

The Wide Range Assessment of Memory and Learning
(WRAML) is used the WRAML incorporates measures of both
visual and verbal memory, some of which are very sensitive to
attentional problems and is appropriate for children ages 5 to 17
years. The Sentence Memory and Number Letter Memory along
with Design Memory and the Fingers Windows visual memory
subtests are especially sensitive (Flick, 1998).

Another is the Test of Memory and Learning (TOMAL)
used to evaluate children and adolescents ages 5 through 19
years. It features verbal and nonverbal memory scores, as well as
supplemental composite scores of an Attention and
Concentration Index and a Learning Index (Flick, 1998).

7- Assessment of attentional skills
Continuous-performance tests

The most popular and widely studied form of testing for
use in ADHD evaluations is based on a paradigm called the CPT
(Rosvold et al., 1956). The CPT has been administered with
many variations (e.g., visual, auditory, numbers, and characters),



A wide ranging literature has shown it to be the most reliable of
psychological tests discriminating groups of subjects with ADHD
from non-disabled ones (Corkum and Siegel, 1993).

CPT is the only psychological measure that seems to
directly assess the core symptoms of the disorder namely,
impulsivity and inattention (Barkley, 2006).

The CPT serves as the paradigm for several commercially
available performance measures, including the Conners CPT
(Conners, 1995) and Conners CPT Il (Conners and MHS Staff,
2000); the Gordon Diagnostic System (GDS; Gordon, 1983); the
Test of Variables of Attention (Greenberg and Kindschi, 1996);
and the Intermediate Visual and Auditory Continuous
Performance Test (Sandford et al., 1995).

8- Assessment of visual-spatial skills:

The Minnesota Percepto-Diagnostic Test (ages 5 to 14
years) may be used for assessment of both visual-perception and
visual motor skills (Flick, 1998). The Motor Free Visual
Perception Test Revised (MVPT-R) test provides analysis of
visuospatial skills (Mickel and Brown, 2007).

The Jordan Left-Right Test-Revised (1990) has been
helpful in evaluating a child’s tendency to persist in reversing
letters and number either individually or in word or sentence
context (Flick, 1998).

Rey-Osterrieth Complex Figure Drawing (Lezak, 1995) is
a paper and pencil task requiring planning and visual spatial
constructional abilities, and is sensitive to deficits from frontal
lobe injuries. Studies found that ADHD subjects perform this test
more poorly than controls (Frazier et al., 2004).



9- Assessment of language skills

A comprehensive language evaluation may be provided by
the Test of Language Development-Primary (TOLD-P:3) for
ages 4 through 8 years, 11 months or the Test of Language
Development-intermediate (TOLD-1:3) for ages 8 through 12
years, 11 months. The Peabody Picture Vocabulary Test-IlI,
Third Edition (PPVT-III) it is also helpful in assessment co-
normed with the Expressive Vocabulary Test (EVT) (Flick,
1998).

10- Assessment of self-concept/self-esteem

The information obtained in this area of assessment comes
from clinical observation and report, as well as projective test
data as figure drawings, kinetic family drawing, sentence
completion, and other similar projective test measures, there is
some difference between ADHD from non disabled ones
(Cotungo, 1995). Also the Multidimensions Self-Concept Scale
(MSCS) assess global self-concept and provides information on
six areas of psychosocial functioning. The Self Esteem Index is
another instrument to assess this skill (Flick, 1998).

11- Assessment of social skills

Information is obtained clinically and from direct
observation. Also, there are some instruments that may be helpful
in assessing social skills as social skill rating system, the Problem
Behavior Scale, The Academic Competence Scale and the
Walker-McConnell Scale of social competence and school
adjustment (Flick, 1998).



Clinicians should evaluate all of the information they
gather during the assessment process to determine whether there
IS consistent evidence that a client in fact meets the criteria for a
diagnosis of ADHD. An important consideration is that the
symptoms are cross- situational (e.g., they occur both at home
and at school) and that they are verified across all settings (e.g.,
home and school) (Mickel and Brown, 2007).

The evaluation process gives the clinician an overall
picture of the adolescent strengths and weakness which are
incorporated into the individualized treatment program of
behavior management and other clinical procedures. This
multimodel individualized treatment program will have
behavioral modification components; it may or may not include a
medication regimen, and it will include mechanisms to monitor
and evaluate progress (Flick, 1998).



CHAPTER (V1)
Management of ADHD

While ADHD is a chronic neurodevelopment disorder that
often carries a somewhat guarded prognosis (Barkley et al.,
2005), there are several well-researched treatment approaches for
the disorder, many of which are evidenced-based. Because of the
heterogeneity of symptoms and needs among those with the
disorder, it is likely that different treatment plans will be
appropriate for different patients. In addition, recent research
suggests that specific therapies work best for ADHD when it is
comorbid with other psychiatric disorders. When choosing a
treatment plan, it is often helpful for parents, teachers, and
families to pinpoint specific behaviors and challenges to address.
Once these goals are identified, it is easier to assess whether
specific interventions are effective. Treatment methods may
include stimulant medication, psycho-educational interventions,
behavioral therapies and a combination of two or more of these
approaches (Rickel and Brown, 2007).

I- Stimulant medication

Stimulants are one of the most frequently prescribed and
researched psycho-tropics in the field of child and adolescent
psychiatry. Before discussing specific stimulant medications with



clients and their families, it is important to address their
understanding and expectations regarding stimulants and their
effects, and to provide psycho-education about the benefits as
well as the potential adverse side effects of these agents (Rickel
and Brown, 2007).

There has been considerable research to demonstrate that
stimulant medications exert positive effects on the core
symptoms of ADHD, particularly attention. Research has
demonstrated that individuals make fewer errors on the CPT
when treated with methylphenidate (Quinlan, 2000). While
stimulants appear to improve social functioning, these effects,
albeit statistically significant, have not always been clinically
significant (Tannock and Brown, 2000).

Unfortunately, stimulants do not enhance all of the
functional outcomes associated with the ADHD disorder,
including problems with social behavior and academic
performance. With some of the newer stimulants, research has
generally suggested that approximately 90% of children and
adolescents respond to the stimulants (American Academy of
Pediatrics, 2000), although other classes of psychotropics may
prove more effective for ADHD when it is comorbid with
anxiety disorder or depression. Also, stimulants may be
contraindicated in some adolescents (e.g., in families' in which
there is a member with a substance abuse disorder).

Research has evaluated the effectiveness of stimulant
medication for ADHD when there are comorbid diagnoses
including mood disorders and anxiety disorders. The findings of
these investigations have generally suggested that response to
stimulant medications are compromised (Spencer, Wilens et al.,



2000). Two studies (Gammon and Brown, 1993; Findling,
1996) suggest that combining specific serotonin reuptake
inhibitors (SSR1s) and stimulant medications is safe and
effective; however, other reports caution that SSRIs may not be
effective for ADHD (Wilens et al., 2000b). For clients with
substance abuse disorders, stimulant medication can reduce
cravings for substances (Riggs et al., 1996), although stimulants
should be used with caution when treating patients who have a
history of substance abuse. Contrary to popular opinion, the use
of' stimulant medication during childhood has been shown to
reduce the risk for substance abuse in adulthood (Barkley et al.,
2005; Biederman et al., 1999).

Medication in preschoolers

For preschoolers, there has been considerable debate
regarding the potential safety and efficacy of stimulant
medications for preschoolers. Frequently, children under the age
of five years experience a host of adverse effects associated with
stimulants (Rickel and Brown, 2007).

Since the prefrontal cortex is not fully developed in young
children, and stimulants generally exert their effects in this
region of the brain, it is unclear if they are helpful for this young
patient population given that organs that metabolize stimulants
are also immature, Also the physiological systems responsible for
metabolizing and secreting stimulants are under developed at that
age (Barkely, 1989). Furthermore, a primary target behavior in
prescribing the stimulants is to improve school performance by
increasing attention and concentration. Because preschool
children are not in a traditional classroom setting, use of



medication may not be necessary for the purpose of enhancing
functional outcomes in this age group, including attention and
concentration (Shepard et al., 2000).

Most commonly used stimulant medication includes:

Methylphenidate (Ritalin) comes in 5, 10, and 20 mg tablets,
and lasts between three and four hours. The effects of the
medication are usually observed in about half an hour. The
medication should be started at a low dose, and increased
slowly over a four to five week period. Methylphenidate also
Is available in a sustained release preparation in 20 mg tablets.
Some reports indicate that the sustained release medication
may be less effective; however, many patients have been
reported to perform well on the longer-acting medication,
particularly when evaluated with behavioral ratings
(Greydanus et al., 2007).

Dextroamphetamine (Dexedrine) comes in 5 mg tablets,
which roughly corresponds to 10 mg of methylphenidate. The
beneficial effects of dextroamphetamine generally, last
approximately four hours. The medication should he
introduced at a low dose, and the dosage should be increased
over a four week period, Dexedrine is available in a timed
release form known as the Dexedrine Spansule. This
preparation lasts approximately eight to ten hours, and may be
useful for clients where multiple doses throughout the day
may pose difficulties or where adherence to medication is
uncertain (Greydanus et al., 2007).

Adderall is a compound of dextroamphetamine and
amphetamine. It is available in tablets of 5, 10, 20, and 30 mg,



and its effects last between six to eight hours. The mixture,
which includes salt compounds, prolongs the effectiveness of
the drug. Some reports indicates that Adderall may be
appropriate for clients who are unresponsive to other drug
therapy for ADHD (Pliszka et al., 1997; Greydanus et al.,
2007).

Pemoline (Cylert) is available in 37.5 mg tablets, and may
also be an option for clients who are not responsive to
methylphenidate or dextroamphetamine. There may be an
association between pemoline and liver failure, as cases have
been reported in children and adults (Safer et al., 2001).
Atomoxetine (Strattera) has been used for the management of
ADHD. Atomoxetine affects the transmitters of
norepinephrine and is not classified as a stimulant, although it
does have stimulant effects. It is usually taken either once or
twice daily. It is the only medication that has received
approval from the FDA to treat adult ADHD (Spencer, 2004).
Modafinil (Provigil) which is a cognitive enhancement agent
primarily used to promote wakefulness. Modafinil differs
structurally from other drugs for ADHD, and selectively
targets the cerebral cortex (Biederman et al., 2005). It has
been prescribed as an off-label treatment for ADHD (Rugino
and Samsock, 2003). Modafinil is usually administered once
daily, with dosage levels of approximately 170-425 mg
(Greydanus et al., 2007).

Tricyclic antidepressants (TCAs), including imipramine
(Tofranil), nortryptaline (Pamelor), and desipramine
(Norpramine) (Greydanus et al., 2007).



= Other drugs are used as bupropion (Wellbutrin) or clonidine
(Catapres).

For patients with comorbid diagnoses, particularly
comorbidity of the internalizing disorders (e.g., anxiety disorders
or depression) or for those few individuals who do not respond to
stimulant medications, other psychotropic medications are often
prescribed. These may include medications that target
depression, anxiety, or mood lability.

Studies that have examined the effects of stimulant
medications have generally shown that there are no differences
between the various agents and that if an individuals fails to
respond to one of the stimulant agents, he or she will likely
respond to another stimulant (Brown and Sammons, 2003;
Benner and Heaton, 2008).

Medication decision and preparation

For subjects with ADHD, medication decisions should be
reached through collaboration between parents, teachers, and
medical personnel. Before anyone begins a medication regimen,
one should undergo a physical evaluation that assesses height,
weight, pulse, and blood pressure in order to determine whether
there are any pre-existing medical conditions (Greydanus et al.,
2007).

If a physician is considering prescribing Cylert, a baseline
of liver functioning should be done, since Cylert is associated
with impaired hepatic function. When patients begin taking



medications for ADHD, they should begin with a small dose of
the drug (typically 5 mg), and gradually increase the dose.
Though the doses for medication tablets usually last four hours,
this may vary among patients, and may range from 2.5-4 hours.
Based on each person's specific response to the medication,
patients and health professionals can determine the dose that is
best suited to the patient for the specific target symptoms being
addressed (Rickel and Brown, 2007).

Monitoring of medication

Individual response to stimulant medication are variable
and health professionals and patients should evaluate and
monitor patients' responses to these medication (Brown, 2000).
Stimulants should be carefully and gradually titrated so that an
optimal dose is reached, i.e., one which manages specific target
behaviors (e.g., teacher ratings of inattention) while still resulting
in the fewest adverse effects. The dose is at an appropriate level
when maximum benefits can be observed, and adverse side
effects are at a minimum (Wilens et al., 2000).

During the titration period, the medication should be used
for seven days, so that changes can be observed across a range of
environments. During this period, patients and family members
should attempt to observe the effects of medication throughout
each day, and compare these observations with the structure of
environmental demands. In addition, ingesting stimulants with
meals or snacks can help alleviate some common side effects,
such as gastrointestinal inflammation (Wilens et al., 2000; Rickel
and Brown, 2007).



Common side effect of stimulants

Adverse side effect from stimulant medication may include
decreased appetite, motor tics, sleep problems, headaches,
stomach pain, nausea, fatigue, and irritability. Many side effects
associated with stimulants may abate after a short period, or may
disappear if the dosage or timing of administration is adjusted
(McMaster University Evidence-Based Practice Center Group,
1999).

Importance of drug holiday

At least once a year, patients should attempt to take a drug
holiday to reevaluate the need for medication and to inhibit the
development of tolerance to stimulants. Drug holidays are
generally taken during the summer months, and the child or
adolescent is encouraged to return to school in September
without medication. This provides the opportunity for parents
and practitioners to obtain a baseline of behavior prior to read
ministering the medication at the beginning of the school year.
Drug holidays are contraindicated if patients are in the midst of
stressful circumstances, or if discontinuation of the medication
could precipitate dangers such as accidents or abuse (Weiss et al.,
1999).

It is also important that the child’s and adolescent’s
privacy and confidentiality be protected when they require the
administration of ADHD medications during school hours.
Frequently multiple dosing of medication during the school hours
is difficult and many children, and especially adolescents may
find this to be stigmatizing. Hence those preparations of



stimulants that are made for longer duration of action may be
most appropriate for these children and adolescents (Rickel and
Brown, 2007).

Specific medications for ADHD carry potential health

risks:

e Pemoline is associated with hepatic failure, it is no longer
recommended as a viable treatment for ADHD.

e Adderall was taken off of the market for several months in
2005 in Canada following isolated reports of strokes and
deaths in those taking the medication yet, it was returned to
the market because of the lack of any compelling evidence
that it was dangerous or that it was associated with any more
adverse side effects than any other stimulant medication
(Rickel and Brown, 2007).

e Atomoxetine (Strattera) has many potential adverse side
effects, including vomiting, gastrointestinal disturbances,
dizziness, headaches, mood swings, weight loss, sexual
dysfunction,  violent  behavior, irritability, fatigue,
constipation, painful menstruation, fever, chills, hot flashes,
sweating, and muscle pain (National Institute of Health,
2006). In addition, some studies have reported an association
between administration of atomoxetine and an increased risk
of suicide. Manufacturers of the drug now identify this risk on
the label, and this potential risk should be taken into
consideration by those prescribing medications for individuals
with ADHD (National Institute of Health, 2006).



e Tricyclic antidepressants (TCAs) adverse side effects includ
fatigue, weight gain, constipation, dry mouth, and sexual
dysfunction. There have been reports of sudden death in
children treated with desipramine (Biederman et al., 1995).

Research has demonstrated a connection between TCA
treatment and small yet significant increases in heart rate and
cardiac conduction in adults and children (Wilens, Biederman,
Geller et al., 1996), and there have been reports of sudden deaths
associated with the cardiac effects from TCAs (Riddle et al.,
1991).

Wilens et al. (2000b) recommend electrocardiographic
measurements at baseline, during TCA treatment, and following
cessation of TCAs to monitor the extent of impact on cardiac
activity.

Ma, Lee, and Stafford (2005) note that antidepressants
are often prescribed to children and adolescents even when if a
specific drug has not been approved by the FDA. The only SSRI
that has been approved for children under the age of 18 years is
fluoxetinc (Prozac). Furthermore, antidepressant medications
produce an increased risk for suicidality in both children and
adolescents (Healy and Aldred, 2005). This potential mandates
that utmost caution be used in prescribing and carefully
monitoring the effects of these agents when prescribed to
children and adolescents.

I1- Importance of psychotherapy
e Because many individuals with ADHD also have other
psychological symptoms that may include depression or



aggression, therapy can address aspects of functioning that
may not be responsive to stimulant medication.

e Therapy can also target issues common with ADHD such as
low self esteem and self efficacy and ability to maintain
friendships and partner relationship.

e |t can also address the marital and family conflict often
associated with adults who have ADHD and emphasize
psychoeducational approaches.

e Psychotherapy may also address specific difficulties at school
or work (Wilens, 2002).

Behavioral management

Behavior management techniques are often helpful,
(Brown, 2000), and have been demonstrated to be the therapy of
choice in the management of symptoms of ADHD as well as
associated functional impairments (Swanson et al., 2000).

Methods of behavior therapy include:

Management skills for parents and teacher, contingency
management (such as “time outs” and positive reinforcement),
and training that targets social skills and problem-solving.
Consistency and follow-up are important components of
successful treatment with behavior therapy (Rieff and Tippins,
2004).

Tightly controlled behavioral management are equivalent
to low to moderate doses of stimulant medication (Pelham and



Wasenbusch, 1999) and they mediate long term outcomes
(Rickel and Brown, 2007; Brown, Antanuccis et al., 2008).

This includes compliance with parental requests, rule
following, defiant and aggressive behavior. It has great effect on
functional outcome rather than ADHD symptoms and greatest in
the presences of comorbid conditions (Hartman et al., 2003;
Lundahl et al., 2006).

School based intervention

A number of techniques are available for classroom use
including the Daily Report Cards (DRC), as well as token and
point systems. Classroom behavioral interventions studies have
typically targeted symptoms associated with ADHD as well as
functional impairments such as disobeying classroom rules,
disruptive behavior, failing to comply with teacher requests, and
not getting along with other classmates.

Similarly, a number of studies have focused on academic
interventions in classrooms that have included target behaviors
such as seatwork productivity and accuracy of academic
outcomes (DuPaul and Eckert, 1997; Brown et al., 2007), These
studies have focused on specific daily classroom functioning that
is conducive to academic success rather than academic
achievement that has been assessed over the course of time.
Academic strategies may result in behavior change that is
consistent with contingency management where target symptoms
are more specific to behavioral functioning (DuPaul and Eckert,
1997; Sergeant et al., 2003).



Teacher training

Managing students with ADHD is often challenging for
teachers and schools. ADHD symptoms can affect attention,
comprehension, assignment completion, and group dynamics
within the classroom setting. The frustration students experience
as a result of ADHD may be associated with additional behavior
problems such as aggression, emotional lability, or tantrums.
Teachers may benefit from introducing the most difficult
material at the beginning of the day, by clarifying the steps
needed to complete tasks, by minimizing multitasking
requirements, by varying methods of instruction, and by
alleviating potentially distracting elements from the students'
environments (Sergeant et al., 2003; Rickel and Brown, 2007).

Teachers can also maximize the effectiveness of
interactions with students with ADHD by giving clear and
concise instructions, maintaining eye contact with the student,
remaining calm, and by establishing and following clear and
consistent classroom rules. Teachers should endeavor to respond
with sensitivity and cultivate self-esteem in individuals with
ADHD. Rewards are likely to be more effective than
punishments, and teachers can assist in identifying methods of
encouraging each student in negotiating many of the challenges
associated with ADHD (Rickel and Brwon, 2007).

Peer- interventions
Peer interventions have generally focused on teaching
social skills, social problem-solving, enhancing behavioral



competencies, and decreasing aggression as well as other
undesirable social behaviors (Pelham, Fabiano et al., 2005).

Combined intervention of pharmacotherapy and
psychotherapy has been proved to have the maximum efficacy
(Pelham, Burrows-Maclean et al., 2005).

I11- Alternative treatment

Reiff and Tippins (2004) believe a variety of ADHD
symptoms and disorders may be managed through diet. People
are concerned about the sugar content, artificial ingredients and
food additives. Some claim that megavitamins could help ADHD
individuals (Weiss et al., 1999). Others suggest that sugar either
causes or exacerbate ADHD. Yet research doesn’t support this
hypothesis (Wolraich et al., 1994).

Proponents of popular approaches to treating ADHD have
promoted other dietary supplements, including antioxidants,
nootropics (“smart drugs™), and herbs. Other over-the-counter
ADHD remedies include deanol (DMAE), lecithin, and
phosphatylserine (Rieff and Tippins, 2004). Other substances are
melatonin (an antioxidant used to ameliorate difficulties with
sleep cycles), pycnogenol (an antioxidant gathered from pine
bark), and gingko biloba. There are also herbs marketed for
ADHD such as chamomile, valerian, lemon balm, hops, passion
flower, and kava.

Many other treatments that have been suggested for
ADHD, which include massage, meditation, vestibular
stimulation, iron supplementation, magnesium supplementation,
Chinese herbals, EEG biofeedback, mirror feedback, and
channel-specific perceptual training. Though some of these are



supported by prospective pilot data, others are not well-
researched (Arnold, 2001).

It is extremely important that patients, or the parents notify
their physicians when attempting to use alternative remedies in
addition to allopathic ones. It is possible that some alternative
substances may harm individuals when those substances are
combined with other treatments. Gingko biloba is dangerous
when combined with aspirin, antidepressants, or anticoagulants,
and other herbs may be harmful when combined with sedative
medications through compound effects (Rieff and Tippins 2004).
There is clearly no available evidence for the efficacy of
alternative therapies in the management of ADHD, and given the
potential deleterious effects of these agents either alone in
combination with other medications, these agents should be used
with extreme caution (Sergeant et al., 2003).

IV- Treatment of comorbid conditions
A- ADHD and comorbid mood disorders:

There are few controlled clinical trials that have examined
pharmacologic interventions for adolescents who have comorbid
mood disorders and ADHD (Spencer et al., 2000). Individuals
with comorbid mood disorders may be less likely to respond to
stimulant treatment for ADHD (DuPaul et al., 1994).

Spencer et al. (2000) have recommended a treatment
program that includes stimulants and antidepressant medications.
They identify the classes of antidepressants that may target both
conditions effectively. These include TCAs, MAOIs, and
atypical antidepressants, including buproprion. There is some



evidence that individuals with both mania and ADHD may not
respond well to lithium (McElroy et al., 1992; Pliszka, 2005).

Two clinical trials (Findling, 1996; Gammon and
Brown, 1993) reported beneficial results from combined
stimulant and SSRI pharmacologic interventions in individuals
with comorbid depression and ADHD. In an investigation that
evaluated the effects of desipramine on children and adolescents
with ADHD, Biederman, et al. (1993) determined that there
were no differences in response for those who had comorbid
depression, anxiety, or conduct disorders and those who had
ADHD alone. Spencer et al. (1995) noted positive responses to
methylphenidate in adults with ADHD, and observed that these
effects were independent of lifetime depression or family
psychiatric histories. Individuals with ADHD and depressive
symptoms are likely to benefit from psychotherapy that addresses
all of their depressive symptoms, including those that interact or
result from ADHD.

B- ADHD and substance use disorders

When individuals with ADHD also have substance use
disorders, health care professionals need to initially prioritize
treatment of the substance use disorder (Wilens et al., 2000a). If
the substance use disorder is very serious, patients may need
hospitalization in an inpatient facility. Eventually, treatment
should address both disorders and the ways that they may
interact. Each disorder may exacerbate the other (Wilens et al.,
2000a). ADHD clearly seems to increase the risk for the
development of substance use disorders. When children and
adolescents with ADHD are treated with psychostimulant



medication, they are less likely than untreated ones to have
alcohol or drug disorders later in life (Wilens, Faraone,
Biederman, and Gunawardene, 2003). Antidepressants such as
buproprion or tricyclics are often recommended for adolescents
or adults with comorbid ADHD and substance use disorders
(Solholkhah et al., 2005; Riggs, 1998), given the addictive
potential of the stimulants. Both antidepressant and stimulant
medication appear to lessen substance use or cravings (Riggs et
al., 1996). Among adults with ADHD and cocaine addiction.
Levin et al. (1999) found that methylphenidate diminished
significantly cravings for cocaine.

Current research does not suggest any association between
stimulant medication use and an increased propensity for
substance use disorders. However, caution is needed when
prescribing the stimulant medication for adolescents and adults
and for children when there is a substance-abusing parent or
sibling at home (Hall et al., 2005).

Wilens et al. (2000a) note that there is less likelihood that
methylphenidate will be abused than will the amphetamine or
methamphetamine.

C- ADHD and comorbid tic disorders

Comings (2000) recommend clonidine for the
management of comorbid ADHD and tics, and reports that
prescribing both stimulant medication and clonidine can be
beneficial for this population. In addition, the tricyclic
antidepressants such as imipramine and desipramine may be
helpful for individuals with ADHD who have comorbid



Tourette's disorder. These antidepressants do not pose risks of
precipitating or exacerbating Tourette's disorder, unlike
stimulants that can trigger or worsen tics in individuals with
ADHD and Tourette's syndrome (Robertson and Eapen, 1992).
However, it should be noted that other studies have suggested
that higher doses of methylphenidate may reduce tics (Gadow,
Nolan, and Sverd, 1992), although much more research is
needed prior to routine administration of methylphenidate for
individuals with Tourette's (Pliszka, 2005).

D- ADHD and comorbid obsessive compulsive disorders
(OCD)

Brown (2000) notes that most investigations of
pharmacologic treatments for adolescents with obsessive-
compulsive disorder have demonstrated the effectiveness of the
selective serotonin reuptake inhibitors (SSR1s), although the
SSRIs have not been shown to produce benefits for cognitive
impairments associated with ADHD. Conversely, the stimulant
medications that have demonstrated the most improvements for
the cognitive impairments associated with ADHD are not
particularly helpful in treating OCD. Though combining SSRIs
and stimulant treatment for the purpose of targeting both ADHD
and OCD symptoms appear to be appropriate, there are no
controlled studies that have evaluated this combination of
medications' for individuals affected by both OCD and ADHD
(Brown, 2000).

E- ADHD and comorbid anxiety disorders



Stimulant medication may not be beneficial for children
and adolescents with ADHD and comorbid anxiety disorders
(Tannock and Brown, 2000). Research regarding specific
domains related to ADHD underscores the attenuation of
pharmacologic benefits for children with concurrent anxiety. One
study indicates that methylphenidate increased working memory
performance for individuals with ADHD without anxiety
disorders, but that it did not ameliorate working memory for
those with both ADHD and an anxiety disorder.

Individuals with both ADHD and anxiety disorders may
experience more adverse side effects from stimulant medications
(Ickowicz et al., 1992). However, the literature has been
equivocal with regard to the use of stimulants for those with
ADHD and comorbid anxiety disorders (Pliszka, 2005).

Tannock and Brown (2000) state that because of its
physical properties, clonidine may be helpful for individuals with
comorbid anxiety disorders and ADHD. A combination of
pharmacotherapy and psychotherapy seems to be the most
appropriate treatment of choice (Tannock and Brown, 2000).

F- ADHD and comorbid learning disorders

Individuals with comorbid ADHD and learning disorders
are best treated with a comprehensive approach and several
therapies, including potentially psychotropic medication and
psychoeducational treatments.

Medication is commonly used in ADHD and comorbid
learning disorders. Stimulant medication has been shown to
increase academic productivity (Elia et al.,, 1993; Pelham,
1993). However, the mechanisms through which stimulant
medications may target the cognitive processes thought to



underlie learning disorders are unclear. Stimulants may increase
computational productivity, information retrieval, or word
recognition. It seems that stimulant medications provide a
generalized enhancement of cognitive processing (Tannock and
Brown, 2000), although their specific effects on academic
achievement have yet to be demonstrated.

Also, school modifications should be supplemented with
interventions outside of school as audio or videotaped books or
lessons, computer instruction, parent tutoring, supervision for
studying, assignment completion, and organization, and
counseling.

Murphy (2005) further recommends personal digital
assistants that can include daily planners, to-do lists, and alerts
for reminders of different tasks and activities.

Students who have comorbid learning disorders and
ADHD often face difficulties with self-esteem and serious stress
that result from their challenges in meeting academic demands.
They may experience conflicts with parents, teachers, or peers
who do not understand these conditions. Psychotherapy is useful
in order to address the interpersonal and intrapersonal issues and
help students and parents develop reasonable expectations and
coping methods (Tannock and Brown, 2000).

G- ADHD and comorbid ODD and conduct disorder
Adolescents who have both conditions may respond well
to stimulant medication or antidepressants. Psychosocial
treatments may target aspects of impulsivity that relate to both
disorders and can provide helpful behavioral goals and
alternatives. Many of them with these conditions have both



externalizing and internalizing problems; therefore, therapists
should attempt to ensure that treatment addresses a range of
possible symptoms (Newcorn and Halperin, 2000).

Stimulant treatment with methylphenidate appears to be
efficacious for adolescents with ADHD and comorbid aggression
(Klorman et al., 1998; Pliszka, 2005), as in those who have
ADHD alone. In addition, stimulant medication may reduce
aggressive behaviors (Kaplan et al., 1990). Some research
suggest that individuals with ADHD and ODD may benefit from
a combination of fluoxetine (Prozac) and methylphenidate
(Gammon and Brown, 1993). Other research (Constantino et
al., 1997), has suggested that the SSRIs may exacerbate difficult
behaviors with aggression. Although researchers have examined
the effects of lithium on children's and adolescents aggression,
there are no data to support the efficacy of this pharmacotherapy
for comorbid ADHD and aggression (Newcorn and Halperin,
2000).

There is little research that has specifically addressed the
efficacy of therapeutic treatments for children and adolescents
with both conditions. Treatment involves parent training, daily
observation, self-monitoring and cognitive behavioral techniques.
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