Vol 18 No 3 July 2011

MIDDLE EAST CURRENT PSYCHIATRY

Editorial board

Editor in Chief
Farouk Lotaief

Chairman of the Board
Ahmed Okasha

Honorary Editor
Mahmoud S. Abdelgawad
Moustafa Kamel
Mounir Fawzi

Assistant to Editor in Chief
Tarek Asaad
Tarek Okasha
Yasser A. Elsayed

Associate Editor
Mohamed Ghanem

International Advisory Board:
Tarek Abdel-Gawad (Egypt)
Ahmed Abdel-Latief (Egypt)
Abdullah Abdelrahman (Sudan)
Mohamed Abouzied (Egypt)
Tsuyoshi Akiyama (Japan)
Abdel Moniem Ashour (Egypt)
Zienab Bishry (Egypt)

Haroon R. Chaudhry (Pakistan)
Safia Effat (Egypt)

Abdou EI-Dod (Egypt)
Mohamed EI-Fiky (Egypt)
Tarek El-Habib (Saudi Arabia)
Suzan El-Kholi (Egypt)

Tarek El-Maadawy (Bahrain)
Naglaa El-Mahalawy (Egypt)
Gihan El-Nahas (Egypt)

Ali EI-Roey (Libya)

Heba Essawy (Egypt)
Wolfgang Gabel (Germany)
Hamid Ghodse (UK)

Oye Gureje (Nigeria)

Amany Haroon (Egypt)
Helen Herrman (Australia)
Afzal Javed (UK)

Eli Karam (Lebanon)
Siegfried Kasper (Austria)
Levent Kuey (Turkey)

Juan Lopez-Ibor (Spain)
Felice Lee Mac (China)
Mario Maj (ltaly)

Mona Mansour (Egypt)

Jari Mari (Brazil)

Driss Moussaoui (Morocco)
Nahla Nagy (Egypt)

Abdel Naser Omar (Egypt)
Ossama Osman (UAE)
Hisham Ramy (Egypt)
Richard Rawson (USA)
Pedro Ruiz (USA)

Ahmed Saad (Egypt)
Victor Samy (Egypt)
Waleed Sarhan (Jordan)
Norman Sartorius (Switzerland)
Maha Sayed (Egypt)
Christopher Sazbo (China)
Adel El Sheshaie (Egypt)
Constantine Soldatos (Greece)
Alaa Soliman (Egypt)
Costas Stefanis (Greece)
Peter Tyrer (UK)

Editorial Manager:
Aida Sief El Dawla
Ghada EI Kholy
Hisham Sadek

Scientific Editorial Manger:
Dina lbrahim
Hussien Elkholy
Menan Rabie

General Secretary:
Neveen Farouk

For subscriptions to the printed journal, please contact: Neveen Farouk, General Secretary, MECPsych official journal of Okasha
Institute of Psychiatry, Faculty of Medicine, Ain Shams University. Tel. & Fax. 02 26824738; Mobile: 0106609575.

Advertisements, statements or opinions expressed in Middle East Current Psychiatry reflect the views of the advertiser or author(s)
and are not the opinion of Lippincott Williams & Wilkins or the Editorial Board unless so stated. Readers are advised that new
methods and techniques described involving drug usage should be followed only in conjunction with drug manufacturer's own

published literature.

(), Wolters Kluwer Lippincott

Health

Williams & Wilkins



Vol 18 No 3 July 2011

MIDDLE EAST CURRENT PSYCHIATRY

Table of contents

Review article

127 Gods never fall sick or die: dictatorship and mental health in Egypt
Yasser Abdel Razek Elsayed

Original articles

132 Psychiatric morbidity in patients with rheumatoid juvenile arthritis: a SPECT study
Mona M. Reda, Elham Hosny and Hala AbuSenna

138 Attention deficit hyperactivity disorder among a sample of students from Tanta University
Mohamed Abd El-Hay and Hosam El Sawy

144  Effect of treadmill training on activities of daily living and depression in patients with Parkinson’s disease
Mohamed Khallaf and Heba Fathy

149 An oral pathogen and psychopathology severity in a sample of Arab patients with schizophrenia
Mohab M. Fawzi, Hany M. EI-Amin, Maggie M. Fawzi and Mahmoud H. El-Affendi

157 Depressive symptoms and hopelessness among patients with cancer: role of religiosity
Menan A. Rabie, Marwa A. Meguid, Nivert Zaki and Mohamed Moussa

165 Relationship between blood-level folic acid deficiency and depression in patients with refractory epilepsy
Magda Fahmy, Wafaa L. Haggag, Mohamed Negm, Khaled Abdel-Moez, Ghada El-khouly and Amani Osman

170 N-acetyl aspartate concentration is correlated with severity of generalized anxiety disorder
Mohamed Adel El-Hadidy and Wael Hamza Kamr

177  Cognitive dysfunction in children presented with behavioral disorders
Yomna Sabry, Hala A. El-Boraie, Mohamed Ezzat El-Hadidy, Said EI-Nagar and Mohamed Khater

Full Text

OoVID



Vol 18 No 3 July 2011

MIDDLE EAST CURRENT PSYCHIATRY

Instructions for authors

The editorial staff will be most grateful for your assistance in relation to the matters listed below. Please read these instructions
carefully before preparing a submission

Manuscripts must be submitted by one of the authors of the manuscript, and should not be submitted by anyone on their behalf. The
submitting author takes responsibility for the article during submission and peer review.

To facilitate rapid publication MECPsych accepts submissions online and through the e mail to the Chief Editor.

A cover letter should be attached to the submission. Please use this to explain why your manuscript should be published in the
journal and to elaborate on any issues relating to our editorial policies detailed in the instructions for authors.

MECPsych uses online peer review to speed up the publication process. The time taken to reach a final decision depends on
whether reviewers request revisions, and how quickly authors are able to respond.

The ultimate responsibility for any decision lies with the Editor-in-Chief, to whom any appeals against rejection should be addressed.
Any manuscripts or substantial parts of it, submitted to the journal must not be under consideration by any other journal.
Authors are required to ensure that no material submitted as part of a manuscript infringes existing copyrights, or the rights of a
third party.

Submission of a manuscript to MECPsych implies that all authors have read and agreed to its content, and that any experimental
research that is reported in the manuscript has been performed with the approval of an appropriate ethics committee. Research
carried out on humans must be in compliance with the Madrid and Helsinki Declaration. A statement to this effect must appear in the
Methods section of the manuscript, including the name of the body which gave approval. Informed consent must also be
documented. Manuscripts may be rejected if the editorial office considers that the research has not been carried out within an
ethical framework.

We ask authors of MECPsych papers to complete a declaration of competing interests, which should be provided as a separate
section of the manuscript.

Manuscript

Title Page:

Page 1 should include: (a) the title of the article (be short, specific, clear, and limit to two lines with no abbreviations) (b) the authors’
names (c) affiliations (the name of the department, if any, institution, city and state or country where the work was done) indicating
which authors are associated with which affiliations, (d) the corresponding author's name and full postal address including
telephone, fax number and Email.

Abstract

Page 2 should include the title of the article followed by structured abstract in one paragraph; The abstract should state the
introduction, methods, results and principal conclusions, with an emphasis on the new aspects of the study. All non-standard
abbreviations should be spelled out in the abstract.

Text

Papers should be organized in the following format: Introduction, aim of the work, Materials and Methods, statistics, Results and
Discussion. Other descriptive headings and sub-headings may be used if appropriate. Contents of the study should be presented
as clearly and as concisely as possible.

Conflict of interests
Authors should put their conflict of interests just after the text and before the references.

Acknowledgment
Acknowledgment should follow conflict of interests and precede the section for references.

References
References should include only articles that are published or in press. Submitted articles should be cited as unpublished data, or
personal communication. Citations in the text should be numerical. The reference list must be submitted in the Vancouver system.



Tables
These should be typed on separate sheets and their approximate position in the texts should be indicated.

Statistics
Statistical methods should be specified explicitly and referenced if they are non-standard. Estimates presented should be
ac-companied by indices of precision (e.g. means accompanied by confidence intervals).

Arabic summary:
An short Arabic summary is required at the end of the manuscript in a separate section.

MIDDLE EAST CURRENT PSYCHIATRY
Official Journal of Okasha Institute of Psychiatry, Faculty of Medicine, Ain Shams University

WHO Collaborative Center For Training And Research



Vol 18 No 3 July 2011

MIDDLE EAST CURRENT PSYCHIATRY

Aims and Scope

MECPsych is one of the Middle East's leading psychiatric journals. It covers all branches of the subject, with particular emphasis on
the clinical aspects of each topic. MECPsych is committed to keeping the field of psychiatry in the Middle East updated and relevant
by publishing the latest advances in the diagnosis and treatment of mental illness. MECPsych publishes high-quality, scientific
articles in English, representing clinical and experimental work in psychiatry. The journal acts as an international forum for the

dissemination of information advancing the science and practice of psychiatry MECPsych encourages articles in compliance with the
Madrid and Helsinki Declarations.

Original articles are welcomed, especially those that bring new knowledge or extend the present understanding of mental disorders.

Equal priority is given to review articles. All manuscripts published have been assessed at least by two experienced international
referees.






Review article 127

Gods never fall sick or die: dictatorship and mental health

in Egypt

Yasser Abdel Razek Elsayed

Okasha Institute of Psychiatry, Faculty of Medicine,
Ain Shams University, Cairo, Egypt

Correspondence to Yasser Abdel Razek Elsayed,
Okasha Institute of Psychiatry, Faculty of Medicine,
Ain Shams University, Cairo, Egypt

Tel: +20 122443704; fax: +20 226836379;
e-mail: yarazek68@gmail.com

Received 2 March 2011
Accepted 5 April 2011

Middle East Current Psychiatry
2011, 18:127-131

Introduction

The World Health Organization defines mental health as ‘a state of well being in which
an individual realizes his or her own abilities, can cope with the normal stresses of life,
can work productively and fruitfully, and is able to make a contribution to his or her
community!

Aim

This study reviews the impact of dictatorship on mental health of people as well as the
psychology and psychopathology of dictators.

Method

Internet and PubMed searches were conducted on dictatorship with respect to the
relevance of the studies selected for mental health and dictatorship.

Results

A psychiatrist is not a politician; however, he/she should be aware of the political
system of the country. This political system can change many issues in the norms of the
people and in the healthcare system used by them. An environment that protects and
respects basic human, political, socioeconomic, and cultural rights is also fundamental
to mental health promotion. It is usually easier to say that dictators are crazy but it is
more difficult to know the truth about their health. Dictators are usually sane enough to
rally thousands and may be millions of people behind them.

Conclusion

Countries torn by dictatorship face higher levels of distress, and yet they are most in
need of productive, healthy citizens. Treating or reducing the psychological impacts of
dictatorship and promoting resilience in otherwise physically healthy individuals are
critical to help to rebuild thoee countries.

Keywords:

dictatorship, health, mental health, psychopathology
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Introduction

At the time of the creation of the World Health
Organization, in 1948, health was defined as ‘a state of
complete physical, mental, and social well being and not
merely the absence of disease or infirmity [1]’. Moreover,
mental health is also more than the absence of mental
disorders. The World Health Organization defines mental
health as ‘a state of well being in which the individual
realizes his or her own abilities, can cope with the normal
stresses of life, can work productively and fruitfully, and is
able to make a contribution to his or her community [2].’
Is there a relationship between mental health and the
political system that governs the country? To what extent
is this relationship a strong one? Is it important for a
psychiatrist to be aware by the political system of the
country? These questions are difficult and studies
discussing these issues are scarce.

Mental health is determined by multiple and overlapping
cultural, social, psychological, and biological factors. Defi-
nitely, the political system of the country is one of these
multiple factors [3]. A psychiatrist is not a politician;

2090-5408 © 2011 Okasha Institute of Psychiatry, Faculty of Medicine, Ain Shams University

however, he/she should be aware by the political system of
the country. This political system can change many issues
in the norms of the people and in the healthcare system
used by them [4].

The aim of this review was to highlight these issues,
mainly in Egypt. The review is a trial to discuss the
different psychological and psychopathological aspects of
dictatorship and their impact on mental health of people
and on mental health services.

Methods

The investigator sought the Internet to review the
literature discussing the issue of dictatorship and its
relation to mental health and tried to sum up and
conclude under the following headings: (i) introduction
about Egypt; (ii) definition of dictatorship; (iii) impact of
dictatorship on mental health of people; (iv) psychology
and psychopathology of dictators; (v) impact of dictators
on healthcare system; and lastly (vi) prepresidency
psychological assessment.

DOI: 10.1097/01.XME.0000398725.32905.ae
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Egypt

Egypt, officially known as the Arab Republic of Egypt, is a
country situated mainly in North Africa. Egypt is a major
power in the Middle East and in the Muslim world.
Covering an area of approximately 1 million square
kilometers, Egypt is bordered by the Mediterranean Sea
to the north, by Palestine to the northeast, by the Red
Sea to the east, by Sudan to the south, and by Libya to
the west. Egypt is one of the most populous countries
in Africa and the Middle East. The great majority of its
estimated 85 million people live near the banks of the
Nile River, in an area of approximately 40000 square
kilometer [5].

The economy of Egypt is one of the most developed and
diversified in the Middle East, with sectors such as
tourism, agriculture, industry, and service at almost equal
production levels [6]. In early 2011, Egypt underwent a
revolution, which resulted in the removal of the dictator
of 30 years, Mohamed Hosni Mubarak. The revolution of
Egypt was a peaceful clean and white one. It was a novel
revolution in which the youth used Facebook and other
international websites to gather each other and to unify
their goals and requests. Millions of people stayed in
major squares in many large cities of Egypt for 18 days
until victory was achieved and Mubarak was dislodged.
The revolution was described positively by many leaders
from all over the world [7-9].

Dictatorship

Dictatorship is considered a description of certain types
of governments or leaders who are characterized by
having absolute sole power over their people, and usually
this power is used in a cruel way [10]. Dictatorships may
consist of a single individual, a royal family, an army, a
political party, or a religious organization [11]. Moreover,
the will of any dictatorship is regarded as above the will of
the individuals it governs [12]. The relationship of the
dictatorial state to its citizens and to other states is one of
force.

Impact of dictatorship on people’s mental health

To what extent people under dictatorship governments
can achieve the different domains of the concept of
mental health. Usually these people fail to achieve the
concept and loss all domains. An environment that
protects and respects basic human, political, socioeco-
nomic, and cultural rights is also fundamental to mental
health promotion. Without the security and freedom
provided by these rights, it is very difficult to maintain a
high level of mental health [13].

Increasing and persisting socioeconomic problems that are
usually associated with dictatorship are recognized risks to
mental health. In addition, the greater vulnerability of
disadvantaged people in a dictatorship community to
mental health disorders may be explained by factors such
as the experience of insecurity and hopelessness and the
risks of torture and violence against them.

People under dictatorship control are frustrated to the
degree that they believe that their leaders can do

everything, everywhere, and at anytime the same as Gods.
People usually hope to get rid of their dictator leaders but
these dictators remain for many years and people lose their
hope even for natural death of these dictators as Gods
never fall sick or die.

Just two or three decades ago, the personality of most of
Egyptians was unique and well known all over the world.
Anyone who visited Egypt observed this. Their simplicity,
warm heartedness, honesty, desire to help, and bravery
were characteristic features [14].

Dictators usually give priority to their safety and security
and allot a great budget for this issue. President Mubarak
retained his power by suppressing freedom of opposition.
He created his own guards. Thousands of people worked
to protect him. His secret police inspired fear and silence
in those who might protest. In Egypt, these issues were a
leading cause to deteriorated safety and security services
for people. Police was not concerned with crime rates,
traffic control, corruption, and other important issues. As
a result of corruption all over the country, a gradual
decline in standards of all professional ethics has
occurred. There has been an increased rate of unemploy-
ment, delayed age of marriage, and increased poverty.
Many Egyptians deteriorated below the poverty line and
the Middle social class dissolved and was abolished. Many
people tried legal and illegal immigration to other
countries for work and many of them died by drowning
in the Red sea and in the Mediterranean Sea. People
became frustrated due to lack of any achievement in their
life. This is why Egyptians started to bypass the red sign
in streets, tried to get their rights by physical fights, and
through hiring thugs. Moreover, thugs were hired by the
police and government to control students in universities,
to attack protesters, and to prevent people from going to
vote in the election of parliament. Military courts
replaced regular courts in any opposition. Regular courts
were not supported, which is why in many cases the court
took many years to reach a final decision in different
crimes. The rate of achieving final court decisions had
been reduced to frightening rates. Corruption became
widely prevalent as many people said ‘why me? Why not
use some of my rights?” Many of the Egyptians became
irresponsible, aggressive, manipulative, and opportunistic.
Bribery and embezzlement became widely spread in
Egyptian governmental companies. Moreover, Egyptians
were scared to talk, hesitant to speak up, and to stand up
for themselves, were desperate and exhibited traits such
as pessimism and lack of initiation, of self-confidence,
and of self-management. President Mubarak’s dictatorial
system made Egyptians always busy and dizzy, wandering
for their basic physiological needs and preoccupied by
subsidiary conflicts. Simply, during the dictatorship of
President Mubarak, many Egyptians forgot how good a
people they were.

President Mubarak as a dictator succeeded through a lot of
opportunistic helpers in different associations to change
the attitudes of Egyptians. They played with the Egyptian’s
emotions, thoughts, and behaviors in different issues during
the 30 years under his dictatorship control. At many times,



Egyptians were forcibly convinced that Islamic groups are
more dangerous than outside enemies. They tried to
change the attitude of people toward Palestinian’s crisis,
Iran, and corruptors from ministers and business owners.
Thieves were considered as national heroes, failed people
were considered achievers, production rates and growth of
economy were exaggerated and inflated. Basically, the
minds of Egyptians were the ground of a big stadium for
many virtual games.

Egyptians lost all dimensions of the definition of mental
health as they were not in a state of well being, lost their
abilities to cope with stresses of life, some of them were
unproductive, and others were unemployed, unable to
make any contribution to the community. Egyptians not
only lost the definition of mental health but also their
physical health, which deteriorated as the rate of cancers
increased to a great extent due to environmental
pollution. The rate of hepatitis C virus infection is higher
than in other countries due to negligence and corruption,
whereas the rate of anemia and malnutrition increased
due to poverty and the rate of death and head injuries
increased considerably due to road accidents [15].

It is also worthy to say that the dictatorship of Mubarak
was not the only reason of deteriorated mental health in
Egypt. There are many other reasons that played an
important role in the same direction, for example
globalization forces, world economic crisis, increasing
world competition, international food crisis, etc.

After dislodgment of the dictator and destruction of the
fear’s borders, and due to many negative traits that had
developed, objections and oppositions all over the country
are expected to occur and this is happening in Egypt
currently. These oppositions if continued will impair the
production in Egypt and will endanger economic growth,
which is why current oppositions should be considered a
top priority for the new government.

Psychology and psychopathology of dictators

Egypt has known dictators since thousands of years.
During the era of prophet Moses, Egypt had been
governed by a king from Pharaohs, most commonly known
as King Ramesses II [16]. King Ramesses II claimed that
he was the God and was dealt with Egyptians as if this is
the truth. He governed Egypt for 66 years [17]. He killed
a lot of people and he took their money and lands; he
wanted them to see through his vision and to obey his
holy orders. His power and authority were created by his
people and his helpers such as Haman and Magicians. In
the end, he refused Prophet Moses’s message from God
and died by drowning in the sea behind Moses and his
people [18]. In contrast, the last dictator of Egypt was
President Mubarak. He did not claim that he was a god,
but he dealt with people in the same way. Thousands of
people were protecting his routes daily. Millions of people
were delayed daily due to obstructed ways for his safety
and security measures. He governed Egypt for 30 years.
He killed thousands of people due to his negligence and
lack of concern and due to corrupted people surrounding
him and his family. The country lost billions of dollars and
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resources under his presidency [19]. Again, he wanted
people to see through his vision and to obey his holy
orders. His power and authority were created by his
people and his helpers mainly from security forces, tailors
of law, corrupted business owners, and some corrupted
media professionals [20].

President Mubarak refused to hear anything about his
reduced general health due to aging, up to the extent that
a new crime was invented in the Egyptian law for rumors
about the president [21]. He refused to be a human
being liable to sickness and death, again similar to King
Ramesses II thousands of years ago.

Different dictators through the years have taken different
routes to get to the top. Some were elected like President
Mubarak. Some inherited the job like Kim Jong-un in
North Korea. Some took over in military coups like
Muammar Gaddafi. The reality is that the personality of
a dictator is the same whether he or she is running a
company or running a country. The dictator personality
has three core priorities: ‘me, me, and me’. Moreover, if
he/she has added anyone else to these priorities, they
usually added wife/husband, sons, and daughters. Egyp-
tians have tried to deal with this situation as a joke, which
said that ‘can you imagine Egypt as a Limousine and the
driver is 80 years old. He puts his son on his legs and
allows him to play all the time with the driving wheel.
Will you accept going anywhere with this limousine?” Not
only the driver and his son as mentioned in the joke but
also in most cases some of the surrounding people
succeeded in attaining the chance and tried to obtain
benefits from the situation. In case of King Ramsses II,
Haman was the assistant of the King and succeeded in
obtaining many benefits. However, in the case of
President Mubarak, a lot of people played this role and
corruption became increasingly prevalent. The world
watched these scenarios many times.

This narcissistic personality shows itself with two abusive
behaviors of every dictator. First, the dictator will do
anything, anywhere, at anytime, and at any cost to retain
power. Second, he /she will take advantage of people and
his or her position to take whatever he/she can.

As a result of this focus on the ‘me and my family’ in the
administration of a country, it has been observed that the
outcomes of a dictator in politics are the same. For
example as a result, the country’s political system has
descended to frightening levels of coercion, oppression,
and cruelty, and eventually a revolt ensued.

Are people dictators because they are mad? Or does being
a dictator make a person mad? Dictators are not born as
dictators, but they are made by the surrounding persons
and get powerful and stronger by the feared people. Most
dictators are evils, but some are mentally ill. However, one
like Muammar Gaddafi is both. It is very obvious that
Gaddafi is in an unstable frame of mind and his perception
of reality is distorted [22]. Having watched some of his
speeches on television, his comments and speech seem
very erratic. What he was saying did not make any sense
and it was very incoherent. Muammar Gaddafi had lost
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touch with reality. When we read or listen to what he has
been saying, it is not really possible to follow his meaning,
because none of it has any coherent message. From his
speech and behavior, Gaddafi would be diagnosed as
suffering from some kind of psychosis.

Dictators have antisocial personality traits as they lie,
steal from their people, manipulate, use force against
their people, and have callous emotions. Moreover, most
of them have narcissistic personality traits as they believe
that the world is revolving around their heads. They
believe their orders are laws and their desires are orders.
Some of them have borderline personality traits as they
are impulsive in their decisions. Many of them have
paranoid personality traits and so hire thousands of
people to protect them. They give green light to security
forces to arrest thousands of their imaginary enemies.
Dictators usually use defensive mechanisms excessively,
especially denial, rationalization, and projection.

It is usually easier to say that dictators are crazy but it is
more difficult to obtain the truth about their mental
health. Some dictators are abused during their childhood;
for example, Hitler, who was basically living in streets
after his mother died, was a loner and was subjected to
abuse [23]. Saying that a dictator is mentally ill is not
only insulting to people with legitimate mental illness
but is an insult to every single person who was tortured or
who died during the era of this dictator. The rule here is
‘Dictators are usually sane enough to rally thousands and
may be millions of people behind them’.

An important issue is that not all dictators are evil. Some
of them try to do the right thing for the people they are
making choices for and the famous example here is
Francisco de Franco of Spain.

Dictatorship and healthcare system

Apart from torture, in Egypt, more sophisticated ways of
abusing human rights was prevalent, especially in the way
healthcare was delivered during the last three decades.
The falsification of morbidity and mortality figures; not
paying attention to diseases such as cancers; not talking
about the hazards of environmental pollution; and the
deteriorated quality of generic drugs are all products of
the dictatorial system that governed the country.

As a result of corruption, a lot of business owners succeeded
in registering generic antipsychotic and antidepressant
drugs with limited quality of their products. These drugs
replaced the original expensive drugs because of their
cheaper price but at the cost of their efficacy and safety.

Under the dictatorship control and due to deteriorated
professionalism of the police, policemen would abuse
rights of mentally ill people as they used to arrest the
mentally ill people and accused them of many crimes.

Under dictatorship in Egypt, due to the inflated budget
of the safety and security of the president and due to
corruption, the government had dedicated a small
percentage of the budget to healthcare and a smaller
percentage for mental health. This is why the Ministry of
Health had failed to establish community mental health

centers, was unable to secure essential pharmaceuticals,
and did not develop a viable mental healthcare monitor-
ing system [24]. Egypt serves as an example of how
political culture shaped mental health programing.

Can a prejob psychiatric interview or psychological assessment
predict a future dictator attaining the presidency seat?

A preemployment psychological evaluation is a special-
ized examination of an applicant’s psychological suit-
ability for a public position. Psychological suitability
includes, at a minimum, the absence of relevant mental
conditions that would reasonably be expected to interfere
with safe and effective performance. A preemployment
psychological evaluation should be a part of the medical
examination before taking the presidency seat. Presence
of physical or mental problems in the president may lead
to disturbance for many others inside and outside the
country. Reassuring people that their future president is
physically and psychologically healthy is one of their
rights. However, a simple prejob psychological interview
conducted by one expert cannot exclude a future dictator
to the presidency seat. Many dictators are charismatic
and are geniuses and they may not be discovered through
an ordinary interview. Hence, here we are talking about a
complicated interview with an expert team and with
objective measures. Preemployment psychological evalua-
tion may include tests that are designed and used to
measure personality traits, behaviors, or characteristics
such as judgment, stress resilience, anger management,
integrity, conscientiousness, teamwork, negotiation skills,
and social competence. Surely if we look longitudinally to
the attitudes of the presidents before the presidency job,
we may find some roots for dictatorship or suspicious
personality traits. To what extent can this occur in
countries of the Middle East and who has the authority
and the ability to tell the people that this person is
suitable or not for presidency seat? Moreover, who will
protect the team if the person who is not suitable takes
the presidency seat? All are difficult questions and need
further discussion and agreement, especially as decisions
such as these are based on probability rather than on
certainty.

Conclusion

Countries torn by dictatorship face higher levels of
distress, and yet they are most in need of productive,
healthy citizens. Treating or reducing the psychological
impacts of dictatorship and promoting resilience in
otherwise physically healthy individuals are critical to
help to rebuild these countries. This is why new leaders
and governments in Egypt should pay attention to this
issue in the new era. A team of professionals should
be sought to put together a plan to revert the effects
of dictatorship. Negligence of this issue could repeat
the same scenario observed in other countries such as
Iraq.

Owing to the political changes currently occurring, we
now have the means and the willingness to explore the
extent of the abuse of human rights in our healthcare



system and to find those who assisted the dictatorship in
the performance of its antihuman activities.

Lastly, I wish to thank all those who have helped to make
our revolution a key contribution to the future of mental
health in the region: the martyrdoms whose death has
opened new important horizons; the military forces
whose hard work and helpful insight have further
sharpened and protected the message of the revolution;
the media professionals who uncovered the last dictator-
ship of Egypt; and all professionals in Egypt whose effort
will bring mental health back to Egypt.

The author has no conflict of interest to disclose.
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Introduction

Children with chronic iliness have increased rates of mental health problems and
psychological difficulties. Juvenile rheumatoid arthritis (JRA) is one of the most
common rheumatic diseases of children and is considered a major cause of chronic
disability in children. Thirty-eight percent of patients with JRA showed some difficulties
in mental flexibility.

Aim of this study

To detect psychiatric morbidity and cognitive deficit in a sample of children and
adolescents with JRA, and to attempt to correlate the psychiatric and cognitive
findings with concurrent cerebral perfusion abnormalities using the cerebral single
photon emission computed tomography neuroimaging technique.

Method

Thirty children and adolescents with JRA included in this study were recruited from the
Pediatric Allergy and Immunology Unit, Children's Hospital, Ain Shams University.
These patients were subjected to full physical and psychiatric clinical interview, along
with thirty healthy children and adolescents as the control group with matched age and
sex. Patients and control groups were assessed using General Health Questionnaire,
Wechsler Intelligence Scale, Revised Behavioral Problem Checklist, Mini kid test,
Benton Visual Retention Test, and single photon emission computed tomographic
imaging.

Results

Significant difference in cerebral perfusion was observed in patients compared with
the control group. Behavioral and cognitive function showed significant difference in
patients compared with the control group. Patients with depression showed significant
perfusion differences compared with the control group, as well as the anxiety group.
Therapy duration and dose showed significant difference in different brain areas.
Conclusion

Patients with JRA experience psychiatric morbidity as well as behavioral and cognitive
dysfunction. The patterns of cerebral perfusion deficit are similar to those seen in
depression, anxiety, and cognitive disabilities of patients.
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juvenile arthritis, psychiatric morbidity, single photon emission computed tomography
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Introduction

Although systemic onset JRA accounts for only approxi-
mately 20% of most reported series, children with

Juvenile rheumatoid arthritis (JRA) is one of the most
common rheumatic diseases of children and is considered
a major cause of chronic disability in children; it is
characterized by an idiopathic synovitis of the joints
associated with soft-tissue swelling and effusion [1]. Early
epidemiologic studies showed that the prevalence of JRA
ranges from 0.16 to 1.10/1000 and the incidence ranges
from 0 to 9.2 /100 1000 in the USA [2]. In Egypt, incidence
of JRA is 9.3 cases per 1001000 per year [3].

Oligoarthritis represents the most common onset type of
juvenile idiopathic arthritis in both Europe and North
America, accounting for 50-75% of all cases with a meta-
analysis producing an overall 58% estimate within
population-based studies [4].

systemic onset JRA are often the most difficult to treat.
Many children have marked physical and emotional
disability as a result of both disease and treatment-
related morbidities [5].

Children with chronic illness have increased rates of
mental health problems and psychological difficulties [6].
There is a decline in social and physical activities.
Psychological factors may play a more active role in
debilitating pediatric patients with JRA [7]. The long
duration of illness is often associated with higher
proportion of cases with psychiatric disorders. The
diagnoses in decreasing order are depressive disorder
15%, somatoform disorder 12.5%, adjustment disorder 5%,

2090-5408 © 2011 Okasha Institute of Psychiatry, Faculty of Medicine, Ain Shams University DOI: 10.1097/01.XME.0000398422.59986.78



and mixed anxiety and depression disorder 2.5% [8]. The
strongest predictors of depression were high tension
and low self-esteem, fatigue, passive coping, pain, and
physical disability [9].

Previous research [10] detected some difficulties in
mental flexibility in 38% of patients with JRA. These poor
performances are related to hypoperfusion of the frontal
and parietal lobes as detected by brain single photon
emission computed tomography.

The aim of this study was to detect psychiatric morbidity
and cognitive deficit in a sample of children and
adolescents with JRA recruited from the Pediatric Allergy
and Immunology Unit, Children’s Hospital, Ain Shams
University. The study also aimed to attempt to correlate
the psychiatric and cognitive findings with concurrent
cerebral perfusion abnormalities using the cerebral single
photon emission computed tomography neuroimaging
technique.

Method

Patient enroliment

Thirty children and adolescents with JRA were included
in the study. These patients were recruited from the
Pediatric Allergy and Immunology Unit, Children’s
Hospital, Ain Shams University. The diagnosis of JRA
was based on clinical, laboratory, and radiological findings.
These patients were subjected to full physical and
psychiatric clinical interview with documentation of type
of arthritis, duration, and severity of the disease. Patients
of both sexes enrolled in the study were aged between 8
and 16 years, and all cases had disease duration of more
than 6 months to ensure chronic disease. In addition, 30
healthy children and adolescents with matched age and
sex to patients with JRA were included in the study to
serve as a control group. Written informed consent was
obtained from parents or care givers of both groups before
enrollment in the study.

Patients and control groups were assessed using the
following tests:

(1) General Health Questionnaire: this was developed as
a first screening instrument for psychiatric illness to
identify potential cases [11]. The version used in this
study was the Arabic version of the short 28-item
scale [12].

(2) Whechsler Intelligence Scale: this is the most
commonly used test for children to assess intelligence
quotient [13].

(3) Revised Behavioral Problem Checklist: this is a family
self-rated instrument that surveys a broad range of
difficulties encountered in children from preschool
age through adolescence [14].

(4) Mini kid Test: this is a clinical psychiatric interview
for children to detect any type of psychiatric
morbidity, developed jointly for Diagnostic and Statis-
tical Manual of Mental Disorders, 4th edition and
International ~ Statistical ~ Classification of Diseases  and
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Related  Health Problems, 10th revision psychiatric
disorders [15].

(5) Benton Visual Retention Test: this is used for
assessing visual perception, visual memory, and
visuo-constructive abilities [16].

(6) Single photon emission computed tomographic ima-
ging: a dose of technetium-99m-labeled-hexamethyl
propylene amine oxime is calculated according to
body weight by the equation body weight x adult
dose (20 mCi) and injected intravenously. A gamma
camera single head was used to evaluate perfusion
pattern of the brain [17].

Data obtained were tabulated and processed in a personal
computer. All statistical analyses were carried out using
Statistical Package of Social Science version 10 (Chicago,
Illinois, USA). Independent student’s 7-test was used to
evaluate the statistical differences in regional cerebral
blood flow between patients and controls. We used
Pearson’s correlation coefficient for the bivariate correla-
tion procedure.

Results

Demographic date

In this study, the patients’ age ranged from 8 to 16 years,
whereas that of the control group was from 8 to 15.8
years, thereby showing no significant difference between
both groups. Of patients with JRA, 14 were boys (46.67%)
and 16 were girls (53.33%), whereas eight were boys
(26.67%) and 22 were girls (73.33%) in the control group.
Duration of illness was 6 months—12 years (mean *
standard deviation, 3.997 = 3.039 in years).

Family history of juvenile rheumatoid arthritis
The family history was positive in 13 patients (43.33%)
and negative in 17 patients (56.67%).

Rheumatoid factor of patients with juvenile
rheumatoid arthritis

Seven patients (23.33) were positive for rheumatoid
factor and 23 patients were negative (76.67%) during the
study.

Disease status
Twenty-two patients were in remission (73%), whereas
the remaining eight patients (27%) were in relapse.

Type of arthritis

"Tivo patients (7%) were pauciarticular rheumatoid arthritis
(RA), five (17%) were systemic RA, whereas the remaining
23 patients (76%) were polyarticular RA.

Behavioral and cognitive difference in patients

and control groups

Comparing behavior of patients with the control showed a
significant increase in attention problem (P = 0.000*),
anxiety withdrawal (P =0.000%), and conduct behavior
(P=0.000*), whereas cognitive functions showed a signifi-
cant decrease in visual memory (P = 0.003* and P = 0.002)
as well as toral intelligence quotient (P = 0.001*).
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Table 1 shows a majority of patients (93%) with
depressive symptoms, whereas specific phobia was 20%,
social phobia and oppositional defiant disorder were 16%
each, major depression, obsessive—compulsive disorder
(OCD), and conduct disorder were 3% each. As a result of
sample size, in further analysis, dysthymic and depression
patients were included as the depression group, and
specific phobia, social phobia, and OCD were included in
the anxiety group.

Patient’s characteristics in relation to brain perfusion
Cerebral perfusion findings in relation to juvenile rheumatoid
arthritis status

Unlike the disease activity, which showed a significant
decrease in left frontal lobe perfusion in patient’s group
(P =0.024%*), the type of JRA did not have any significant
correlation with brain perfusion findings.

Brain perfusion study

Perfusion studies showed a decrease with statistical
difference between patients and control in right frontal
(P= <0.001*) and right parietal lobes (P = < 0.001%*)
and a statistically significant increase in left parietal
(P= <0.001%*) and left occipital lobes (P = 0.003*).

Behavioral and cognitive function in relation to brain
perfusion study

Correlating behavioral checklist items with cerebral
perfusion indicated statistical differences between pa-
tients and controls in term of psychotic behavior, which
showed significant difference with direct relation to left
parietal perfusion (P =0.023) and right occipital lobe
(P =0.04) brain perfusion. Although motor excess was
significantly related with inverse relation to left frontal
brain perfusion (P =0.041), visual memory, and visual
perception were significantly correlated with inverse
relation to right frontal lobe brain perfusion (£ =0.007,
P =0.04, respectively).

Brain perfusion study in relation to disorder

Patients in the depressed group showed a significant
decrease in right frontal (P=0.000*) and left parietal
brain perfusion (P = 0.000*), and a significant increase
in right parietal (P =0.000%) and left occipital lobe
(P=0.079*), compared with the control group. Mean-
while, the anxiety group showed a significant increase in
right frontal lobe (P =0.000*) and a significant decrease

Table 1 Psychiatric morbidity in patients group

Patients group

Psychiatric morbidity N (%)
Dysthymic disorder 28 (93.33)
Specific phobia 6 (20)
Social phobia 5 (16.67)
oDD 5 (16.67)
Major depression 1 (3.33)
OCD 1 (3.33)
Conduct disorder 1 (3.33)

N, number; OCD, obsessive—compulsive disorder; ODD, oppositional
defiant disorder.

in both parietal lobe (P =0.000*) cerebral perfusion
compared with the control group.

Brain perfusion study in relation to therapy

Duration of therapy showed a significant difference
with inverse relation to brain perfusion between corti-
costeroid and right parietal lobe (P =0.02), and metho-
trexate and left parietal lobe (P = 0.01). Meanwhile, dose
of therapy showed a significant difference with inverse
relation between methotrexate and both right temporal
(P=0.02) and left temporal (P=0.04) lobes. In addi-
tion, NSAID dose of therapy showed a significant difference
with inverse relation in right temporal brain perfusion
(P=0.04).

Discussion

Several studies have found a direct relationship between
stress (negative life events, daily hassles, and interper-
sonal stressors) and adjustment problems (depressed mood
and behavior problems) [18]. A variety of internalizing
problems and deficiencies in the social activities [7],
social isolation, and sexual anxieties [19,20] have also
been reported among youth with arthritis. These
manifestations were evident in our patients who showed
anxiety withdrawal, conduct behavior, and attention
problem compared with the control group, indicating
that children suffering from chronic diseases such as JRA
are in need for psychiatric follow-up and therapy.

As the majority of children with arthritis were girls in
previous studies, these factors may have contributed
toward the higher rate of internalizing problems in their
population. It has been postulated that RA shares the
characteristics of being more common with depression in
girls and have the diurnal variability with worsening of
symptoms in the morning [21].

Previous research [22] on cognitive impairment in
systemic onset JRA found that cognitive performance
and social adjustment of young patients were not affected
by the activity and/or duration of the disease. These
findings are different from our study in terms of the study
sample in which our cases were mainly polyarticular
RA (76%) in whom cognitive deficit (the intelligence
quotient) was a significant finding as compared with the
controls. This could be explained by different sensory
stimulating upbringing, the use of different cognitive
assessment tool, difference in sample selection, as well as
central nervous system involvement in the course of RA,
which is considered to be an infrequent event. In fact,
there are few surveys with conflicting results regarding
the occurrence of cognitive or behavioral abnormalities
[23,24].

The prevalence of psychiatric morbidity among patients
with JRA was 35%, depressive disorder was 15%, somato-
form disorder was 12.5%, adjustment disorder was 5%,
and mixed anxiety and depressive disorder was 2.5% [8].
Another study [25] reported depressive disorder in
58-60%, anxiety disorder in 45-52%, and adjustment
disorder in 28-36% of patients with JRA. In our sample,



psychiatric morbidity did not differ regarding the type or
the prevalence. They were as follows in decreasing order:
dysthymic disorder in 93%, specific phobia in 20%, social
phobia and oppositional defiant disorder each in 16%, and
finally major depression, OCD, and conduct disorder each
in 3%. These findings are matching with internalizing
symptoms of patients with chronic medical illness such as

JRA [25].

As central nervous system involvement is infrequent but
evident in RA [26], in this study we attempted to
evaluate cerebral perfusion to determine whether the
observed psychiatric manifestations were due to immune
vacuities that may alter cerebral perfusion. Our results
showed a significant decrease in right frontal and right
parictal lobes, and a significant increase in left parietal
and left occipital lobes in patients compared with the
control group. Interestingly, these regions are known to
be involved in mood regulation, anxiety, and attention
span. A recent study [27] reported that depressed
adolescents have abnormal hyperactivity of amygdale
compared with control. Another study [28] correlated
severity of depression to brain perfusion. These findings
were evident in our study as the decreased perfusion of
the right frontal and right parietal lobes were seen more
in patients with depression compared with healthy
control.

Anxiety affects amygdale perfusion [29] and another
study [30] suggested that youth with generalized anxiety
disorder shows hyperresonance amygdale in the absence
of a compensatory increase of ventrolateral prefrontal
modulation. Our results support these suggestions as
the anxiety group showed increased right frontal and
decreased parietal perfusion compared with the controls,
which all reflects the dysfunctional brain circuit of
anxiety patients.

The observed psychiatric changes in our series were
influenced by the duration of intake rather than the dose
of immunosuppressive drugs. These drugs are commonly
used to control JRA disease activity. Of note, most cases
(73%) were studied during disease remission, denoting
that the observed cerebral perfusion changes were not
due to disease activity and active vasculitis. These
patients were maintained on very low doses of cortico-
steroids  (0.1-0.3 mg/kg/day). However, a significant
inverse relationship was found between the right parietal
perfusion and the duration of steroid intake. A similar
relationship was also found between the left parietal lobe
perfusion and the duration of methotrexate intake. These
findings suggest that the long duration of intake of
corticosteroids and other medications may alter cerebral
perfusion leading to the development of depressive
symptoms. Indeed, depression was reported to be more
common with corticosteroid than mania during long-term
therapy, as well as with a decline in working memory [31].

To conclude, this study shows that patients with JRA
experience psychiatric morbidity as well as cognitive
deficit. The patterns of cerebral perfusion deficit are
similar to that observed in patients diagnosed with
depression, anxiety, and cognitive disabilities. It is
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suggested that psychiatric changes observed in our
patients were due to therapy duration rather than the
drug dosage.
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Introduction

Despite growing interest in adult attention deficit hyperactivity disorder (ADHD), little is
known about its prevalence, characteristics, and comorbidity, especially in Arabic
countries.

Objectives

To assess the prevalence of ADHD among a sample of Egyptian college students, and
to study prevalent subtypes of ADHD, comorbid psychiatric disorders, and its impact
on functioning.

Patients and methods

Two thousand college students aged above 18 years were surveyed using the
screener form of Adult ADHD Self-Report Scale, Version1.1. Students who had
positive screening results were assessed individually using the 18-question form of
this scale, the Barkley Childhood ADHD Symptom Scale, and the ADHD Current
Symptom Scale. Those who proved to have ADHD and a similar number of students
without ADHD were assessed using the Mini International Neuropsychiatric Interview.
Both groups were compared together with regard to family history of psychiatric
disorders, comorbid psychiatric conditions, and Global Assessment of Functioning.
Results

The prevalence of ADHD among college students in this study was 2.66%. Twenty-
seven (69.23%) students had predominantly inattentive subtype of ADHD, whereas 12
(80.77%) students had predominantly combined type. The ratio of men-to-women was
1.4 :1. Lifetime psychiatric comorbidity was found in 26 of 39 (66.66%) students with
ADHD, in comparison with 10 of the control group (25.64%). Among these disorders,
major depression, generalized anxiety, cigarette smoking, and substance abuse were
significantly more in students with ADHD than in those without ADHD. Students with
ADHD had significant impairment in the level of functioning as assessed by the Global
Assessment of Functioning Scale. Family history of ADHD and major depression were
significantly more common in students with ADHD than in control group.
Conclusion

ADHD is not uncommon among college students. It is commonly comorbid with other
psychiatric disorders and impairs functioning of affected persons. Family history of
psychiatric disorders is more common in families with ADHD than controls.

Keywords:
attention deficit hyperactivity disorder, adults, attention deficit hyperactivity disorder,
college students, comorbidity, epidemiology, family history, functioning
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Introduction

being unaware that they actually have ADHD. Predic-
tably, adult ADHD is associated with increased morbidity.

Attention deficit hyperactivity disorder (ADHD) is a
neurodevelopmental disorder characterized by motor
hyperactivity, impulsivity, and inattention [1]. Until
recently, ADHD was a diagnosis reserved for children
and adolescents. New evidence, however, supports the
persistence of ADHD beyond adolescence, and it is now
recognized as a chronic neurobehavioral disorder in adults
[2]. Estimates of ADHD prevalence averaged 3.4%
(range = 1.2-7.3%) [3]. ADHD in adults frequently goes
undiagnosed and untreated. This is largely associated
with adults minimizing the severity of symptoms and

2090-5408 © 2011 Okasha Institute of Psychiatry, Faculty of Medicine, Ain Shams University

Higher traffic violations; concomitant psychiatric dis-
orders; and negative occupational, economic, and psy-
chosocial functions are common findings in adults with
ADHD [4-6]. More than 45% of the patients with ADHD
had two or more comorbid personality disorders and
nearly 60% had two or more Axis I disorders. One of the
challenges is to establish whether symptoms are indeed
due to ADHD and not due to another condition. These
distinctions have serious implications not only for the
accurate diagnosis of these conditions but also for optimal
treatment and outcomes [7].

DOI: 10.1097/01.XME.0000398646.02923.fd
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Given the increased interest in adult ADHD and the lack
of epidemiological data specific to adult ADHD in
Egyptian population, this study examined the prevalence
of adult ADHD, prevalent subtypes of ADHD, comorbid
psychiatric disorders, and its impact on functioning in a
sample of college students in Tanta University, Egypt.

Patients and methods

The individuals in this study were 2000 students of six
colleges of Tanta University, Egypt. Tanta University
consists of 13 colleges and one institute, which includes
96469 students. The selected faculties were Faculty of
Medicine (400 students), Faculty of Science (200
students), Faculty of Pharmacy (200 students), Faculty
of Commerce (400 students), Faculty of Education (200
students), and Faculty of Arts (200 students). The ratio of
men-to-women was 1: 1. The age of students participating
in the study was 18 years and above. Sample recruitment
was conducted in students attending colleges on Saturday;,
Monday, and Wednesday during the academic year 2009-
2010. After receiving a full oral explanation of all study
requirements and procedures, these students were sur-
veyed face-to-face using the six-question Adult Self-
Report Scale, Versionl.1 Screener [8]. This screener is
a subset of the WHO’s 18-question Adult ADHD Self-
Report Scale-Version1.1 (ASRS-V1.1), which contains the
adult ADHD symptoms most predictive of having the
disorder [9]. The ASRS-V1.1 is similar to the standard
symptoms described in Diagnostic and Statistical Manual
of Mental Disorders, 4th ed (DSM-IV) [10] with
modifications in language to reflect the presentation of
symptoms in adulthood. The screener has four inattention
items and two hyperactivity items, which highly correlate
with the full-scale ASRS. The full scale has nine
inattentive and nine hyperactivity items. The items can
be scaled from 0 to 4. If four or more marks appear in the
darkly shaded boxes of the screener, then the patient has
symptoms highly consistent with ADHD in adults.

Among the 2000 college students who were surveyed
with the ASRS-V1.1 Screener, 1467 students accepted to
participate in the study and completed the scale. Forty-
six students had positive screening suggestive of ADHD.

Students who had positive screening results were
assessed individually by both investigators of this study
at the same time for the presence of core symptoms of
ADHD, developmental history family history, social and
educational history, and assessment if symptoms caused
significant functional impairment. After evaluation, only
39 students were found to have ADHD, including 23 men
and 16 women.

Symptom assessment was made using the complete
version (18-question) of Adult ASRS-V1.1, the Barkley
Childhood ADHD Symptom Scale, and the ADHD
Current Symptom Scale [11].

The Childhood Symptom Scale focuses on the retrospective
assessment of the 18 DSM-IV criteria. The ADHD Current
Symptom Scale asks about adult patients’ behavior in the

past 6 months, using a scale of 0-3 (0 = never or rarely,
1 =sometimes, 2 =often, 3 =very often). It contains
questions that correspond to the nine symptoms of in-
attention and to the nine symptoms of hyperactivity/
impulsivity in the DSM-IV. The wording of the Current
Symptoms Scale was tailored for adult self-report and
observer report about an adult, instead of parent or teacher
report about children.

When the diagnosis of ADHD was confirmed, the 39
students were scheduled for the second part of the
assessment where the purpose was to assess for Axis I
disorders, for functioning, and for family history of
psychiatric disorders. A similar number of students whose
screen was negative, (selected randomly, matching for age
and sex) were taken as a control group for comparison.

All patients and the control group were assessed by one of
the investigator of this study using the Mini International
Neuropsychiatric Interview [12], which was translated into
Arabic (Ghanem e /., personal communication). Both
groups were compared together with regard to family
history of psychiatric disorders, comorbid psychiatric
conditions, and global assessment of functioning using
Global Assessment of Functioning (GAF) Scale [10]. The
primary goal of the GAF Scale is to provide a summary
score that reflects the level of a patient’s overall
functioning. Ratings take into account the patient’s
psychological, social, and occupational functioning. Impair-
ment in functioning due to physical or environmental
factors is rated.

Statistical analysis

The collected data were organized and statistically
analyzed using statistical package for the social sciences
statistical software, version 15.0 (SSPS Inc., Chicago,
Illinois, USA). The mean and standard deviation were
used for presentation of quantitative data. The Student’s
z-test was used for comparison between two means. For
qualitative data, the number and percentage distribution
were calculated and y?-test and Fisher’s exact test were
used for comparison between studied groups. Statistical
significance was defined at the P value less than 0.05
level.

Results

This study was carried out on college students of
medicine, pharmacy, science, education, arts, and com-
merce. Thus, the sample is more or less homogenous with
regard to age, educational level, and socioeconomic state.
All students were single and unemployed. The age of
patients who had ADHD ranged from 19.2 to 21.9 years
with a mean of 20.49 years. The age of students selected
as control ranged from 19.2 to 21.6 years with a mean of
20.48 years (P > 0.05).

The response rate among those who were given the scale
was 73.35%. Among the 2000 college students who were
surveyed with the ASRS-V1.1 Screener, 1467 students
accepted to participate in the study and completed the
scale.
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Among those who participated in the study, 39 students
had ADHD; thus, the prevalence of ADHD among
college students in this study was 2.66%. Twenty-seven
(69.23%) students had a predominantly inattentive
subtype of ADHD, whereas 12 (30.77%) students had a
predominantly combined type.

Among the 39 ADHD students, 23 were men and 16 were
women. The ratio of men-to-women was 1.4:1.

Lifetime psychiatric comorbidity was found in 26 of 39
(66.66%) students with ADHD, in comparison with 10 of
the control group (25.64%) with statistically significant
differences (P < 0.001). Comorbid psychiatric disorders
included major depression, generalized anxiety, bipolar
disorder, obsessive—compulsive disorder, cigarette smok-
ing, and substance abuse. Among these disorders only major
depression, generalized anxiety, cigarette smoking, and
substance abuse were significantly more in students with
ADHD than in those without ADHD (P < 0.05) (Table 1).

Students with ADHD had significant impairment in the
level of functioning as assessed by GAF Scale, which
ranged from 53 to 60 with a mean of 56.74. Scores of GAF
Scale in the control group ranged from 76 to 94 with a
mean of 86 (P <0.001) (Table 1).

Family history of psychiatric disorders was significantly
more common in students with ADHD than in the
control group (P < 0.001). These disorders included
ADHD, major depression, bipolar disorder, substance
abuse, and anxiety disorders. Only ADHD and major
depression were significantly more common in students
with ADHD than in the control group (P <0.05).
Although substance abuse, bipolar disorder, and anxiety
disorders were more in students with ADHD than in the
control group, it did not reach statistical significance
(P>0.05) (Table 1).

Discussion
To our knowledge, this is the first study of adult ADHD

in college students in Egypt. The prevalence rate of
ADHD in this study was 2.64%. Kessler ez a/. [13] found

Table 1 Comparison between students with and without ADHD

ADHD Control
(N=39) (N=39) Significance
Comorbidity 26 (66.66%) 10 (25.64%) 0.000%
Depression 8 (20.51%) 1 (2.56%) 0.029°%
Generalized anxiety 8 (20.51%) 1 (2.56%) 0.029%
OCD 2 (5.12%) 0 0.494
Cigarette smoking 19 (48.71%) 9 (23.07%) 0.033%
Substance abuse 12 (30.76%) 4 (10.25%) 0.047
Bipolar disorder 2 (5.12%) 0 0.494
GAF Scale (mean) 56.74 86 0.000%
Family history 23 (58.97%) 11 (28.20%) 0.011%
ADHD 11 (28.20%) 2 (5.12%) 0.013%
Depression 9 (28.07%) 2 (5.12%) 0.047*
Bipolar disorder 2 (5.12%) 0 0.494
Substance 7 (17.94%) 4 (10.25%) 0.517
abuse
Anxiety disorders 7 (17.94%) 4 (10.25%) 0.517

ADHD, attention deficit hyperactivity disorder; GAF, Global Assess-
ment of Functioning; OCD, obsessive compulsive disorder.
aSignificant.

that 4.4% of adults (age = 18-44 years) had ADHD. In a
sample of prison inmates (age =19.2+2 years), the
overall prevalence of ADHD was 45% [14]. Population-
based studies estimated prevalence rates of ADHD at
1-7.3% using DSH-IV criteria [15]. Differences in
prevalence rate of ADHD among studies may stem from
the nature of the studied sample, being a representative
sample of adult population or being a convenience sample
such as college students in this study or prison inmates in
other studies [14].

In contrast to marked sex difference frequently reported
in children and adolescents with ADHD in both clinical
[16,17] and community studies [18,19], this difference is
less clear in this study of college students (men-to—
women ratio = 1.4:1). Simon ¢ @/ [15] in their meta-
analysis study arrived at the same conclusion with regard
to sex difference. This more balanced sex difference may
be attributed to the fact that although parents or teachers
usually initiate childhood referrals, in adulthood self-
referrals are common. As women with ADHD have more
internalizing problems than men, this led to high self-
referral in adulthood [15]. Another explanation is that
more boys than girls outgrow their ADHD, leading to a
decrease in the marked sex difference observed in
children.

The two subtypes of ADHD detected in this study were
inattentive and combined ones. Kessler ¢z #/. [20] found
greater persistence of inattentive subtype symptoms than
of hyperactive/impulsive childhood symptoms of ADHD
in adulthood. This may refer to developmental difference
of the disorder, whereas the hyperactivity/impulsive
subtype diminishes with increasing age. Another explana-
tion is that the diagnostic criteria of the hyperactivity/
impulsive subtype became unsuitable for adults and
hence cannot detect this subtype.

This study confirmed the findings of other studies of
greater risk for comorbid current and past Axis I disorders
in adults with ADHD. Cumyn e a/. [6] reported that
adults with ADHD, compared with those without
ADHD, had higher rates of Axis I disorders (46.9 vs.
27.31%). However, the pattern of psychiatric comorbidity
in adult ADHD is not consistent and differed across
studies.

The higher rate of major depressive disorder seen in this
study is consistent with some clinical findings [21] but
not other findings [22]. Retrospective clinical studies of
adults with ADHD showed a prevalence rate between 35
and 50% for depressive episodes [13,21]. Some research-
ers hypothesized that depression in patients with ADHD
represents an adjustment disorder (i.e. a demoralizing
response to chronic social and academic failure) [23].

Retrospective clinical studies of adults with ADHD
showed a prevalence rate between 10 and 45% for anxiety
disorders [13,21,24]. Generalized anxiety was signifi-
cantly more in students with ADHD than in those
without ADHD in this study. Generalized anxiety, phobia,
and obsessive—compulsive disorder were inconsistently
reported to be more common among ADHD patients
[6,25]. In contrast, the prevalence of adult ADHD was
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higher in anxiety disorder clinical samples than in the
general population [26]. Biederman ¢z a/. [23] suggested
that ADHD and anxiety disorders segregate indepen-
dently in families, and that the association between
anxiety disorders and ADHD may reflect reduced stress
tolerance, which results in feelings of fear and emotional
dysregulation.

Students with ADHD in this study had more lifetime
bipolar disorder compared with the control group, but it
did not reach statistical significance. Some studies of
bipolar disorder revealed that lifetime ADHD is a
frequent comorbid condition in adults with bipolar
disorder, and it is associated with a worse course of
bipolar disorder and a greater burden of other psychiatric
comorbid conditions [27]. The rate of ADHD comorbid-
ity decreases steadily as the studied population grows
older [28]. The relationship between ADHD and bipolar
disorder needs more research to ascertain the diagnostic
boundaries and to confirm this relationship.

This study showed that nicotine dependence and drug
abuse were significantly higher in students with ADHD
than in those without ADHD. A robust and bidirectional
comorbidity between ADHD and psychoactive substance
abuse has been frequently reported in the literature [29].
The high prevalence of drug abuse in adults with ADHD
was frequently reported by other studies [6,30]. Biederman
et al. [29] explained the association between ADHD and
drug dependence with the hypothesis of variable
expressivity of a common risk between these disorders.
Barkley ¢z a/. concluded that severity of ADHD creates
a greater predisposition toward engaging in antisocial
activities that are related to drug possession and sale,
perhaps owing to the increased impulsiveness ADHD
conveys. Otherwise, it may be that drug use has a
disproportionate impact on those with ADHD, predis-
posing them toward greater antisocial activities than
might be the case in the absence of ADHD [31].

The ADHD comorbidity findings raise many questions
about the effect of treatment in childhood on the
development of comorbidity, the effect of treatment of
ADHD in adulthood on severity, and the persistence of
comorbidity, in addition to diagnostic difficulties imposed
by comorbidity.

This study found that students with ADHD had
significantly lower level of functioning compared with
those without ADHD. Other studies also found that
adults with ADHD were significantly impaired in a
variety of psychosocial functions (education, occupational
training) [32,33]. This finding warrants increasing the
awareness about the disorder to seek professional help.

Family history of psychiatric disorders, specifically
ADHD, major depression, and bipolar disorder, were
significantly more common in students with ADHD than
in the control group. Persistent forms of ADHD are
thought to have a higher familial loading than ADHD that
does not persist, with increased rates of ADHD among
the parents and siblings of those with persistent ADHD
and with high rates of ADHD among the offsprings of

parents with ADHD [34]. Approximately 20% of parents
of children with ADHD will have ADHD themselves
[35]. Twin and adoption studies indicate that the
familiality of ADHD symptoms results from genetic
factors rather than shared environmental risks, providing
a further rationale for considering ADHD as a lifetime
condition [36].

Family studies revealed that, relatives of children with
ADHD had significantly higher rates of both ADHD and
depression than did relatives of control individuals [37].
Family members of children who had ADHD and major
depressive disorder had higher rates of both disorders. A
common genetic factor may occur in both. ADHD and
major depressive disorder may be different expressions of
the same genetic factors behind the appearance of
ADHD [38,39]. It is not known why some patients have
one disorder, some the other, and still others have both.

In this study, relatives of students with ADHD did not
have significant difference in history of bipolar disorder
than did relatives of control individuals. A recent study
showed that offspring of parents with bipolar disorder
showed greater lifetime prevalence of ADHD [40]. The
type of the sample studied may play a role in this
difference.

Conclusion and recommendations

ADHD is not so rare among college students, and affects
their level of functioning. ADHD is highly comorbid with
other psychiatric disorders, a matter that may limit
diagnosis. Attention problems should urge the clinician to
screen for ADHD symptoms.

Limitations

The limitations of this study are as follows: (i) the
selected sample of this study is not representative of all
college students, as it is not randomly selected due to
administrative difficulties and (ii) the screening tools,
although commonly used in many cultures, were not
standardized to the Egyptian culture.

References

1 Biederman J, Faraone SV. Attention-deficit hyperactivity disorder. Lancet
2005; 366:237-248.

2 Goodman DW. The consequences of attention-deficit/hyperactivity disorder
in adults. J Psychiatr Pract 2007; 13:318-327.

3 Fayyad J, De Graaf R, Kessler R, Alonso J, Angermeyer M, Demyttenaere K,
et al. Cross-national prevalence and correlates of adult attention-deficit
hyperactivity disorder. Br J Psychiatry 2007; 190:402-409.

4 Kessler RC, Adler L, Ames M, Barkley RA, Birnbaum H, Greenberg P, et al.
The prevalence and effects of adult attention deficit/hyperactivity disorder on
work performance in a nationally representative sample of workers. J Occup
Environ Med 2005; 47:565-572.

5 Fried R, Petty CR, Surman CB, Reimer B, Aleardi M, Martin JM, et al.
Characterizing impaired driving in adults with attention-deficit/hyperactivity
disorder: a controlled study. J Clin Psychiatry 2006; 67:567-574.

6 Cumyn L, French L, Hechtman L. Comorbidity in adults with attention-deficit
hyperactivity disorder. Can J Psychiatry 2009; 54:673-683.

7 Jacob CP, Romanos J, Dempfle A, Heine M, Windemuth Kieselbach C,
Kruse A, et al. Co-morbidity of adult attention-deficit/hyperactivity disorder
with focus on personality traits and related disorders in a tertiary referral
center. Eur Arch Psychiatry Clin Neurosci 2007; 257:309-317.

8 Adler L, Kessler R, Spencer T. Adult self-report scale. ASRS-V1. 1 Screener.
New York: World Health Organization (WHO); 2003.



142 Middle East Current Psychiatry

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Kessler RC, Adler L, Ames M, Demler O, Faraone S, Hiripi E, et al. The world
health organization adult ADHD self-report scale (ASRS): a short screening
scale for use in the general population. Psychol Med 2005; 35:245-256.

American Psychiatric Association (APA). Diagnostic and Statistical Manual
of Mental Disorders (DSM). 4th ed. Washington, DC: American Psychiatric
Association (APA); 2000.

Barkley RA, Murphy KR. Attention-deficit hyperactivity disorder: a clinical
workbook. 2nd ed. New York: Guilford Press; 1998.

Sheehan DV, Lecrubier Y, Sheehan KH, Amorim P, Janavs J, Weiller E, et al.
The mini-international neuropsychiatric interview (M.LN.L): the development
and validation of a structured diagnostic psychiatric interview for DSM-IV and
ICD-10. J Clin Psychiatry 1998; 59 (Suppl 20): 22-383. quiz:34-57.

Kessler RC, Adler L, Barkley R, Biederman J, Conners CK, Demler O, et al.
The prevalence and correlates of adult ADHD in the United States: results
from the national comorbidity survey replication. Am J Psychiatry 2006;
163:716-723.

Rosler M, Retz W, Retz Junginger P, Hengesch G, Schneider M, Supprian T,
et al. Prevalence of attention deficit/hyperactivity disorder (ADHD) and
comorbid disorders in young male prison inmates. Eur Arch Psychiatry Clin
Neurosci 2004; 254:365-371.

Simon V, Czobor P, Balint S, Mészaros A, Bitter |. Prevalence and correlates
of adult attention-deficit hyperactivity disorder: meta-analysis. Br J Psychiatry
2009; 194:204-211.

Arnold LE. Sex differences in ADHD: conference summary. J Abnorm Child
Psychol 1996; 24:555-569.

Biederman J, Mick E, Faraone SV, Braaten E, Doyle A, Spencer T, et al.
Influence of gender on attention deficit hyperactivity disorder in children
referred to a psychiatric clinic. Am J Psychiatry 2002; 159:36-42.

Gaub M, Carlson CL. Gender differences in ADHD: a meta-analysis
and critical review. J Am Acad Child Adolesc Psychiatry 1997; 36:
1036-1045.

Ramtekkar UP, Reiersen AM, Todorov AA, Todd RD. Sex and age differences
in attention-deficit/hyperactivity ~disorder symptoms and diagnoses:
implications for DSM-V and ICD-11. J Am Acad Child Adolesc Psychiatry
2010; 49:217-228.

Kessler RC, Green JG, Adler LA, Barkley RA, Chatterji S, Faraone SV, et al.
Structure and diagnosis of adult attention-deficit/hyperactivity disorder:
analysis of expanded symptom criteria from the adult ADHD clinical
diagnostic scale. Arch Gen Psychiatry 2010; 67:1168-1178.

Biederman J, Faraone SV, Spencer T, Wilens T, Norman D, Lapey KA, et al.
Patterns of psychiatric comorbidity, cognition and psychosocial functioning
in adults with attention deficit hyperactivity disorder. Am J Psychiatry 1993;
150:1792-1798.

Murphy K, Barkley RA. Attention deficit hyperactivity disorder adults:
comorbidities and adaptive impairments. Compr Psychiatry 1996; 37:
393-401.

Sobanski E, Briiggemann D, Alm B, Kern S, Deschner M, Schubert T, et al.
Psychiatric comorbidity and functional impairment in a clinically referred
sample of adults with attention-deficit/hyperactivity disorder (ADHD). Eur
Arch Psychiatry Clin Neurosci 2007; 257:371-377.

Sobanski E. Psychiatric comorbidity in adults with attention-deficit/
hyperactivity disorder (ADHD). Eur Arch Psychiatry Clin Neurosci 2006;
256 (Suppl 1):1/26-1/31.

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

Biederman J, Faraone SV, Keenan K, Steingard R, Tsuang MT. Familial
association between attention deficit disorder and anxiety disorders. Am J
Psychiatry 1991; 148:251-256.

Van Ameringen M, Mancini C, Simpson W, Patterson B. Adult attention
deficit hyperactivity disorder in an anxiety disorders population. CNS
Neurosci Ther 2010. [Epub ahead of print].

Tamam L, Karakus G, Ozpoyraz N. Comorbidity of adult attention-deficit
hyperactivity disorder and bipolar disorder: prevalence and clinical
correlates. Eur Arch Psychiatry Clin Neurosci 2008; 258:385-393.

Biederman J, Mick E, Faraone SV. Age-dependent decline of symptoms of
attention deficit hyperactivity disorder: impact of remission definition and
symptom type. Am J Psychiatry 2000; 157:816-818.

Biederman J, Petty CR, Wilens TE, Fraire MG, Purcell CA, Mick E, et al.
Familial risk analyses of attention deficit hyperactivity disorder and substance
use disorders. Am J Psychiatry 2008; 165:107-115.

Biederman J, Wilens T, Mick E, Milberger S, Spencer TJ, Faraone SV.
Psychoactive substance use disorders in adults with attention deficit
hyperactivity disorder (ADHD): effects of ADHD and psychiatric
comorbidity. Am J Psychiatry 1995; 152:1652-1658.

Barkley RA, Fischer M, Smallish L, Fletcher K. Young adult follow-up of
hyperactive children: antisocial activities and drug use. J Child Psychol
Psychiatry 2004; 45:195-211.

Barkley RA, Fischer M, Smallish L, Fletcher K. Young adult outcome of
hyperactive children: adaptive functioning in major life activities. J Am Acad
Child Adolesc Psychiatry 2006; 45:192-202.

Biederman J, Faraone SV, Spencer TJ, Mick E, Monuteaux MC, Aleardi M.
Functional impairments in adults with self-reports of diagnosed ADHD: a
controlled study of 4101 adults in the community. J Clin Psychiatry 2006;
67:524-540.

Faraone SV, Biederman J, Monuteaux MC. Toward guidelines for pedigree
selection in genetic studies of attention deficit hyperactivity disorder. Genet
Epidemiol 2000; 18:1-16.

Faraone SV, Biederman J, Feighner JA, Monuteaux MC. Assessing symptoms
of attention deficit hyperactivity disorder in children and adults: which is more
valid? J Consult Clin Psychol 2000; 68:830-842.

Faraone SV, Doyle AE, Knoerzer JA. Heritability of attention-deficit/
hyperactivity disorder. Econom Neurosci 2001; 3:54-57.

Hechtman L. Families of children with attention deficit hyperactivity disorder:
a review. Can J Psychiatry 1996; 41:350-360.

Biederman J, Faraone SV, Keenan K, Tsuang MT. Evidence of familial
association between attention deficit disorder and major affective disorders.
Arch Gen Psychiatry 1991; 48:633-642.

Biederman J, Faraone SV, Keenan K, Benjamin J, Krifcher B, Moore C, et al.
Further evidence for family-genetic risk factors in attention deficit
hyperactivity disorder. Patterns of comorbidity in probands and relatives
psychiatrically and pediatrically referred samples. Arch Gen Psychiatry 1992;
49:728-738.

Birmaher B, Axelson D, Goldstein B, Monk K, Kalas C, Obreja M, et al.
Psychiatric disorders in preschool offspring of parents with bipolar disorder:
the Pittsburgh bipolar offspring study (BIOS). Am J Psychiatry 2010;
167:321-330.



ADHD among a sample of college students Abd El-Hay and El Sawy

Uaiks daaly 4l (pe e B AS jad) Ja 8 g oLl A8 ) jlaial
é}hd\em‘ggai‘*@w

Uik daalacab 1S Al 5 dynanll al oY) and

0o Qa8 (5 gus Ca ymy D8 (padlll die AS jaldl da 8 g ol AN ol el ol il alaia W) e a1 e sdadia
Al Glaldl 8 L Y g caabiaall ol bl jlaaY) 5 ciailiad oL s

(i peaal) laalall G (g Aue 2l Al Lajd 5 ol AB ol jlaal L (530 axi i) (e cirgd)
Sl Ak el phaaY) 5l dalaaall Gl cil jhaal el Dl sailull due jall g1 51 A8 jea g
45 o et Gaol e We 18 o S) Uaihs Aeala 3k (50 200001 Sonill 3 (5 ) riad) diy sk
oale Y clbiu) Bk oo 825 o) peay G (B dan se agindt CilS ) ol EY) i 5 A cagale
Al phaal e sty cpdll JUlaY1 i o3 Gy ay A galall & g Adlad) 3 pall Lo i g olmy) A ol jlaial
Al alatinly dee 5l a1 13a (e (st Y cpdll QU (e Aliles Aie ) A8LaaYL A jall Lo i 5 oLtV
il by (il eVl Gl Lad laa Gl 8l S i Cadiy il danll il a0 A0 gal) i
Agesiil) ) ylacad Vel g )l g daaliaall dpusl

g5V il s 72,66 Slaalall (Ol 38 pall Ja i 5 oLVl A (ol lacal LA ol A jall o of sl
1,4 SY) LS A <ilSy (730.77) Ll g il 5 (%69.23) sl AB e 58 (o sl de )
4B Gkl e g silay cpdll GO (e (7 66.66) 39 (0 26 (o Laliaa dgudi Gl yal Al jall caa s ]
O Gl sl sda u ey (4 25.64) Aajlall de sanall (e 8 e e &AL AS all i g oLyl
Ol Y ol Ul e e sad HISH ) jadall et s el (pad calad) GBI capnll udil) CILESY) L)
L 5 olmVI A8 ol ylaal of dgusdill il ol Bilall sy )l maa sl A jall da i 5 olai¥) A8 ol jlaial (e
Jaji el Al ol jlaia) (e (ysilay (il OOl CBlle ol e gl ST asall il ESY) 5 38 Al
Al de seaall CBle e 48 Al

Iyl gl agilal pe Iy A5 LS cclaaladl (U (s |50l Gl A jall da ji g oLV Al ol jlaual sAuadAl)
DS Al il jlacd el syl o) LS oY) 13 gabadll Gn dalad) il @il )
Ol 213 e ol Y eV sl e gl

143



144  Original article

Effect of treadmill training on activities of daily living

and depression in patients with Parkinson’s disease
Mohamed Khallaf® and Heba Fathy®

Departments of *Physiotheraphy and °Psychiatry,
Faculty of Medicine, Cairo University, Cairo, Egypt

Correspondence to Heba Fathy, Department

of Psychiatry, Faculty of Medicine, Cairo University,
Cairo, Egypt

Tel: +010 1404826;

e-mail: heba_eid666@yahoo.com

Received 7 February 2011
Accepted 5 March 2011

Middle East Current Psychiatry
2011, 18:144-148

Introduction

Parkinson's disease is a complex neurodegenerative condition with both motor and
nonmotor symptoms affecting the physical, psychological, social, and functional status
of individuals. This study was conducted to assess the relationship between moderate
aerobic exercise and activities of daily life and depression in Parkinson’s disease.
Patients and methods

Thirty levodopa-dependent patients with Parkinson’s disease, with age ranging from
49 to 70 years, represented the sample of the study. The patients were randomly
assigned into two equal groups (group 1 and group 2) with matched age, height,
and body weight. Computerized tomography was conducted to exclude any focal
neurological disorder that may affect the gait pattern. All the patients were subjected to
clinical neurological examination, which included medical past and present history;
motor examination; and activities of daily living. Group 1 patients were treated by a
designed physiotherapy program, in addition to 20 min of treadmill training (moderate
aerobic training), whereas group 2 patients were treated only by the same designed
physiotherapy program as used for group 1 patients. The Hamilton Rating Scale of
Depression was used for assessment of depression.

Results

Both groups showed improvement in walking distance, walking speed, activities of
daily living, and depression after the designed physiotherapy program; however, group

1 with moderate aerobic exercise showed more improvement, and the differences
between the two groups were statistically significant.

Conclusion

Moderate aerobic training showed effectiveness in improving activities of daily living
and in improving depressive symptoms in patients with Parkinson’s disease.
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Introduction

Parkinson’s disease (PD) is a complex neurodegenerative
condition with both motor and nonmotor symptoms [1].
It has substantial adverse effects on the physical,
psychological, social, and functional status of the
individuals [2]. The most characteristic features of PD
are resting tremor, rigidity, bradykinesia, and postural
instability [3]. The diagnosis of PD demands the
presence of two out of the three cardinal features of
bradykinesia, rigidity, and tremor, a good clinical response
to levodopa, and no atypical features suggestive of
another parkinsonian syndrome [4]. Depression is fre-
quent in patients with PD. Patients with PD usually
become more dependent, fearful, and hesitant. Depres-
sion has been recognized as a common feature of PD and
is the most prevalent psychiatric disorder in patients with
PD [5]. Limitation in functional status and activities of
daily living (ADL) often result in a loss of independence
and considerable decline in quality of life [6]. Depres-
sion, a disease usually accompanied by a serotonergic

2090-5408 © 2011 Okasha Institute of Psychiatry, Faculty of Medicine, Ain Shams University

deficit, has been observed in approximately 40% of
patients suffering from PD. It could be related to
decreased serotonergic neurotransmission in untreated
patients with PD. Low serotonergic activity may be
related to the dopamine pathology in PD and this
could be related to the high prevalence of depression in
PD [7].

Physical therapy programs in conjunction with the
routine medications for patients with PD could break
the downward spiral of immobility [8]. Regular, ‘mild or
moderate’ exercises could be a possible nonpharmaco-
logical form of treatment for depressive disorders [9].
Moreover, there is increasing evidence to suggest that it
could be used as an alternative therapy to antidepressants
and psychotherapy [10]. Physical exercise programs
obtained clinically relevant outcomes in the treatment
of depressive symptoms in depressed older people [11].
The aim of the study is to examine the effect of the
aerobic training on alleviating the depressive symptoms in
individuals with PD.

DOI: 10.1097/01.XME.0000398454.71337.40



Patients and methods

Thirty levodopa-dependent patients with PD, with age
ranging from 49 to 70 years, represented the sample of
the study. The patients were randomly assigned into two
equal groups (group 1 and group 2) with matched age,
height, and body weight. The patients were diagnosed in
the Neurology Department, Faculty of Medicine, Cairo
University’s outpatient clinic (Cairo, Egypt). Computer-
ized tomography was performed to exclude any focal
neurological disorder. The patients were referred to the
outpatient clinic of Faculty of Physical Therapy, Cairo
University. All the patients were subjected to clinical
physical examination, which included medical past and
present history; motor examination; and ADL. The
Hamilton Rating Scale of Depression (HDRS) [12] was
used for assessment of depression. We included patients
who were able to walk independently for 6 min without
interruption. The patients suffered mild-to-moderate
disability according to the United Parkinson’s Disease
Rating Scale (UPDRS) [13] ADIL/motor scores. The
UPDRS is a rating scale used to follow the longitudinal
course of PD. It consists of five sections: evaluation of
mentation, behavior, and mood; evaluation of ADL; motor
evaluation; Hoehn and Yahr stating of severity of PD; and
Schwab and England ADL Scale. Worsening of symptoms
increases the score. Improvement in symptoms decreases
the score.

The duration of illness ranged from 3 to 5 years. Informed
oral and written consents were obtained from all
individuals who participated in this study. Patients with
any of the following criteria were excluded from the
study: severe cardiovascular disorders; neuromusculoske-
letal disorder, which could potentially affect the gait;
rapidly progressive motor disability; poor visuospatial
abilities; epilepsy; cognitive impairment; marked rigidity;
dyskinesias; anorexia; and symptomatic orthostasis. Pa-
tients who are on sedatives, tranquilizers, or sleeping aids
were also excluded.

A treadmill tolerance test was first performed to assess
gait safety. Those who completed six consecutive
minutes of treadmill walking at 0.5 km/h proceeded to
peak exercise testing. Individuals achieved adequate
exercise intensities without signs of cardiopulmonary
disturbances (abnormal increases in heart rate, blood
pressure < 220 to 240/120 120 mm Hg;, a significant drop
in systolic pressure in response to an increasing workload,
respiration not strenuous or short, lightheadedness,
confusion, pallor, cyanosis, nausea) or other contraindica-
tions to training were enrolled. The walking distance and
speed of the last and first sessions of each patient were
recorded to be compared.

The patients in the study group (group 1) were treated
by a designed conventional physiotherapy program, which
was conducted by the researcher, in addition to moderate
acrobic training. The designed physiotherapy program
consisted of passive prolonged stretch techniques for the
anterior neck, pectoralis major, hip flexors/adductors,
tensor fascia latae, knee flexors, and ankle planter flexors
muscles; balance training and weight shifting exercises;
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proprioceptive neuromuscular facilitation techniques;
and graduated active exercises applied for the axial
muscles to maintain/increase the muscle strength. A
functional training included rolling over, standing up and
sitting down, turning around using a large arc of move-
ment or using full body movements, and traditional gait
training. The patient and family were instructed to focus
on maintaining long strides and adequate ground
clearance during walking; on maintaining an upright
posture by consciously attending to standing upright, and
to reinforce physiotherapy strategies in the home and
community. The moderate aerobic training included
speed-dependent treadmill gait training. This training
was started by 6 min of walking followed by rest. The
walking speed was selected according to the patient’s
comfort. Individual’s treadmill walking time was in-
creased gradually from 6 to 20 min at the end of 6 weeks
of training. The treatment was conducted three times a
week day after day. The patients in the control group
(group 2) were treated by the conventional physiotherapy
program only.

Hamilton depression rating scale [12]

This scale was designed by Hamilton [12,14]. The
original version consisted of 17 items and was later
increased to 24 items by Klerman ¢z /. [15]. The Scale is
not meant to be a diagnostic instrument [16]. HDRS was
found to distinguish between different groups of patients
drawn from general practice, day-patients care, and in-
patients [17]. The concurrent validity is high [18]. The
inter-rater reliability of HDRS is also consistently high [12].

Data analysis and statistical methods

The coded data were entered into the computer using a
database developed for data entry using Microsoft Office
Excel program for Windows 2007. Data were then
transferred to the Statistical Package of Social Science,
version 16 (SPSS Inc., Chicago, 1L, USA) for quantitative
data analysis. Simple frequencies were used for data
checking, whereas descriptive statistics were used for
data summarization and graphs were used to illustrate
simple information. Suitable statistical tests of signifi-
cance were used when appropriate. Differences between
studied groups were considered statistically at P value
less than 0.05.

Results

There were no statistically significant differences be-
tween the two groups as regards age, sex, body weight,
height, and duration of illness. This indicated that the
samples were well matched and fit for the study and
comparison.

In addition, there was no statistical difference between
the two groups as regards the walking distance (7'= 2.25,
P =0.041) before the aerobic exercise, but after the
aerobic exercise the difference between the two groups
was statistically significant (7= 5.29, P = 0.01) (Table 1).
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Furthermore, there is no statistical difference between the
two groups as regards the walking speed (7'=1.64,
P =0.123) before the aerobic exercise, but after the
acrobic exercise the difference between the two groups
was statistically significant (7'= 4.43, P = 0.001) ('Table 2).

In addition, there is no statistical difference between the
two groups as regards the ADL (7'=0.75, P=0.465)
before the aerobic exercise, but after the aerobic exercise
the difference between the two groups was statistically
significant (7'= 6.2, P=0.001) (Table 3).

As regards the depression symptoms rated by the
Hamilton Rating Scale, there is no statistical difference
between the two groups before the aerobic exercise
(I'=1.98, P=10.06) and the difference was statistically
significant after the aerobic exercise (7'= 8.6, P=0.01)
(Table 4).

There is a positive correlation between ADL in UPDRS
and the Hamilton Rating Scale of Depression after 6

Table 1 Walking distance (km) in both groups before and after
moderate aerobic exercise

Before After
Mean (km) SD (km) Mean (km) SD (km) P
Group 1 0.259 0.294 0.509 0.77 0.041*
Group 2 0.087 0.012 0.346 0.08 0.01*

SD, standard deviation.
*P is statistically significant.

Table 2 Walking speed (km/hr) in both groups before and after
moderate aerobic exercise

Before After
Mean SD Mean SD
(km/hr) (km/hr) (km/hr) (km/hr) P
Group 1 0.9 0.13 1.28 0.1 0.01%*
Group 2 0.8 0.18 1.04 0.17 0.01%*

SD, standard deviation.
*Pis statistically significant.

Table 3 Activity of daily living in UPDRS in both groups before
and after moderate aerobic exercise

Before After
Mean SD Mean SD P
Group 1 24.8 3.09 15.6 4.2 0.01%*
Group 2 25.4 2.9 22.13 4 0.01%*

SD, standard deviation; UPDRS, the United Parkinson’'s Disease
Rating Scale.
*P is statistically significant.

Table 4 Hamilton Rating Scale of Depression in both groups
before and after moderate aerobic exercise

Before After
Mean SD Mean SD P
Group 1 24.27 2.7 16.06 2.29 0.01*
Group 2 25.86 3.27 22.07 3.24 0.01*

SD, standard deviation.
*Pis statistically significant.

weeks of aerobic training and this was statistically
significant (R=0.932, P=0.001).

Discussion

In our results, we found that there is an improvement in
walking speed, distance, ADL, and depression after
moderate aerobic exercise. The difference between the
two groups before and after was statistically significant.
This was supported by 14 randomized controlled
trials, which supported exercise as being beneficial with
regard to physical functioning, health-related quality of
life, strength, balance, and gait speed for people with
PD [2]. Moreover, exercise therapy was effective in
improving ADL and perceived health status in patients
with PD [19]. Physical exercise might represent a
potential adjunctive treatment for neuropsychiatric
disorders helping to delay the onset of neurodegenerative
processes through neurotransmitter release, neurotrophic
factor and neurogenesis, and cerebral blood flow altera-
tion [20].

Depressive symptoms in antidepressant-naive patients
with PD correlate with relatively higher serotonin binding
in raphe nuclei and limbic structures, possibly reflecting
lower extracellular serotonin levels. It was found that
abnormal serotonergic neurotransmission plays a key role
in contributing to the pathophysiology of PD depression
[21]. This could help to explain how moderate aerobic
exercise could be beneficial for brain health, which
includes improving psychological status and cognitive
function, in addition to enhancing psychological
well being [21]. It is suggested that norepinephrine
activation by B-adrenergic receptors may be essential for
exercise-induced brain derived neurotrophic factor upre-
gulation [22]. Furthermore, it was also suggested that
physical activity and exercise probably alleviate some
symptoms associated with mild-to-moderate depression
and improve self-image, social skills, and cognitive
functioning [23-25]. These findings could be explained
by the possibility that aerobic exercise training may
inhibit gray matter volume loss in the insula, and that a
relationship may exist between preservation of insula gray
matter and improvement of psychological well-being
training [26]. The use of the treadmill for PD gait
rehabilitation increased the step length and improved the
gait impairment in PD [27]. It was concluded that
treadmill training in patients with PD improved lower
extremity functional tasks and patients’ physical well
being in daily life [28].

As reported previously, treadmill exercise leads to
improvement of motor performance [29]; it was also
demonstrated that treadmill exercise leads to increased
latency to fall (improved balance). These findings
suggested that treadmill exercise may, through adaptive
changes of the basal ganglia and motor circuitry, lead to
improvement in related motor tasks, and the beneficial
effects of exercise are accompanied by differential effects
on the dopaminergic system [30].



Limitations

The relatively small sample size and the short-term
nature of the program are factors that limit general-
izations to a broader population of individuals.
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Background

Patients with schizophrenia are known to have poor oral health and to die early from
cardiovascular disease. It is also known that Porphyromonas gingivalis is a
periodontopathogen, which is implicated in a number of systemic diseases, particularly
cardiovascular disease. However, little, if any, is known about the prevalence and the
quantity of this organism in the mouth of patients with schizophrenia.

Aim

To estimate the prevalence and quantity of P. gingivalis in saliva of patients with
schizophrenia compared with nonpsychiatric controls and to correlate the quantity
of P. gingivalis with the severity of psychopathology of schizophrenia.

Methods

Forty-three consecutive Arab attendees of the outpatient clinic of a psychiatric
Hospital in Jeddah, with a diagnosis of schizophrenia, were assessed by the Positive
and Negative Syndrome Scale and the Clinical Global Impression-Severity Scale. They
were compared with 43 nonpsychiatric controls, in terms of the prevalence and in
terms of the quantity of P. gingivalis in their saliva. For this purpose, anerobic culture
and real-time polymerase chain reaction (PCR) with a TagMan probe were used.
Results

In 82 (approximately 95%) participants, the real-time PCR results were matching those
obtained with anerobic culture. Using real-time PCR, P. gingivalis was detected in 30
(approximately 70%) patients and in six (approximately 149%) controls (P=0.000). The
P. gingivalis median (range) number of copies in salivary samples of patients and
controls were 5.6 x 107 (0-2.79'°) and 1.9 x 10° (0-6.847), respectively (P=0.002).
In addition, the P. gingivalis levels were positively correlated with the scores on all the
Positive and Negative Syndrome Scale and Clinical Global Impression-Severity Scale.
Conclusion

Real-time PCR, in keeping with the results of quantitative culture, showed that (i) there
is a higher prevalence and quantity of P. gingivalis in saliva of a sample of Arab patients
with schizophrenia compared with nonpsychiatric controls and (i) that there is a
positive correlation between quantity of P. gingivalis cells and the severity of
psychopathology of schizophrenia. Hopefully, the results of this pilot study will
encourage further research into the relationships between oral microbiota and
schizophrenia. Real-time PCR, as demonstrated by this study, is a promising tool in this
area. It is also hoped that some preventive dental programs will become an integral
part of a comprehensive psychiatric management to meet the need of this vulnerable
group of population.

Keywords:
Clinical Global Impression-Severity Scale, oral health, Porphyromonas gingivalis,
Positive and Negative Syndrome Scale, real-time PCR, saliva, schizophrenia
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Introduction

mental illness, misconceptions, fear of treatment, worry
about the cost of treatment, inability to access dental

Patients with schizophrenia have poor physical health and
high rates of mortality [1-3]. Oral health, which is an
integral part of the general health and contributes to self
esteem and quality of life, may have a low priority among
these patients who are, nevertheless, liable to get dental
problems [4]. General self-neglect associated with

2090-5408 © 2011 Okasha Institute of Psychiatry, Faculty of Medicine, Ain Shams University

services, and the adverse effects of medications are
among the most commonly cited barriers to dental care
[5,6].

It has been estimated that more than 700 different
bacterial species inhabit the human oral cavity [7].

DOI: 10.1097/01.XME.0000398717.30861.18
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Although the majority of oral microflora are normal/
commensal bacteria, some of them are opportunistic
pathogens responsible for the development of oral
microbial infectious diseases such as dental caries and
periodontitis [8]. One of the most pathogenic species of
the entire oral flora and perhaps the most extensively
studied species at the molecular level is Porphyromonas
gingivalis. 'This pathogen is frequently found as a
prominent component of the flora of subgingival lesions
of adult patients with periodontitis [9]. However,
P gingivalis not only causes chronic localized oral
conditions but may also increase the risk of systemic
diseases, such as atherosclerotic heart disease [10].

In patients with periodontitis, P gingivalis can be detected
in saliva, on the dorsum of the tongue, tonsils, buccal
mucosa, gingiva, and other mucous membranes [11],
whereas in periodontally healthy individuals, this organ-
ism is usually absent, or if present it is in low numbers
[12]. Studies suggest that periodontal disease can be
minimized through maintenance of oral cleanliness [13].
However, noncompliance is a major issue [14]. Although
it is a universal phenomenon, noncompliance appears to
affect people with severe mental illness, such as
schizophrenia, considerably more than other people
[15]. In these patients, noncompliance is found to be as
high with nonpsychiatric drugs as with psychiatric
medications [16] and is probably related to the severity
of psychopathology [17,18]. These patients are further
disadvantaged not only by having higher rates of physical
illnesses than those without schizophrenia but also by
experiencing greater difficulty in obtaining adequate
healthcare [19].

To date, however, there has been relatively little research
assessing orodental status of patients with schizophrenia.
Most of these studies have been published in specialty
journals in the field of oral health [4] and have focused on
institutionalized chronic patients (for example, [20-22]),
although the majority of patients are now living outside
hospital. Moreover, approaches have been mostly re-
stricted to a clinical descriptive level using self-report
questionnaires (for example, [5,23,24]) and/or clinical
dental examinations (for example, [21,25-27]), with main
interest centered around merely counting the number of
teeth. It may be rather surprising that, despite the
availability and the researchers’ extensive use of various
procedures to examine oral microorganisms in various
populations, no previous attempts have been made, as far
as we know, to detect or quantify oral opportunistic
pathogens, such as P gingivalis, in patients with schizo-
phrenia. These patients are particularly prone to cardio-
vascular disease [28], which is the chief cause of their
excess premature mortality [29]. Ironically, oral infection
with P gingivalis has been also strongly associated with
cardiovascular disease, even after adjustment for estab-
lished cardiovascular risk factors [10]. However, it is not
known whether there is any relationship between
P gingivalis and schizophrenia, although researchers have
tried, for more than a century, and still trying to find a role
for infectious agents in triggering schizophrenia [30].

The aim of this study is to estimate the prevalence and
quantity of P gmmgivalis in saliva of patients with
schizophrenia compared with nonpsychiatric controls
and to correlate the quantity of P gingivalis with the
severity of psychopathology of schizophrenia. We hypo-
thesize that the severity of oral infection in patients
with schizophrenia is related to the severity of psycho-
pathology.

Methods

A total of 43 Arab nationals were recruited from
consecutive attendees of the outpatient clinic of a large
private psychiatric hospital in Jeddah during the year
2010, with a diagnosis of schizophrenia [E20 of the
International Classification of Diseases tenth revision
(ICD-10)]) [31]. The duration of the condition was at
least 1 year. The patients’ age range was 20-50 years.
Patients were consistently prescribed a stable regimen of
antipsychotic medication for at least 3 months before
recruitment.

The control group consisted of 43 participants, individu-
ally matched for age and sex and randomly selected from
companions of patients and from hospital employees and
their acquaintances.

None of the participants had current febrile acute
infection, acute exacerbation of a chronic infection, or
an inflammatory disease, underlying hematologic, malig-
nant, severe cardiac, liver, or renal disease. None had used
antibiotics or had undergone any dental or general surgery
within the previous 3 months. Participants who had
missing teeth and women who were pregnant or lactating
were excluded from the study. Body mass index greater
than or equal to 35 or less than or equal to 18 and blood
pressure of more than 150/90 were also exclusion criteria.
Controls had no evidence of current or history of any
psychiatric disorder. Written informed consent was
obtained from each participant. Patients underwent a
standardized psychiatric interview during which the ICD-
10 diagnosis of schizophrenia was confirmed and two
measures were administered by a trained psychiatrist: (i)
the Positive and Negative Syndrome Scale (PANSS) [32].
This is a 30-item test, subdivided into three subscales: a
Positive Scale composed of seven items, a Negative Scale
composed of seven items, and a General Psychopathology
Scale composed of 16 items. Each item is rated on a
seven-point severity scale from 1 (no evidence) to 7
(extreme). (ii)) The Clinical Global Impression-Severity
Scale (CGls) [33]. This subscale of CGI assesses the
psychiatrist’s impression of the patient’s current illness
state on a scale ranging from 1 (not ill at all) to 7
(extremely ill).

Saliva sampling procedure

Saliva specimens were collected by expectoration into
sterile calibrated medical cups. Saliva was put into
Eppendorf tubes, which were immediately frozen at
—80° and stored until used in real-time polymerase chain
reaction (PCR). For the detection of P gingivalis by



bacterial culture, saliva samples were pooled in 1.5 ml of
reduced transport fluid and were processed for cultivation
under anerobic conditions within 4h of sampling.
Samples were vortexed for 2min and split. A total of
100 pl of the sample was used for culture by 10-fold serial
dilution in sterile phosphate-buffered saline solution.

Microbial culture

Serial 10-fold dilutions were prepared, and the last three
dilutions were used for plating on blood agar plates
(Oxoid, Basingstoke, UK) supplemented with horse
blood (5%; vol/vol), hemin (5mg/l), and menadione
(1 mg/l). This was incubated anerobically in jars filled
by the evacuation—replacement method with a mixture of
gases (85% Ny, 10% H,, 5% CO,) at 37°C for 7-14 days.
The isolates were identified as P gingivalis on the basis of
Gram staining, anerobic growth, having the typical colony
color and morphology, lacking colony autofluorescence,
positive hemagglutination with 3% sheep erythrocytes,
production of a set of metabolic enzymes (as tested with
the Rapid ID kit 32A), and having a positive indole
reaction. The total number of colony forming unit of
P, gingivalis in positive samples was determined.

Real-time polymerase chain reaction

Isolation of DNA

"To extract DNA from the bacteria present in saliva, frozen
suspensions were thawed and 100 pl of sample was used
for automated DNA extraction and for purification with
the MagNA Pure DNA Isolation Kit III (Bacteria, Fungi;
Roche Molecular Diagnostics, Roche Diagnostics Cor-
poration, Indianapolis, USA). The protocol included 1h
of pretreatment with proteinase K (20 mg/ml) at 56°C.
After isolation, the DNA was eluted in 100 pl of elution
buffer.

Polymerase chain reaction primers and probes

The 16S rRNA sequences of the genus Porphyromonas
were selected. The sequence of the forward primer was
5-GCGCTCAACGTTCAGCC-3' (basepairs 612-628);
the sequence of the reverse primer was 5'-CACGAATTC
CGCCTGC-3' (basepairs 664—679); and the sequence of
the TagMan probe was 5'-CACTGAACTCAAGCCCGG
CAGTTTCAA-3 (basepairs 634-660) The primers and
probes were purchased from Applied Biosystems (Foster
City, California, USA).

Quantitative polymerase chain reaction assay

PCR amplification was performed in a total reaction
mixture volume of 25 pl. The reaction mixtures contained
12.5ul of 2x TagMan universal PCR master mixture
(PCR buffer, deoxynucleoside triphosphates, AmpliTaq
Gold, an internal reference signal (6-carboxy-X-rhoda-
mine), uracil N-glycosylase, MgCl,; Applied Biosystems),
P, gingivalis-specific primer (300 nmol/l each), P gingivalis-
specific probe (100 nmol/l), and 5pul of purified DNA
from plaque samples. Five microliters of the DNA
extracted from P gingivalis W83 was used to prepare the
standard curve and as a positive control; the negative
control was Spul of sterile H,O. The samples were
subjected to an initial amplification cycle of 50°C for
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2 min and 95°C for 10 min, followed by 45 cycles at 95°C
for 15s and 60°C for 1 min.

The degradation of the probe by the DNA polymerase in
each elongation step induces an increase in fluorescence
that can be monitored during PCR amplification. The
fluorescence signal is normalized by dividing the reporter
dye emission (6-carboxyfluorescein) by the emission of
the passive reference (6-carboxy-X-rhodamine). The
higher the starting copy number of the nucleic acid
target is, the sooner a significant increase in fluorescence
is observed. Hence, this parameter can be used to
compare different amplification reactions. The number of
bacterial copies was calculated assuming that the genome
mass is equal to 2.37 fg (femtogram = 1071 g) [34].

Statistical analysis

Continuous data were expressed as mean [= standard
deviation (SD)] or median (range) and were compared
using Student’s 7-test, after testing for normality with a
Kolmogorov—Smirnov test and after normalization by log-
transformation where appropriate. Categorical data were
expressed as frequencies or proportions and were
analyzed with the two-tailed ¥° test. Correlations
between data were analyzed using Pearson’s coefficient.
Data that significantly correlated with P gingivalis number
of copies, after testing for potential collinearity using
Pearson’s correlations, were further analyzed using step-
wise multivariate linear regression analysis with both
forward selection and backward elimination (P < 0.05 for
entry and P> 0.10 for removal). The SPSS statistical
program, version 11.5 (SPSS for Windows, 2001, SPSS
Inc, Chicago, Illinois, USA) was used for all statistical
analyses and for sample size estimation. A two-tailed P
value of less than 0.05 was considered significant.

Results

Background characteristics of participants

Patients and controls were not different, except that
more patients were ‘currently smoking’ (‘Table 1).

Severity of psychopathology in the patient group
Mean (% SD) of scores of patients on the standard scales
of PANSS and CGls are given in Table 2.

Prevalence of salivary P. gingivalis

P, gingivalis was more prevalent in saliva from patients than
controls. P gingivalis was detected in approximately 70%
(30 of 43) of the patient group but was found only in
approximately 14% (six of 43) of the controls (Table 3).
For either group, no relationship was found between
detection of P gingivalis and sex, age, or nationality.
However, significant relationships were observed in both
groups between P gingivalis detection and being less
educated, being in a lower occupational position, being
unmarried, being a current smoker, and not being a
Miswak user (Table 3).
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Table 1 Background characteristics of participants

Patients (N=43) Controls (N=43) Significance
Sex
Male (n) 25 25 x2=0.000; df.=1; P=1.000
Female (n) 18 18
Age (years):
Mean (+ SD) 20.7 (£8.9) 30.3 (+9.0) 7=0.361; d.f.= 84; P=0.719
Age group:
<30 years (n) 28 27 X2=O.050; df.=1; P=0.822
>30 years (n) 15 16
Nationality:
Saudi (n) 20 21 X2=O.047; d.f.=1; P=0.829
Non-Saudi Arab (n) 23 22
Education level:
Intermediate or below (n) 33 25 x?=3.389; df.=1; P=0.066
Above intermediate (n) 10 18
Occupation:
Higher (n) 8 15 x2=2.908; df.=1; P=0.088
Lower (n) 35 28
Marital status:
Married (n) 21 27 x2= 1.697; df.=1; P=0.193
Unmarried?® (n) 22 16
Currently smoking
Yes (n) 27 15 x2=6.701; df.=1; P=0.010
No (n) 16 28
Miswak® habitual user:
Yes (n) 19 23 X2=O.745; df.=1; P=0.388
No (n) 24 20

@Never married, divorced, separated, and widowed.
PTooth cleaning stick.

Number of P. gingivalis cells

Table 4 shows the results of absolute quantification of
P gingivalis cells determined in individual PCR runs.
There is a significant difference between the number of
P gingivalis cells in salivary samples of patients and
controls.

Relationship of the salivary P. gingivalis count with the
severity of psychopathology in the patient group

The salivary levels of P gingivalis were significantly
positively correlated with the scores on all the PANSS
subscales. The highest correlation was noted with the
negative subscale. P gingivalis count also positively
correlated with the CGI score for severity (Table 5).

Comparison between polymerase chain reaction

and culture

Results obtained with real-time PCR were matching
those obtained with anerobic culture in 95.3% of cases

Table 2 Scores of patients on the Positive and Negative
Syndrome Scale and Clinical Global Impression-Severity Scale

Scale Score
PANSS
Total
Mean (+SD) 84.6 (£14.9)
Positive
Mean (+SD) 23.2 (£3.2)
Negative
Mean (+SD) 24.0 (£3.1)
General psychopathology
Mean (£ SD) 375 (+9.1)
CGils 5.8 (£1.1)

CGil, Clinical Global Impression-Severity Scale; PANSS, Positive and
Negative Syndrome Scale; SD, standard deviation.

(32 positive; 50 negative). A two-by-two contingency
table summarizes the results (Table 6). P gingivalis was
cultured from 32 (37.2%) of the 86 saliva specimens. All
these culture-positive samples were also positive by the
real-time PCR assay. In addition, four samples were
positive for P gingivalis by the real-time PCR but negative
by culture. These samples were thawed and recultured
for 14 days. Two of these samples yielded P gingivalis after
this prolonged culture. All the 50 culture-negative
samples were negative by the PCR assay (100%
specificity). None (0%) of the PCR negatives was found
to be culture positive (Table 6).

Further analyses were performed and stepwise forward
multivariate regression analysis was conducted for the
whole sample (V= 86) using the logarithmically trans-
formed number of copies of P gingivalis as the dependent
variable and sex, age, nationality, education level,
occupation, marital status, current smoking status,
Miswak habitual use, and presence/absence of schizo-
phrenia diagnosis as independent variables. The final
model that emerged from the stepwise analysis contained
only three predictors. In this model, the presence of
schizophrenia diagnosis remained significantly correlated
with the number of copies of P. gingivalis (Table 7).

Discussion

We believe that this study is the first to report a higher
prevalence of the oral pathogen, P, gingivalis, in saliva from
patients with schizophrenia than matched nonpsychiatric
controls, independent of sex, age, nationality, education
level, occupation, marital status, current smoking status,
and Miswak habitual use. We used saliva because, as an



An oral pathogen in patients with schizophrenia Fawzi et al. 153

Table 3 Prevalence of P. gingivalis by real-time PCR? Table 8 {continued)

Real-time PCR Sizgnificance
7 (

Real-time PCR  Significance " .
Positive Negative ng(d.f.=1) P Positive Negative »° (df.=1) P
N N N N
. b .
Al participants M|lsngk habitual user
Patients 30 13 27.5620  0.000 atients
Controls 6 37 Yes 10 9 4739 0.029
Sex No 20 4

Patients Cantrol
Male 19 6 1100  0.294 Yoo 0 23 8.019  0.005
Female 11 7 ° 6 14

Controls Total
Male 3 29 0.190 0.663 Yes 10 32 10.991 0.001
Female 3 15 No 26 18

Total #Number of pareticipants with P. gingivaliss/Number of participants
Male 22 28 0.225 0636  tegied (06).

Female 14 22 BTooth cleaning stick.
Age

Patients
<30 years 19 9 0.139 0.709
>30 years 11 4 . . . L. . . .

Control oral circulating fluid, saliva is heavily laden with bacteria
<30 years 3 24 0.488  0.485 (108-109 cfu/ml) [35]. Earlier, all 16S rRNA sequences of

Tot§|30 years 3 13 the genus Porphyromonas-based saliva studies had used
<30 years 290 33 0217  0.641 qualitative PCR. For the detection and quantification of
>30 years 14 17 P gingivalis in saliva samples in this study, however, we

Na;Ot’,‘a“;‘y: compared the results of a quantitative anaerobic culture
atients . .
Saudi 19 8 1691 o403  method with those of a real-time TagMan PCR assay,
Non-Saudi 18 5 which is, unlike conventional PCR assays, less susceptible

Control to PCR inhibition [36] and is suggested to provide a
Saudi 2 19 0.671 0.413 .. . . ..
Non-Saudi 4 18 sensitive, efficient, and reliable approach to quantitation

Total [37]. In keeping with this suggestion, we found the
ﬁa‘-‘dé g ;‘2‘ g; 1916 0166  gensitivity, specificity, and positive and negative predic-

on-oaudl . ) .
Education level: tive values of tl}e real-time PCR to be 88.9, 100, 100, and

Patients 92.6%, respectively. Therefore, we conclude that real-
Intermediate or below 28 5 16301 0000  time PCR confirms the results of quantitative culture of
Above intermediate 2 8 s T sl .

Control P, gingivalis and offers promising advantages with respect
Intermediate or below 6 19 5.021 0.025 to the rapidity and sensitivity of detection of P gingivalis
Above intermediate 0 18 in saliva samples. Until recently, however, very little

Total . . e
Intermediate or below 84 04 20561  0.000 attention h.as b.een given to the quaptlflcatlon of
Above intermediate o 26 P gingivalis in saliva, whether of psychiatric or nonpsy-

Occupation: chiatric populations.

Patients ) ) )
Higher 1 7 15.282  0.000 Our results demonstrated that in both patients and in

CLotWTr 29 6 controls P gingivalis detection was correlated with being
ontro . . . .
Higher 0 16 4132 00492 less educated and with being in a lower occupational
Lower 6 21 position. These results are consistent with previous

Total studies, which have shown that periodontitis is more
Higher 1 23 19.435 0.000 | ith 1 h h ith hich
Lower 35 57 common among people with low rather than with hig

Marital status: socioeconomic status, regardless of the indicator used

Patients [38]. Interestingly, despite the low socioeconomic level of
Married 11 10 5.882 0.015 .

Unmarried® 19 3 many of our clients, they probably preferred to attend our

Control private service over the charge-free centers available in
Married 0 27 11.767  0.001 the region. Whatever be the reason, it seems that poverty,

Tongamed : 6 10 which raises the risk of schizophrenia, especially deficit
Married 11 37 16.018  0.000 schizophrenia [39], might have preferentially reduced the
Unmarried? 25 13 chance of receiving adequate dental care and hence could

Culg:ii':nf:‘)ke“ partly explain our results. However, this study has also
Yes 24 3 12578 0000  shown in the nonpsychiatric controls a somewhat similar
No 6 10 trend of association between high prevalence of oral

Control P gingivalis and low educational and occupational levels.
Yes 5 10 7.206 0.007

Ti\kl) 1 27 Our finding that the P gingivalis detection was more

O;;S 09 13 24931  0.000 frequent among unmarried than married people in both
No 7 37 patients and controls is also consistent with other studies
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Table 4 Number of copies (median and range values) of P. gingivalis in salivary samples of patients and controls assessed

by real-time PCR absolute quantification.

Patients

Controls Significance®

Median (range) 5.6 x 107(0-2.79°)

1.9 x 10°%(0-6.84") t=3.136; d.f.=84; P=0.002

2After normalization using logarithmic transformation.

Table 5 Correlation coefficients between number of copies of P.
gingivalis in salivary samples of patients and scores on the
PANSS and CGls (N=43)

Table 7 Stepwise multiple regression analysis of variables
significantly related to number of copies of P. gingivalis among
total participants (N=386)

Scale r P Variable B SE B t P

PANSS scale Constant 14.790 2.093 7.065 0.000
Total 0.437 0.003 Smoker 3.802 1.145 0.373 3.321 0.001
Positive 0.328 0.032 Schizophrenia diagnosis 3.097 0.890 0.304 3.479 0.001
Negative 0.484 0.001 Education 2467 1.195 0.227 2.065 0.042
General psychopathology 0.393 0.009 - T i - -

CGls 0.453 0.002 Regression analysis included sex, age, nationality, education level,

CGil, Clinical Global Impression-Severity Scale; PANSS, Positive and
Negative Syndrome Scale.

Table 6 Detection of P. gingivalis by real-time PCR and
anerobic culture

Real-time PCR result®

Anerobic culture result Positive (n) Negative (n) Total (N)
Positive (n) 32 0 32
Negative (n) 4 50 54
Total (n) 36 50 86

2Sensitivity=88.9%; specificity=100.0%; positive predictive value=
100.0%; negative predictive value=92.6%.

showing higher susceptibility to various infections among
single, widowed, and separated individuals rather than
married individuals, independent of other demographic
factors [40].

In addition, in keeping with other studies, which have
indicated that smoking significantly increases the risk for
the development of extensive and severe oral infections
[41], we found significant correlation between P, gingivalis
detection and current smoking in both patients and in
controls. In the final model of regression analysis, we
found that being a current smoker was the most
predictive variable for the level of P gingivalis in saliva.

Interestingly, habitual use of ‘Miswak’ (the chewing stick
or the traditional toothbrush commonly used in Saudi
Arabia and many Islamic countries) was negatively
associated in this study with P gingivalis detection. This
should lend support to the few previous studies, which
have suggested that regular use of Miswak is associated
with good oral health [42-44].

Correlation coefficients of the salivary levels of P gingivalis
with scores on PANSS and CGls were determined in this
study. The results showed that P gingivalis levels were
significantly associated with the severity of schizophrenia
psychopathology as expressed by scores of both instru-
ments, with negative symptoms presenting the strongest
correlation. The achieved results were not unexpected,
considering that negative symptoms, which include

occupation, marital status, current smoking status, Miswak habitual use,
and schizophrenia diagnosis. B=raw (unstandardized) regression
coefficient for the association between stated variables and number
of copies of P. gingivalis.

Adjusted R?=0.411; F=20.753; P=0.000.

SE, standard error.

symptoms such as lack of initiative (PANSS: N2), apathy,
anergy, or avolition (PANSS: N4), etc. would likely lead to
reduced self-care and poor dental health, far worse than
that of members of the general population [5]. However,
a cause and effect relationship between severities of the
negative or other symptoms of schizophrenia and
quantities of the oral pathogen should not be claimed
by this pilot study, at least because of the limitation of its
cross-sectional design.

Among participants those with evidence of cardiovascular
disease were excluded from the study. However, this
variable would have been important and interesting to
investigate when relating to both P gmngivalis and
schizophrenia. Moreover, the study was limited by not
reporting some rather relevant data such as details of
medication history, general and dental clinical and
radiographic examination findings. We did not assess
the cognitive functions, although the central role of
cognitive dysfunction in schizophrenia has been increas-
ingly appreciated [45], whereas there have been some
suggestions that cognitive impairment may be associated
with periodontal disease [46,47]. Morecover, the endo-
crine and metabolic status of the participants, despite
relevance to both schizophrenia and oral infections with a
possible confounding role, were not evaluated. One more
limitation is the relatively small sample size.

Conclusion

Within the limits of this study, we conclude that the real-
time PCR has confirmed the results of quantitative
culture and has demonstrated significantly higher pre-
valence and quantity of P gingivalis in the saliva of
patients with schizophrenia compared with nonpsychia-
tric controls. Both real-time PCR and quantitative culture
have also confirmed a positive correlation between
quantity of P gingivalis cells and severity of psychopathol-
ogy of schizophrenia. This pilot study may be the first to



report such findings. It is hoped, however, that the results
will encourage further research into the relationships
between oral microbiota and schizophrenia. Real-time
PCR, with its capacity to produce both qualitative and
quantitative results, is a promising tool in this area. We
should also hope that the need of the mentally ill for
more dental care will be appreciated by all concerned and
that some preventive dental programs will become an
integral part of comprehensive psychiatric management
to meet the need of this vulnerable group of population.

There is no conflict of interest to declare.
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Introduction

Patients suffering from cancer may be more vulnerable to depressive symptoms and
suicidality. These symptoms may be affected by the degree of religiosity and faith.
Aim

The objective of this study was to assess the depressive symptoms, hopelessness,
and suicidality among patients suffering from cancer and to study the role of religiosity
and how it affects depressive symptoms, hopelessness, and suicidality in this group of
patients.

Materials and methods

This is a cross-sectional study among a sample of patients with cancer. They were
subjected to sociodemographic sheets and self-report questionnaires (Beck
Depression Inventory (BDI), Beck Hopelessness Scale, Religious Orientation
Scale-Revised (internal-external religiosity).

Results

Most of the patients (97.5%) expressed depressive symptoms (BDI> 10) with different
severities: mild (10.3%), moderate (76.9%), and severe (12.5%). The highest severity
was among patients suffering from breast cancer. The majority (77.9%) of patient
scores in hopelessness were estimated to be mild. There was an indirect relationship
between BDI scores and scores of external and internal religiosity. The study revealed
an indirect relationship between hopelessness scores and external religiosity scores.
However, the relationship was statistically nonsignificant.

Conclusion

This study revealed that Egyptian patients who are suffering from cancer experience a
high frequency of depressive symptoms. However, hopelessness and suicidality are

expressed in low frequency.
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Introduction

The term ‘malignancy’ refers to cancerous cells that
usually have the ability to spread, invade, and destroy
tissue. Malignant cells tend to have fast, uncontrolled
growth due to changes in their genetic makeup. There
are more than 100 different types of cancer. Most cancers
are named for the organ or the type of cell in which they
start. The leading cancers in Egyptian patients are of the
urinary bladder (32.67%), gastrointestinal tract (22.24%),
breast (13.15%), and lymphoma (9.8%) [1].

Several studies have also studied hopelessness and
depression in terminally ill and oncology patients; it
revealed that hopelessness at the time of an index
psychiatric assessment is a significant predictor of
eventual completed suicide [2]. This evidence suggests
that there is a relatively consistent association between
hopelessness and suicide that cannot be explained by
depression alone. Weishaar and Beck [3] concluded that
hopelessness serves as an important intervening variable
that mediates the relationship between depression and

suicide. Chochinov ¢z @/. [4] confirm the relevance of the
construct of hopelessness for understanding suicidal
ideation and behavior.

Religiosity is a complex phenomenon that has a profound
impact on the daily lives of human beings and is related
to aspects of individual subjective experience such as
meaning, personal happiness, and the effects of traumatic
life events [5]. Spilka er 4/ [6] applied the general-
attribution theory to the psychology of religion, in which
it could be suggested that the religious framework serves
as a source for explaining various life events. Moreover,
James and Wells [5] hypothesized that religiosity
mediates behavioral-cognitive mechanisms as it affects
mental health perception.

Studying the relation between religiosity, depression, and
hopelessness in terminally ill patients is of increasing
importance. Different studies on patients with cancer
and their families revealed that religion has an effect on
their psychological well being and coping abilities [7,8].
There is a growing body of evidence that religiosity can

2090-5408 © 2011 Okasha Institute of Psychiatry, Faculty of Medicine, Ain Shams University DOI: 10.1097/01.XME.0000398843.42666.a3
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buffer depression and support the healing process [9].
Moreover, a positive relationship had been found
between religiosity, psychological well being, and adap-
tive coping for patients with cancer [10,11]. In contrast,
negative religious coping was associated with significantly
poorer functioning on almost all outcomes: depression,
distress, mental health, pain, and fatigue [12].

This study hypothesized that patients with cancer suffer
from depressive and suicidal symptoms. Religiosity
decreases the intensity of these symptoms.

The aim of this study was to assess the depressive
symptoms, hopelessness, and suicidality among patients
suffering from cancer and to study the role of religiosity
and how it affects depressive symptoms, hopelessness,
and suicidality in this group of patients.

Patients and methods
Study type
This is a cross-sectional study.

Site of the study

Clinical data were collected from patients seeking
medical services at the Hospital of Electricity. This
hospital is located in Eastern Cairo; however, it serves
workers and employees of the ‘Ministry of Electricity and
Energy’ in all cities and in governorates of the whole
country of Egypt.

Study population

The participants of the study were selected from patients
with cancer seeking medical advice at the above-
mentioned hospital during a period of 3 months from
June to September 2010. Patients fulfilling the inclusion
criteria were contacted personally, and informed consent
was obtained from those who agreed to participate after
explaining the purpose of the study, the interview
process, and the use of the collected data. Eighty out of
97 selected patients agreed to participate in the study.

Inclusion criteria included (i) patients having the clinical
diagnosis of cancer in any stage of treatment or remission,
(i1) patients who can read and write, and (iii) patients
who signed the informed consent. Exclusion criteria
included (i) patients with a known psychiatric disorder
discovered before the appearance of cancer, (ii) illiterate
patients, and (iii) patients who refused to participate in
the study.

Sociodemographic and illness characteristics were col-
lected and included age, sex, marital status, educational
level, employment, religion, number of chemotherapy
cycles, and radiotherapy sessions. Sociodemographic
sheets and self-report questionnaires were distributed
and collected from patients after approximately 1 h, when
they finished filling them.

Depressive symptoms were detected by the Beck
Depression Inventory IT (BDI-II). This is a 21-item self-
report instrument that assesses the severity of depressive
symptomatology in adults. It is a revised version of the

original BDI [13], updated to correspond to criteria from
the Diagnostic and Statistical Manual of Mental Disorders [14].
Each of the 21 items measures the presence and the
severity of a somatic or cognitive symptom of depression,
rated on a four-point scale ranging from 0 to 3. The ratings
are summed, yielding a total score that can range from 0
to 63. Severity scores are interpreted as follows: 0-9,
minimal; 10-16, mild; 17-29, moderate; and 30-63,
severe. The BDI-II has been validated as a sensitive,
specific, and predictive tool for measuring depression
[15]. Despite the fact that the somatic symptoms of pre-
existing medical conditions may overlap those of depres-
sion, studies have shown that the somatic items do not
interfere with the discriminative capacity of the BDI-II
in primary-care settings [16]. The BDI-II has also been
shown to be sensitive and specific at any phase of a
depressive disorder [17].

Hopelessness and suicidality were measured by the Beck
Hopelessness Scale (BHS). This is a self-report ques-
tionnaire with 20 items. The patient must rate each of
them as a True or False statement. The severity of
hopelessness is calculated by summing scores for the 20
items, the total score ranging from 0 = no hopelessness
to 20 = maximum hopelessness. Scores ranged from
0-3 = minimal hopelessness; 4-8 = mild; 9-14 = moder-
ate; and 15-20 =severe hopelessness. The BHS is
positively associated with an elevated risk of an eventual
suicide attempt or suicide completion. A high score
indicates that the treatment of the patient must be
rigorous and constant [13]. The English version of BHS
has been translated to Arabic and then translated back
into English separately.

Religiosity was measured by the Religious Orientation
Scale-Revised (internal-external religiosity) [18], which
has strong psychometric properties and is considered the
best current measure of religious orientation [19] with
reliability for internal being 0.83 and for external being
0.65 [20]. The validity of the Religious Orientation Scale
is generally well supported, but due to the value-laden
nature of the scale and to the evolving definition of
internal and external over time, specifically what it
measures has been open to a great deal of discussion. The
revised version of the Religious Orientation Scale, the
internal-external religiosity [18], was created as a
response to the analysis of the original created by
Kirkpatrick [21]. The Arabic version was used in this
study by El Behairy and Demerdash [22].

Ethical consideration

The participation was entirely on a voluntary basis. All
patients were guaranteed confidentiality. The study was
approved by the Research Ethics Committee.

Statistical analysis

Data were transferred to a personal computer. Analysis
was carried out using Statistical Package for Social
Sciences version 10 (SPSS Inc., USA). The Pearson’s
y*-test was used for comparison between qualitative
variables. Linear regression was performed for indepen-
dent variables of depression. P value was used to indicate
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the level of significance (P < 0.05 is considered sig-
nificant, P < 0.01 is highly significant, P < 0.001 is very
highly significant).

Results

This study aimed to assess the severity of depression and
hopelessness in patients with different types of malig-
nancy and to investigate their relationship with religious
orientation. The study was conducted on 14 patients with
lung cancer, 10 patients with colon cancer, 22 patients
with breast cancer, 10 patients with leukemia, 10 patients
with liver cancer, and 14 patients with urinary bladder
cancer (Table 1).

The mean scores of religiosity (internal and external)
BDI and BHS are illustrated in Table 2. A very high
statistically significant relationship (£ = 0.000) was ob-
served between the external religiosity and type of
cancer; highest external religiosity was associated with
liver, lung, and urinary bladder cancers.

The highest mean scores of hopelessness and depression
were observed in patients with breast cancer, followed by
colon cancer and then lung cancer. It was observed that
depressive symptoms were encountered in all patients
with different percentages (Table 3). Mild depression
was found in 40% of patients suffering from leukemia and
in 28.6% of patients suffering from urinary bladder cancer.
Moderate depression occurred in all of the patients
suffering from lung cancer and in those suffering from
liver cancer, in 80% of patients suffering from colon
cancer, in 71.4% patients suffering from urinary bladder

Table 1 Age and sex of patients

Sex Age (years)

Group Number Male Female Mean+SD
Lung cancer 14 14 0 55.29+6.318
Colon cancer 10 8 2 58.80+6.713
Breast cancer 22 0 22 51.64+7.081
Leukemia 10 8 2 56.40+£17.122
Liver cancer 10 10 0 58.60+10.276
UB cancer 14 12 2 5757 £9.329

SD, standard deviation; UB, urinary bladder.

Table 2 Mean scores of BDI, BHS, and ROS

cancer, in 63.6% of patients suffering from breast cancer,
and in 40% of patients suffering from leukemia. Severe
depression occurred in 27.3% of patients suffering
from breast cancer, in 20% of patients suffering from
colon cancer, and in 20% of patients suffering from
leukemia.

According to BHS (Table 4) mild hopelessness was found
in all patients suffering from liver cancer, in 85.7% of
patients with lung cancer, in 51.7% of patients with
urinary bladder cancer, in 50% of patients with breast
cancer, and in 40% of patients with leukemia. Moderate
hopelessness was seen in 51.7% of patients with urinary
bladder cancer, in 22.7% of patients with breast cancer, in
20% of patients with colon cancer, in 14% of patients with
lung cancer, and in 10% of patients with leukemia. Severe
hopelessness was found in 18.2% of patients with breast
cancer, and in 10% of patients with leukemia. In contrast,
no hopelessness was detected in 42.9% of patients with
bladder cancer, in 40% of patients with leukemia, and in
9% of patients with breast cancer.

Direct relationship was observed between severity of
depression and severity of hopelessness, with a very high
statistical significance (P = 0.000). Meanwhile, there was
an indirect relationship between BDI scores and scores of
external and internal religiosity. The study revealed an
indirect relationship between hopelessness scores and
external religiosity scores. However, the relationship was
statistically nonsignificant.

Discussion

Cancer as a stress

Anxiety, worry, and fear are certainly common emotional
responses to the threat of a disease and particularly to the
threat of metastases and death associated with the
diagnosis of cancer. Several reports have indicated that
screenings, investigations, announcements, and treat-
ment of cancer may induce or precipitate a series of
psychological disorders, including transient anxiety at one
extreme and elevated rate of depression and suicide at
the other [23-25].

This study explored the symptoms of depression and
hopelessness among a group of patients suffering from

BDI BHS E-ROS I-ROS

Group (n) Mean £ SD Mean £ SD Mean £ SD Mean +SD
Lung cancer (14) 2457 +3.502 6.291+1.939 36.861+2.033 31.14+3.697
Colon cancer (10) 24.60+3.918 6.70+£3.917 33.00+1.633 30.20+1.814
Breast cancer (22) 25.09+6.316 8.23+5.014 34.18+3.319 30.00+3.147
Leukemia (10) 21.80+4.826 5.80+5.266 35.20+2.348 27.401+2.366
Liver cancer (10) 23.80+1.814 4.9010.994 37.801+2.348 30.601+6.096
UB cancer (14) 21.571+4.071 3.931+2.464 36.431+2.209 29.29+3.625
Test used ANOVA
f value 1.492 2.584 6.036 1.452
P value 0.203 0.033 0.000 0.216

NS Significant VHS NS

ANOVA, analysis of variance; BDI, Beck Depression Inventory; BHS, Beck Hopelessness Scale; E-ROS, External Religious Orientation Scale;
I-ROS, Internal Religious Orientation Scale; NS, not significant; ROS, Religious Orientation Scale; SD, standard deviation; UB, urinary bladder;

VHS, very highly significant.
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Table 3 Distribution of depressive symptoms as measured
by BDI

BDI

Group (n) Minimal Mild Moderate Severe x> d.f. Pvalue

Lung 0 0 14 0 38.26 15 0.001HS
cancer
(14)

Colon 0 0 8 2
cancer
(10)

Breast 2 0 14 6
cancer
(20)

Leukemia 0 4 4 2
(10)

Liver 0 0 10 0
cancer
(10)

uB 0 4 10 0
cancer
(14)

Total (80) 2 8 60 10

BDI, Beck Depression Inventory; d.f., degree of freedom; HS, highly
significant; SD, standard deviation; UB, urinary bladder.

Table 4 Distribution of hopelessness as measured by BHS

BHS
Group (n) None Mild Moderate Severe 7> df. Pvalue
Lung cancer 0 12 2 0 0.002 15 0.000
(14) VHS
Colon cancer 0 8 2 0
(10)
Breast cancer 2 11 5 4
(20)
Leukemia (10) 4 4 1 1
Liver cancer 0 10 0
(10)
UB cancer 6 8 0 0
(14)
Total (80) 12 53 10 5

BHS, Beck Hopelessness Scale; d.f., degree of freedom; UB, urinary
bladder; SD, standard deviation.

different types of cancer. Only two patients expressed
minimal depressive symptoms and did not score in
hopelessness scale; they were married women in the late
fifties (58 and 57 years), with relatively long duration of
breast cancer surviving (2 years) moderate religiosity
scores with no discrepancy between external and internal
religiosity.

Research suggests that most patients with cancer
maintained high levels of hope when they were in
remission, and interestingly the degree of hope actually
increased as the illness progressed [25].

Depressive symptoms among patients with cancer

Depression is common in the general population and in
adults and children with cancer and frequently coexists
with anxiety and pain [26]. Depression is one of the most
common psychiatric disorders seen in patients with
advanced cancer [27]. Diagnostic and treatment chal-
lenges faced by healthcare professionals in this area

remain considerable. These challenges include a distinct
lack of adequate supporting evidence and a host of
common misconceptions (Irving and Lloyd-Williams,
2010). Owing to the lack of recognized criteria, pre-
valence estimates vary widely from 5 to 26% for major
depression and from 7.2 to 25.7% for minor depression in
those patients with advanced cancer [28-31].

In this study, most of the patients (97.5%) expressed
depressive symptoms (BDI > 10) with different severi-
ties: mild (10.3%), moderate (76.9%), and severe
(12.5%). Even if we exclude the number of patients
suffering from mild depression, the percentage of
Egyptian patients suffering from cancer and expressing
depressive symptoms remains the highest among recent
studies addressing the same issue [28-31].

A number of psychological factors promoting depression
have been associated with advanced cancer. These in-
clude the emotional impact of cancer diagnosis, medica-
tion side effects, and the progression of cancer-associated
disability [32]. Moreover, lifestyle changes, financial
concerns, pain, fear of death, and the stigma of being a
patient with cancer add to the patient’s stresses [33].
The Egyptian society suffers from most of these factors,
especially financial concerns, stigma, disability, and side
effects.

This study revealed that depressive symptoms were
highest in severity among patients suffering from breast
cancer; this result could be understood when taking into
consideration the effect of physical disfigurement after
mastectomy and its perceived relationship to femininity
and sexuality. A review of the literature revealed
important attributions to these results. Women’s sexuality
can be especially complex after breast cancer [34]. The
impact of sexual changes can last for many years after
successful treatment [35,36]. It is often associated with
serious physical and emotional side effects [37,38] and is
unlike other types of cancer assessed in this study, in
which no evident physical disfigurement occurs after
surgical intervention.

Hope and hopelessness with cancer and role

of religiosity

The experience of hope is important in everyday life and
especially while coping with a highly stressful life event
such as cancer [39,40]. Hope is related to quality of life
and well being, both in the general population and for
persons coping with various illnesses [41,42]. Snyder ez a/.
[43] defined hope as a set of cognitive beliefs with two
added components: ‘agency’, related to goals (determina-
tion in meeting goals), and ‘pathways’, to these goals
(sense of ability in meeting goals). Within this perspec-
tive, hope is not a single response to an event, but rather
involves a more general orientation to the future [25].

According to this, people with advanced cancer do have
goals they wish to meet. They may possess the determina-
tion and the sense of ability to achieve their goals. The
content of some of their goal might be specifically related
to coping with cancer. For example, patients with cancer
might wish for cure, for not suffering, for spending time
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with loved ones, or for coping better with their illness [44].
Depression is associated with a desire to hasten death in
terminally ill patients with cancer [45,46]. Recent studies
have gone on to suggest that depression in patients with
advanced cancer is not only associated with an increased
interest in assisted suicide but is also associated with an
instability of this interest. It follows that when confronted
with a request for patient-assisted suicide the possibility of
depression should be considered [47].

Assessment of hopelessness scores was found to be
related to the tendency for suicidality. This study
revealed hopelessness in 85% of patients: severe (7.4%),
moderate (14.7%), and mild (77.9%). Although moderate
depressive symptoms were the most encountered in the
studied group, the majority of patient scores in hope-
lessness were estimated to be mild, which means that
suicidal tendency in this group is low despite of the high
frequency of depressive symptoms. This result can be
explained by the assumption that the idea of suicide is
strongly prohibited religiously and is a totally unaccep-
table idea among the majority of population in the
Egyptian community. This was commonly observed while
interviewing patients and attitudes were assessed while
performing the BHS.

In contrast, the inclination to religion during severe
stress, especially the stress encountered during severe
and chronic illnesses, is usually accompanied by the
increase in religious activities as a way of relieving stress
associated with illness.

Hopelessness was most severe among patients with
breast cancer. These women experience a range of serious
negative emotional changes as a result of disturbances to
their sexuality, including fear of loss of fertility, negative
body image, feelings of sexual unattractiveness [35], loss
of femininity [48], depression and anxiety [49], as well as
alterations to their sexual self [50].

Other studies suggested an increased rate of suicide in
patients with cancer. Llorente ez @/. [51] have conducted a
population-based, retrospective cohort review of men
aged 65 or more, residing in South Florida. The average
annual incidence of suicide for men was 55.3 per 100 000
people, but for men with cancer, the rate was 274.7 per
100 000 people. The risk of suicide in men with prostate
cancer was 4.24 times that of an age-specific and sex-
specific cohort. Bill-Axelson ez 4/ [52] presented their
investigation of the suicide rate in the Swedish popula-
tion. In total, 128 suicides were reported among 77 439
patients with cancer .

Does religiosity play a role in enhancing hope?

The relationship between religion and mental health has
been debated for centuries. History shows that religious
organizations were often the first to offer compassionate
care to the vulnerable groups. The first hospitals for
patients with mental health problems established in the
fourteenth century were church-sponsored and priest-
managed [53].

In Egypt, similar to most Arab countries, Islamic beliefs
and practices deeply affect lifestyle. The Koran teaches
the value of pity, humility, and compassion toward human
beings and underlines the importance of patience, loyalty,
integrity, and control of impulses and desires [54]. The
welfare of all members is vital to the community mental
health, and professionals can encourage the patient to
take care of himself as the body is God’s gift and should
not be abused [55,56].

"This study revealed an indirect relationship between BDI
scores and scores of external and internal religiosity and
an indirect relationship (statistically nonsignificant)
between hopelessness scores (including suicidality) and
external religiosity. Herth [57] found a positive relation-
ship between coping, religion, and hope in three settings:
in patients undergoing chemotherapy, in outpatients, and
in those in the home setting. Fehring ez /. [58] found that
religiosity, hope, and positive mood states were all
positively-related. Stanton ¢ @/. [59] found that turning
to religion as a coping style is effective for less hopeful
women. Van Ness and Larson [60] in their review of the
literature on hope and religion at the end-of-life of elderly
persons, examined whether hope may serve as a mediator
for the positive outcome effect of religiosity. They
concluded that the role of hope as a mediator between
religiosity and mental health is not well established and
that more research is needed.

Study on the impact of religion on suicide has not yielded
consistent results. Some investigators have argued for a
model based on the alternative conception of religious
commitment (e.g. religiosity per se¢) as a prophylactic
against suicide [61]. Durkheim’s [62] theory of religious
integration serves as a point of departure for sociological
study on suicide. The key dimension of integration is the
sheer number of shared beliefs and practices. The more
numerous and strong these beliefs and practices are, the
greater the integration, and the lesser the risk of suicide.
In all cases, however, theoretical arguments are often
based on individual-level processes involving how religion
promotes meaning for individuals and thereby lowers the
risk of suicide [61].

Belief in an afterlife as a reward for persevering through
life crises, such as divorce, unemployment, and death,
probably lowers suicide risk far more than many other
religious beliefs such as the Virgin Birth [63]. Belief in an
afterlife, of course, might lead some individuals to
commit suicide to hasten attainment of this state. As
a consequence, most religions have prohibitions against
suicide to discourage people from deciding on this
tactic [64].

In Eastern culture, religion plays an important role as a
deterrent of suicide; however, studies are still scarce in
this domain. Research pointed out that many people who
were not religious previously might turn to religion for
comfort [65,66]. This often involves beliefs in a living and
caring God, private religious activities, reading religious
scriptures for direction and encouragement, or looking for
support from pastors or members of faith community. In
fact, many studies commonly reported that religiousness
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is a powerful resource of hope, meaning and purpose in
life, comfort, and solace. These protective and beneficial
effects are particularly strong in people with illness and
disability [67-71].

For this, Braam ¢ a/. [72] explained that: ‘Religion may
offer a frame of reference toward questions of life,
sufferings, and death, and may help to accept a decrease
in physical functioning in light of religious and spiritual
values’. In Islam, meditation and prayer are very
supportive when experiencing difficulties and they can
be used in therapy; for instance, if a patient requests to
pray in front of the therapist, such a request should be
fulfilled. The lack of desire for praying can be seen as a
symptom of distress and can come along with a deep
sense of guilt [55,56].

Clinical implications

We need to conduct further studies on the impact of
religiosity on the survival and the prognosis of the
depressed patients with cancer. General practitioners
and oncologists would be guided to the best way to detect
psychiatric illness and to differentiate it from the normal
reaction to stress of cancer. Diagnosis through the clinical
guidelines suggested an assessment of mood through
review of patients with cancer, and finally multidisci-
plinary care can improve outcomes for patients with
cancer and should be considered throughout management
and treatment.

Limitations

A more comprehensive study would include psychiatric
history and examination, which was difficult to perform in
this study due to unwillingness from the part of most
patients to be examined by a psychiatrist while they are
in the medical ward, for fear of embarrassment and
stigma. Moreover, other scales to examine suicidality
should be included in the study; however, available rating
scales required a direct interview with the patients,
which was quite difficult especially when talking directly
about death and dying. This sensitive issue is casier
written than said. This study would better be conducted
as a case—control study, but it was quite difficult to find a
number of control individuals from patients with cancer
not experiencing any psychiatric manifestations.
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Introduction

Depression is common in patients with epilepsy, resulting in lack of response to
antiepileptic drugs. Antiepileptic drugs are found to reduce folic acid level. Depression
is a common symptom of folate deficiency. This study was undertaken to assess the
relationship between serum folate levels and depression in patients with refractory
epilepsy.

Patients and Methods

The study included 37 patients with refractory epilepsy, attending the neuropsychiatric
outpatient clinic in the Suez Canal University hospital after giving written informed
consent. We included adult male and female patients with age ranging from 18-40
years. Patients were subjected to clinical history, examination, serum folate level, and
Hamilton Depression Rating Scale.

Results

According to the Hamilton Depression Scale, 62.2% were estimated to have mild,
moderate, and severe depression. Half of the patients (48.7%) were estimated to have
low levels of folic acid, with nine of them (24.3%) were having low normal values. There
was significant association between severe depression and low folic acid level (<3.5).
Longer duration of the disease was found to be associated with lower folic acid levels
and higher depression scale score with significant difference. There was no significant
association between received drugs and the severity of depression or low serum folic
acid.

Conclusion

Depression was higher in patients with refractory epilepsy. Low serum folic acid was
considered as a risk factor for depression and its severity in patients with refractory

epilepsy, particularly in patients receiving polytherapy.
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Introduction

Depression is the most common psychiatric disease in
patients with epilepsy with average incidence of 30-40%
[1]. Depression has been associated with lack of response
to AEDs, and thereby with the likelihood of developing
pharmacoresistant or intractable epilepsy [2]. Refractory
epilepsy is defined as two or more seizures per month for
a period of 2 years or more despite supervised trials (6
months each twice with monotherapy and once with
polytherapy) [3].

Several antiepileptic drugs (AEDs), such as carbamaze-
pine, valproic acid, phenytoin, oxcarbazepine, and lamo-
trigine have been reported to reduce folic acid absorption
in humans [4,5]. Serum and red blood cell folate are
reduced in up to 90% patients receiving phenytoin,
carbamazepine, or barbiturates [6]. Depression is a
common symptom of folate deficiency [7].

The aim of this study was to assess the relationship
between serum folate levels and depression in patients

with refractory epilepsy attending the neuropsychiatry
outpatient clinic in the Suez Canal University hospital.

Patients and methods

The study included 37 patients with refractory epilepsy
attending the neuropsychiatric outpatient clinic in Suez
Canal University hospital after giving written informed
consent. Both adult male and female patients with age
ranging from 18 to 40 years old were included. We
excluded patients who did not experience epileptic
seizures for at least 2 weeks, patients receiving folic acid
supplementation, patients known to be mentally re-
tarded, patients with psychotic symptoms, patients with
chronic organic diseases, patients with family history of
depression, patients with substance abuse, and female
patients in premenstrual or postmenopausal periods.

Patients fulfilling the inclusion and exclusion criteria
were subjected to clinical history, examination, serum

2090-5408 © 2011 Okasha Institute of Psychiatry, Faculty of Medicine, Ain Shams University DOI: 10.1097/01.XME.0000398472.88806.81
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folate level in which the normal range of folate levels is
3.5-16.1 ng/ml (3.5 ng/ml-7.7 ng/ml will be considered to
be in the low normal range) [8], and the Hamilton
Depression Rating Scale in which a multiple-choice
questionnaire was used to detect and to rate the severity
of a patient’s depression [9].

Data were imported into the Statistical Package for the
Social Sciences (latest available version of SPSS, SPSS
Inc., Chicago, Illinois, USA) software for analysis.
According to the type of data, the following tests were
used to test differences for significance: y* and paired
7-test. The assessment of odds ratio was used to test the
relationship between different dependent and indepen-
dent variables. P value was set at a value of less than 0.05
for significant results and less than 0.01 for highly
significant results. An informed consent was taken from
all the patients before taking any data or conducting any
investigations.

Results

Of the 37 patients, 20 of them (54.1%) were women and
17 of them (45.9%) were men. The age of the studied
patients was found to be ranging from 22 to 38 years.

According to the received medications and duration of
disease, no monotherapy was received, most commonly
drugs were used in combination (polytherapy) of two or
three drugs. Carbamezapine and phenytoin were received
by 28 patients for each drug (75.7%). Valporic acid was
received by 24 patients (64.86%). The mean duration of
the disease was 12.1 years with most of the patients
(56.8%) having been diagnosed for 10-15 years.

According to the Hamilton Depression Scale, 14 patients
(37.8%) were not depressed. Ten patients (27.1%) were
estimated to have mild depression, whereas eight (21.6%)
had severe depression (Table 1).

Approximately half of the patients (48.7%) were esti-
mated to have low levels of folic acid, with nine of them
(24.3%) having low normal values (Table 2). There was
significant association between severe depression and low
folic acid level (<3.5). There is significant association
between patients with no depression (13.5%) and high
normal level of folic acid (Table 3).

Longer duration of the disease was found to be associated
with lower folic acid levels with significant difference
(Table 4). There was significant difference between
longer duration of the disease and higher depression scale
score (‘Table 5).

Table 1 Severity of depression according to Hamilton
Depression Scale

Depression scale Number Percentage (%)
No depression (0-6) 14 37.8
Mild depression (7-17) 10 271
Moderate depression (18-24) 5 135
Severe depression (>24) 8 21.6
Total 37 100

Table 2 Folic acid level among the studied patients

Folic acid level Number Percentage (%)
Low (<3.5) 18 48.7
Low normal (3.5-7.7) 9 24.3
Medium normal (7.8-11.9) 5 135
High normal (12-16) 5 13.5
Total 37 100

There was no significant association between received
drugs and the severity of depression. However, most of
the patients with severe depression were receiving car-
bamezapine and phenytoin as part of their therapy, either
alone or in combination with valporic acid (Table 6).
There was also no significant association between receiv-
ed drugs and low serum folic acid, although most of the
patients with low serum folic acid were receiving carba-
mezapine and phenytoin as part of their therapy, either
alone or in combination with valporic acid (Table 7).

Discussion

Depression is the most common psychiatric disease in
patients with epilepsy [1]. An average incidence of 30—
40% is, however, assumed [10]. Hitiris ¢z @/. [2] reported
that depression due to the reduction in serum folate,
which is associated with the induction of enzymes by
AEDs, has been associated with lack of response to AEDs
and thereby with the likelihood of developing pharma-
coresistant epilepsy.

Hence, more important is that if the depression is not
detected the epilepsy is actually harder to control, again
probably for biological reasons [11]. Schuele and Liiders
[12] found that emotional and psychosocial difficulties
are disproportionately high in people with refractory

epilepsy.

In this study, the prevalence of depression among the
studied patients with refractory epilepsy was found to be
62.2%. 'This finding agrees with the findings by Gilliam
et al. [13], Victoroff ez a/. [14], and Jones ¢z al. [15], as they
reported that 50-58% of the patients with refractory
epilepsy were identified as having depression. O’'Donoghue
et al. [16] also noted that depression occurred more
frequently in patients with higher seizure frequency
compared with seizure-free patients.

In contrast, Attarian ez @/. [17] reported that patients with
epilepsy have a higher prevalence of depression than the
general population, but the intractability of the seizure
disorder does not seem to be an independent risk factor
for the occurrence of depression. This contrast may be due
to using of the Beck Depression Inventory in that study to
evaluate depressive symptoms. Depression in epilepsy is
multifactorial in nature and has been shown to be influenced
by a number of factors, which includes neurobiological,
psychosocial, and pharmacological factors [18].

In this study, 48.7% were estimated to have low levels of
folic acid (< 3.5), in addition to 24.3% having low normal
values (3.5-7.7 ng/ml). This finding is agreed with Hermann
et al. [19] as they found in 46 patients with chronic epilepsy,
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Table 3 Relationship between folic acid level and depression scale

No depression Mild depression Moderate depression Severe depression

Folic acid level (0-6) (7-17) (18-24) (>24) P value
Low (<3.5) 3 (8.1%) 4 (10.8%) 4 (10.8%) 7 (18.9%) 0.012
Low normal (3.5-7.7) 3 (8.1%) 4 (10.8%) 1 (2.7%) 1 (2.7%) 0.6 (NS)
Medium normal (7.8-11.9) 3 (8.1%) 2 (5.4%) 0 (0%) 0 (0%) 0.4 (NS)
High normal (12-16) 5 (13.5%) 0 (0%) 0 (0%) 0 (0%) 0.02%
NS, not significant.
“Statistically significant difference (P value <0.05).
Table 4 Relationship between folic acid level and duration of disease
Low (<3.5) Low normal (3.5-7.7) Medium normal (7.8-11.9) High normal (12-16) P value

Mean £SD 16.891+2.3 13.6x4.1 125+£5.3 11.8%+3.9 0.012
SD, standard deviation.
“Statistically significant difference (P value <0.05).
Table 5 Relationship between depression scale and duration of disease

No depression (0-6) Mild depression (7-17) Moderate depression (18-24) Severe depression (>24) P value
Mean £ SD 9.1%+29 11634 13.6+4.9 175176 0.02?
SD, standard deviation.
“Statistically significant difference (P value <0.05).
Table 6 Relationship between combination therapy and depression

No depression Mild depression Moderate depression Severe depression

Drugs (0-6) (7-17) (18-24) (>24) P value
Valporic acid, carbamezapine, phenytoin 0 (0%) 1 (2.7%) 2 (5.4%) 3 (8.1%) 0.05 (NS)
Carbamezapine, valporic acid 5 (13.5%) 4 (10.8%) 0 (0%) 0 (0%) 0.1 (NS)
Phenytoin, valporic acid 5 (13.5%) 2 (5.4%) 1 (2.7%) 1 (2.7%) 0.8 (NS)
Carbamezapine, phenytoin 4 (10.8%) 3 (8.1%) 2 (5.4%) 4 (10.8%) 0.6 (NS)
NS, no statistically significant difference (P value >0.05).
Table 7 Relationship between combination therapy and folic acid level
Drugs Low (<3.5) Low normal (3.56-7.7) Medium normal (7.8-11.9) High normal (12-16) P value
Valporic acid, carbamezapine, phenytoin 4 (10.8%) 1 (2.7%) 1 (2.7%) 0 (0%) 0.6 (NS)
Carbamezapine, valporic acid 2 (5.4%) 3 (8.1%) 2 (5.4%) 2 (5.4%) 0.3 (NS)
Phenytoin, valporic acid 2 (5.4%) 3 (8.1%) 1 (2.7%) 3 (8.1%) 0.1 (NS)
Carbamezapine, phenytoin 10 (32.4%) 2 (5.4%) 1 (2.7%) 0 (0%) 0.07 (NS)

NS, no statistically significant difference (P value >0.05).

folate serum level was below the normal range limit in
21.7% of patients with chronic epilepsy, of the remaining
patients 45.6% had a low normal folate level.

In this study, there was significant association between
depression and low serum folic acid level. Fifteen (40.5%)
of the studied patients were found to have depression
(ranging from mild, moderate, and severe depression) and
low folic acid level (< 3.5). Seven (18.9%) of the studied
patients were found to have severe depression and low
folic acid level (<3.5). Most of the patients with no
depression (29.7%) were estimated to have normal levels
of folic acid (ranging from low normal to high normal
levels) and 13.5% of the patients with no depression were

estimated to have high normal level of folic acid, which
was a statistically significant difference.

This agreed with the findings by and Froscher ez /. [20],
who reported that in patients with psychiatric disorders,
patients with epilepsy have a lower folate serum level than
controls, and Kishi ¢z @/ [21] found that the reduction in
serum folate is associated with the induction of enzymes by
AEDs. Hermann and Whitman [22] in their study found
that patients with minor depression had a significantly
lower serum folate level than patients without depression.
A serum folate level below 7.5ng/ml was significantly
associated with a pathological score on the Self-Rating
Depression Scale.
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In this study, longer duration of the disease was found to be
associated with higher depression scale score. The mean
duration of the disease was 12.1 years with most of the
patients having been diagnosed for 10-15 years now
(56.8%). This finding is consistent with most of the
studies that found correlation between seizure frequency,
longer duration of epilepsy, and depression [17,23]. This is
in contrast with Glosser ¢z al. [24], Oguz er al. [25], Baki
et al. [26], and Kim ¢z a/. [27] who found that, however, the
age, age of onset, duration of illness, religion, education,
and multidrug therapy were not related to the severity of
depression. The reasons for inconsistencies between these
results and other studies are possibly due to difference in
study groups, as other studies evaluate temporal lobe
epileptic patients with hippocampal atrophy or hippocam-
pal sclerosis, whereas this study evaluated patients with
refractory epilepsy and used a different scale for evaluating
depression.

In present study, there is no monotherapy was received,
most commonly drugs were used in combination (poly-
therapy) of two or three of drugs among the studied
patients, were carbamezapine and phenytoin were
received by twenty eight of the patients for each drug
(75.7%). Valporic acid was received by 24 patients
(54.1%). This finding is nearly similar to the study
conducted by Meneses ¢ a/. [28], who found that the
most frequently used AEDs were phenytoin, valproic
acid, carbamazepine, clobazam, and primidone.

In this study, there was no significant association between
received drugs and the severity of depression. However,
most of the patients with severe depression were
receiving carbamezapine and phenytoin as part of their
therapy either alone or in combination with valporic acid.
This finding agrees with the study by Meneses ez a/. [28]
and Mensah ez a/. [29], as they reported that depression
was not associated with monotherapy or polytherapy. In
contrast, Nemeroff and Owens [4] reported that carba-
mazepine, phenobarbital, phenytoin, and vigabatrin can
contribute to depression and memory impairment.

Ogawa ¢z al. [6] found that some AEDs are at risk for low
levels of serum and red blood cell folic acid. This finding is
in contrast to this study as there was no significant associ-
ation between received drugs and the low serum folic acid.
However, most of the patients with low serum folic acid
were receiving carbamezapine and phenytoin as part of their
therapy, either alone or in combination with valporic acid.

There is no conflict of interest to declare.
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Introduction

This study used proton magnetic resonance spectroscopy to assess concentrations of
N-acetyl aspartate in patients with generalized anxiety disorder (GAD).

Materials and methods

Brain metabolite resonance was measured in the left and right dorsolateral prefrontal
cortex in 20 drug-naive patients with GAD and 20 age-matched and sex-matched
healthy volunteers. Correlation studies were conducted between brain metabolites and
scores in the Hamilton Anxiety Rating Scale and in the Taylor's Manifest Anxiety Scale.
Results

The only statistically significant difference between the patients with GAD and their
matched comparison individuals was in right N-acetyl aspartate and in right N-acetyl
aspartate/creatine. There were direct correlations between either right N-acetyl
aspartate or N-acetyl aspartate/creatine and the scores in the Hamilton Anxiety Scale
and Taylor's Manifest Anxiety Scale in patients with GAD, but not in the control group.
Conclusion

GAD is associated with asymmetric increases in the N-acetyl aspartate and N-acetyl
aspartate/creatine ratio, which are directly correlated with the severity of GAD by
psychometric scales.
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Introduction

Anxiety disorders, which are among the most prevalent
psychiatric disorders, afflict up to 25% of the US popu-
lation at some point during their life and 17% experience
an anxiety disorder during a given year [1,2]. Moreover, a
recent and large study by the Mental Health in General
Population database found that the overall prevalence
of anxiety disorders was estimated to be 21.6%, with
generalized anxiety disorder (GAD) being the most
prevalent one (12.8%) [3]. In contrast, epidemiological
studies are quite rare in the Arab world [4].

GAD is a disorder characterized by continuous symptoms
of anxiety and vegetative hyperarousal associated with
extreme and exaggerated sorrows. Sorrows may be about
family harm, financial, or occupational issues. Patients are
aware that their fear is not realistic and that their sorrows
are exaggerated [5].

There has been an enormous increase in studies on anxiety
disorders implying neuroimaging procedures [6], leading to
growing evidence that brain areas involved in the stress
response, including the prefrontal cortex [5,7-12], hippo-
campus, and amygdale [10], play a role in the symptoms
of anxiety.

The dorsolateral prefrontal cortex (DLPC), together with
other connected areas, is assumed to be important in
working memory and in executive function, including the

2090-5408 © 2011 Okasha Institute of Psychiatry, Faculty of Medicine, Ain Shams University

regulation of thinking and action. Damage to this region
might impede commitment in relationships, as mani-
fested by performance on working memory tasks, and
might be associated with impaired self-efficacy, which in
turn can compromise commitment [13]. It is also invol-
ved in learning how two events are associated with each
other and how individuals might compare [14] or contrast
these items. The right DLPC is especially likely to be
involved in the memory of information that is personally
meaningful. For example, when this area is anesthetized,
individuals cannot readily identify a picture of their own
face [15]. In contrast, the DLPC is involved in both risky
and moral decisions. For example, when individuals need
to decide how to distribute limited resources, represent-
ing a moral decision, the DLPC is activated. Also, this
region is especially active when the costs and benefits of
each alternative are weighed [16] and so it has an
important role in facing stress and in managing it.
Patients with major depressive disorder show low levels
of activity in the left DLLPC but elevated activity in the
right one in response to emotional judgments. However,
the elevated levels in the right DLPC transpired only
when the emotional stimuli were expected [17], indicat-
ing that this region might be associated with emotional
appraisal. Furthermore, in a study by Monk ez 4/ [18], it
was found that patients with GAD manifested greater
right prefrontal cortex activation to trials containing angry
faces. Moreover, Etkin ez @/ [10] found that activity in
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dorsomedial and DLPC reflects the amount of emotional
conflict, when a coping strategy seems not to be directly
available. Engel ez @/ [5] found an increased cerebral
blood flow in the right DLPC in a state of anticipatory
anxiety before public speaking.

Magnetic resonance spectroscopy (MRS) use in anxiety
disorders is still modest, particularly social phobia and gene-
ralized anxiety [19]. To our knowledge very few proton
MRS (*H-MRS) studies [7,20] of GAD have been report-
ed. The hypothesis at the beginning of this study was
that N-acetyl aspartate (NAA)/creatine ratios in DLPC is
increased and may be or may not be correlated to the
severity of anxiety as measured by psychometric tests. This
study was approved by the Scientific and Ethics Commit-
tee of Mansoura Faculty of Medicine (Egypt).

Materials and methods

Twenty adult patients with Diagnostic and Statistical
Manual of psychiatric disorders 4th edition GAD [nine
men and 11 women; mean age = 35.43 years, standard
deviation (SD) = 6.33] and 20 healthy volunteers (mean
age = 35.27 years, SD = 7.58) were recruited through the
Mansoura University Hospital Outpatient Psychiatric
Clinic,. Healthy volunteers (relatives of patients in the
Medicine Outpatient Clinic in the same hospital, negative
family history of any psychiatric disorders, no family
relationship to these study patients) were prospectively
pair-matched with respect to age and sex (Table 1).
Exclusion criteria included all other psychiatric disorders
including substance abuse, significant medical or neurolo-
gical disorders, mental retardation, head accident or trauma,
patients with manifest congenital disorders, language or
hearing difficulties, and patients with drugs or hormonal
(contraceptive piles, etc.) induced GAD. Inclusion criteria
required that all patients should be drug naive. Healthy
participants had no history of axis I disorder, either
personally or in first degree relatives. All participants had
unremarkable urine toxicology, urine analysis, complete
blood count, blood chemistry, and electrocardiography
results. Timing of scans in female participants was matched
relative to their menstrual phase (1 week after onset of
menstruation). Groups did not differ in ethnic composition,
educational level, intelligence quotient, height, or weight.

Table 1 Demonstrate the demographic data

GAD Control Significant

Mean SD Mean SD P
Age (years) 35.43 6.33 35.27 7.68 0.943
Age of onset 17.06 2.395 0 0 -
Duration of illness 8.95 4.79 0 0 -
1Q 91.35 6.74 92.24 7.47 0.692
Education (years) 11.6 1.66 12.19 2.58 0.475
Height (cm) 1655 6.13 166.85 6.747 0.278
Weight (kg) 75.75 5.22 77.57 7.62 0.380
Hamilton Anxiety 21.50 4.71 1.52 2.13 0.000

Rating Scale

Taylor's Manifest 35.50 8.53 2.28 293 0.000

Anxiety Scale

GAD, generalized anxiety disorder; 1Q, intelligence quotient; SD,
standard deviation.
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Patients had screening and day-of-scan scores of at least 15
in the Hamilton Anxiety Rating Scale [21] (mean = 21.5,
SD =4.7) and at least 21 on the Arabic version of Taylor’s
Manifest Anxiety Scale (mean = 35.5, SD =8.5) [22,23].
Scores of healthy participants were substantially lower and
did not overlap with those of patients (Hamilton Anxiety
Scale mean = 1.5, SD = 2.1; Taylor’s Manifest Anxiety
Scale mean = 2.2, SD = 2.9). This study was approved by
the Mansoura University Faculty of Medicine, Psychiatric
Department; all volunteers provided written informed
consent before participation.

Scans were taken using conventional magnetic resonance
imaging and MRS on 1.5T unit (Magnetom Symphony,
Siemens, Version VA 12A, Wittelsbacher Platz, Munchen,
Germany) using a head coil. Magnetic resonance imaging
protocol using the single-voxel "H-MRS imaging sequence,
including axial T1-WI [time repetition (TR)/echo
time (TE) = 500-600/14-15 ms], sagittal T2-WI (TR/TE =
4450/86 ms), and coronal fluid attenuation inversion
recovery image (9000/14/2500 ms), was acquired. The slice
thickness was 6 mm, the matrix was 156 x 256, and the
field of view was 230 mm.

Single-voxel 'H-MRS imaging was performed using a spin-
echo mode sequence (TR/TE = 1500/30). Water suppres-
sion was achieved with chemical shift selective. Two
voxels (15 x 15 x 15) were placed on the right DLPC and
on the left DLPC in control and patient groups (Fig. 1).

Preprocessing included the following steps: noise filtering
(-2 Hz exponential multiplication) and elimination of the
first three signal points to prevent artifacts in the spectrum
baseline. Spectra were decomposed into major resonance
and a residual. Metabolites ratios were measured by a
fitting. After fitting, the spectral results were screened both
by automatic analysis and by a blind manner manual
inspection of eliminated bad spectral fits on the basis of
poor data quality (arising because of excessive noise, patient
motion, etc.). Seven spectra were rejected. In addition, "H-
MRS was preprocessed to perform automatic removal of the
residual water and lipid. The spectra were processed with
an Hankel singular value decomposition-matched filter
[24]. Signal processing was performed by time domain
analysis, quantifying the resonances of interest with an
iterative nonlinear method (advanced method for accurate
robust and efficient spectral fitting) [25].

The raw data were transferred to an off-line workstation
and were postprocessed automatically using a spectroscopic
analysis package of 1.5T (Signa; Simens, Wittelsbacher
Platz, Munchen, Germany) equipped with head coil. The
metabolites were identified including NAA at 2.0 part per
mint (ppm), creatine at 3.0 ppm, and choline at 3.2 ppm.
The integral value of each peak was dimensionless and
represented relative measurement of concentration of each
metabolite. The peak ratios were calculated from the
integration of the single peak including NNA/creatine,
NAA/choline, and choline/creatine.

Statistical analysis
Data were summarized using mean and standard devia-
tion (quantitative data). The statistically significant



172 Middle East Current Psychiatry

Figure 1

Shows the localization of single-voxel magnetic resonance spectroscopy on the dorsolateral prefrontal cortex.

difference between patient and control groups was tested
using the z-test. The correlation between psychometric
scales and MRS metabolites was assessed using the
Pearson’s correlation test. The results were computed on
an IBM compatible personal computer using Statistical
Package for Social Sciences for Windows 15 (SPSS Inc.,
Chicago, Illinois, USA).

Results

The following brain metabolites were examined: N-acetyl
aspartate (NAA), NAA/creatine, NAA/choline, choline, and
choline/creatine in right and right DLPCs (Fig. 2). The
only statistically significant differences between the
patients with GAD and their matched control individuals
were in right NAA (GAD, mean =13.61, SD = * 1.75;
control, mean = 8.45, SD = * 3.09; P = 0.000) and in right
NAA/creatine(GAD, mean = 1.68, SD = #+0.43; control,
mean = 1.29, SD= =0.23; P=0.001) (Table 2). The
correlation study was conducted between right NAA and
the score in the Hamilton Anxiety Scale and in Taylor’s
Manifest Anxiety Scale and between NAA/creatine and the

Figure 2

score in the Hamilton Anxiety Scale and in Taylor’s
Manifest Anxiety Scale. Table 3 shows that there was a
direct correlation between right NAA and the Hamilton
Anxiety Scale (r=.850) (P=0.000), right NAA and
Taylor’s Manifest Anxiety Scale (r=0.880) (P=
0.000) in patients with generalized anxiety, but not in
the control group (Hamilton Anxiety Scale 7r=2.64,
P =10.248; Taylor »=0.134, P=0.564). Moreover, NAA/
creatine was directly correlated with the Hamilton
Anxiety Scale (»=0.769, P=0.000) and Taylor’s Man-
ifest Anxiety Scale (= 0.763, P = 0.000) in patients with
generalized anxiety, but not in the control group
(Hamilton Anxiety Scale r=0.371, P=0.098; Taylor
r=0.217, P=0.345). The correlations between the
scores on anxiety scales and right NAA or right NAA/
creatine ratio were also statistically significant in both
sexes (Table 4).

Discussion
This study shows that there were statistically significant
increases in right DLPC NAA and in right NAA/creatine,
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Table 2 Brain metabolites in control and anxiety groups

GAD Mean SD P
Left choline/NAA GAD 0.47385 0.187109 638
Control 0.44686 0.177149
Right choline/NAA GAD 0.39310 0.121718 625
Control 0.41149 0.117186
Left choline GAD 441900 1.335810 784
Control 4.29476  1.539125
Right choline GAD 5.11700 1.782160 0.146
Control 4.38429 1.361652
Left NAA GAD 10.72850 3.113256  0.649
Control 10.33429 2.362199
Right NAA GAD 18.61850 1.754916  0.000
Control 8.45429  3.099341
Right NAA/creatine GAD 1.68735 0.431282 0.001
Control 1.29171 0.233850
Left NAA/creatine GAD 2.26330 1.283955 0.117
Control 1.77819 0.515117
Left choline/creatine GAD 0.58725  0.170211 0.401
Control 0.53975 0.187404
Right choline/ GAD 0.79315 0.612822 0.866
creatine Control 0.76620 0.382722

GAD, generalized anxiety disorder; NAA, N-acetyl aspartate; SD,
standard deviation.

Table 3 Describes correlation between brain metabolites
and anxiety scales

#1 #2
Control Right NAA Pearson’s correlation 0.264 0.134
[significant 0.248 0.564
(two-tailed)]
GAD Right NAA Pearson’s correlation 0.850* 0.880?
[significant 0.000 0.000
(two-tailed)]
Control Right NAA/creatine Pearson’s correlation 0.371 0.217
[significant 0.098 0.345
(two-tailed)]
GAD Right NAA/creatine Pearson’s correlation 0.769% 0.763?%
[significant 0.000 0.000
(two-tailed)]

Note: #1=Hamilton Anxiety Scale; #2=Taylor's Manifest Anxiety
Scale.

GAD, generalized anxiety disorder; NAA, N-acetyl aspartate; SD,
standard deviation.

#Correlation is significant at the 0.01 level (two-tailed).
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a measure of neuronal viability, in patients with GAD
than in the control group. This increase in concentration
was directly correlated with the severity of anxiety
symptoms as measured by the Hamilton Anxiety Scale
and the Taylor’s Manifest Anxiety Scale.

The neurobiological bases of GAD are poorly character-
ized. Hypermetabolism in prefrontal cortical regions [26]
and neuronal hypertrophy in limbic structures [27] have
been observed. "H-MRS studies in related disorders have
found topographic reductions (or no change) in prefrontal
cortical or hippocampal measures of NAA, an amino acid
considered as a marker of neuronal viability [28].
Similarly, decreases in NAA/creatine ratios were found
in prefrontal cortical regions of adult nonhuman primates
who had undergone adverse rearing conditions as infants
approximately 10 vyears earlier, suggesting possible
trauma-related neurotoxicity [29].

"The results of this study are consistent with Mathew ¢z a/.
[7], who recently described that patients with GAD had a
16.5% higher NAA/creatine ratio, a suggested marker of
neuronal viability, in right DLPC compared with healthy
controls.

The increase in NAA and NAA/creatine ratio could reflect
an increase in the number of neurons in DLPC. This
increase in number of neurons may be an adaptive
mechanism to stress, which needs further studies to
confirm this assumption. The direction of NAA/creatine
abnormality in GAD is potentially consistent with
findings suggesting prefrontal cortical hypermetabolism
in GAD [26] and increased cerebral blood flow in the
right DLPC in persons with social phobia anticipating
public speaking [30].

The adaptive mechanism to stress could be explained as
follows; there are evidences to suggest that the develop-
ing brain organizes in response to the pattern, intensity,
and nature of sensory perceptual and affective experience
of events during childhood [31,32]. Therefore, stress

Table 4 lllustrates correlation between brain metabolites and scores on anxiety scales according to sex

Control GAD
Brain metabolites/anxiety scales
Sex score Mean SD R Significant Mean SD R Significant
Male Right NAA 8.43 3.20 0.273 0.345 14.28 1.90 0.800° 0.002
Hamilton Anxiety Scale 1.28 1.72 23.75 4.45
Right NAA 8.43500 3.20 -0.113 0.701 14.28  1.90 0.858° 0.000
Taylor's Manifest Anxiety Scale 2.5000 2.90 39.83 7.56
Right NAA/creatine 1.29557  0.25 0.402 0.154 187 037 0.637° 0.026
Taylor's Manifest Anxiety Scale 2.5000 2.90 39.83 7.56
Right NAA/creatine 1.29557  0.25 0.611 0.107 1.87 037 0.698a 012
Hamilton Anxiety Scale 1.2857 1.72 23.75  4.45
Female  Right NAA 8.49 3.11 0.27 0.54 12.61 0.85 0.842° 0.009
Hamilton Anxiety Scale 2.0 2.88 18.12 2.74
Right NAA 8.49 3.11 0.197 0.673 12.61 0.85 0.873° 0.005
Taylor's Manifest Anxiety Scale 1.85 3.18 29.00 5.20
Right NAA/creatine 1.28400  0.20 -0.225 0.628 140 036 686" 0.040
Taylor's Manifest Anxiety Scale 1.8571 3.18 29.00 5.20
Right NAA/creatine 1.28400 0.20 0.303 508 1.40 0.367 0.850° 0.000
Hamilton Anxiety Scale 2.0000 2.88 18.12 2.74

GAD, generalized anxiety disorder; NAA, N-acetyl aspartate; SD, standard deviation.

&Correlation is significant at the 0.05 level (two-tailed).
BCorrelation is significant at the 0.01 level (two-tailed).
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responses can affect the development of the brain by
altering neurogenesis, migration, synaptogenesis, and
neurochemical differentiation [33,31]. Hence, the brains
of traumatized children develop to be hypervigilant and
are potentially related to threat. These children are in a
persistent state of arousal, and therefore experience
persistent anxiety [33]. Other studies suggest that early
exposure to consistent, daily stress can later result in
more adaptive behavior and resiliency, whereas exposure
to unpredictable stress can result in deficits. Predict-
ability and control can make events much less destructive
or traumatic [34]. Although these adaptive changes in the
brain make a child better suited to sense, to perceive, and
to act on threats in their world, these ‘survival tactics’ ill-
serve the child when the environment changes (e.g. in
school, peer relationships) [34].

A similar condition is described by Whiteside ez a/. [35]
who observed higher glutamate + glutamine/creatine and
NAA/creatine in the orbitofrontal cortex of patients with
obsessive compulsive disorder. The investigators sug-
gested that this increase in NAA could reflect an increase
in the number of neurons, which is consistent with
neurobiological models of obsessive compulsive disorder
that have postulated higher activity in the cortex or with
neurodevelopmental theories involving inefficient neuro-
nal pruning in this disorder.

In contrast, the scores in Taylor’s Manifest Anxiety Scale
and in the Hamilton Anxiety Scale, which examine the
severity of anxiety, were directly correlated to right NAA
and NAA/creatine. This means that the severe the
anxiety the more the need for neuronal activity to
compensate it and to prepare the individual to combat
the stress. Hence, an increase in NAA, which is a
neuronal viability marker, is observed. This may also
support this study assumption that there may be an
adaptive way for the brain to face stress that appeared
clinically as GAD. This study may open new areas for
research on the adaptive function of brain to stress
according its severity. In addition, it also puts forth some
questions for further studies ‘Is the brain of a patient
with GAD not same for all patients depending on the
degree of stress each one faces? And if it is true, is it wise
to have the same treatment for all patients?’

Conclusion

This study found that there were increases in right
DLPC NAA and right NAA/creatine in patients with
GAD than in the control group. These increases in
concentrations were directly correlated with the severity
of anxiety symptoms. From this finding, an assumption
can be made that there may be a special way of adaption
to stress and GAD may be present. Further studies are
needed to confirm or to refuse this assumption.
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Cognitive dysfunction in children presented with behavioral

disorders
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Background

Executive function impairments have been proposed to be implicated in a wide range
of childhood neuropsychiatric disorders.

Objectives

The primary aim of this study is to directly examine the similarities and differences in
executive functioning among attention deficit hyperactivity disorder (ADHD), disruptive
behavior disorder (DBD), and pediatric bipolar disorder (BD) and to determine
whether a distinct cognitive profile exists for each.

Patients and methods

A sample of 92 children were selected from the psychiatric outpatient clinic of Mansoura
University Hospitals, who were diagnosed according to diagnostic and statistical manual
4th ed. text revision as having one of the following childhood psychiatric disorders:
ADHD, DBD, or BD. They were subjected to seven executive function tasks (adopted
from Van der Sluis S et al., 2007) to assess specifically shifting, inhibition, and updating.
Cases were compared with a control group of 45 children with minor dermatological
problems and free psychiatric history. They were with the same age range, sex
percentage and educational and cultural background of patients’ sample.

Results

Children with BD (manic episode), specifically, have significant deficits in the shifting
ability. Meanwhile, children with ADHD show significant impairment in updating
function. However, impairment in inhibition was detected in ADHD, DBD, and BD.
Conclusion

The differences in executive functions may be used to establish a specific cognitive
profile for different disorders that provides a more objective means of differential
diagnosis among them when they are not reliably distinguished by clinical diagnostic
methods. Moreover, these could propose a cognitive dimension for such disorders.
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In this context, EF impairment has been established,
impairing the ability to anticipate behavioral consequences,
to assess punishment and reward, and impairing abilities
to generate socially appropriate behavior in challenging
contexts [5,6]. EF is an umbrella term encompassing a
diverse range of cognitive processes and behavioral com-
petencies to facilitate the initiation, planning, regulation,
sequencing, and achievement of complex goal-oriented

Introduction

Impairment in executive functions (EF) has been con-
sistently linked to criminality, delinquency, physical
aggression, conduct disorder, psychopathy, and antisocial
personality disorder [1]. These impairments have also
been implicated in a range of neuropsychiatric and medi-
cal disorders, including schizophrenia, major depression,

alcoholism, structural brain disease, diabetes mellitus,
and normal aging [2]. EF impairments are not unique to
specific childhood psychiatric disorders and have been
linked to a range of clinical disorders, including attention
deficit hyperactivity disorder (ADHD), substance-use
disorders, autism spectrum disorders, schizophrenia, and
bipolar disorder (BD) [3,4]. Impairment in the neuro-
psychological processes of executive functioning (EF),
which includes the cognitive functions necessary for self-
regulation and the regulation of socially appropriate
behavior, has received considerable research attention.

2090-5408 © 2011 Okasha Institute of Psychiatry, Faculty of Medicine, Ain Shams University

behavior and thought [2]. No overarching or widely
accepted conceptual framework of EF has been devel-
oped and there continues to be disagreement about the
processes thought to be involved in EF [2,7,8]. Within
this profusion of terms, three EFs are generally acknowl-
edged as important because they are supposedly im-
plicated in the performance of most executive tasks and
are relatively well defined: shifting, inhibition, and
updating [8-10]. Shifting, attention switching, or cogni-
tive flexibility refers to the ability to switch rapidly back
and forth between multiple tasks, mental sets, and

DOI: 10.1097/01.XME.0000398871.75584.cf
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operations [8,11]. It has been estimated that this ability
emerges in children between the ages of 3 and 5 years
when using simple switching tasks. As the task rules
increase in complexity, however, the child will show more
errors in flexibility [12]. This ability improves consider-
ably between the ages of 7 and 9 years and continues to
improve until adolescence [13]. Inhibition is defined by
Morris and Jones [14] as the ability to suppress dominant,
automatic, or prepotent responses in favor of a more goal-
appropriate one. Failure to inhibit in children might result
in behaviors such as responding before the task is
understood, answering before sufficient information is
available, and allowing attention to be captured by irrele-
vant stimuli, that is, distractibility or failing to correct
obviously inappropriate responses [15]. Studies found
that the greatest period of development inhibition occur-
red between the ages of 6 and 8 years, as cited by Passler
et al. [16]. They further suggested that by age 10 the
child’s ability to inhibit attention to irrelevant stimuli, as
well as to avoid preservative errors, was complete with
mastery of these skills evident at the age of 12 years.
However, younger children had more variability in their
responding rates and showed slower response times
overall than did either older children or adults. Miyake
et al. [8] mentioned that updating refers to the updating
and monitoring of representations held in working memory.
These processes involve the monitoring and coding of
incoming information that is relevant to the task at hand,
followed by the revision of item held in working memory
and a replacement of old irrelevant information with new
relevant information. Updating thus concerns the dy-
namic, goal-directed manipulation of memory content.
Hughes and Graham [17] have identified several diffi-
culties in the accurate assessment of executive functions
in children, the most important of which is the child’s
limited language ability. When task instructions are
complex, verbal comprehension in the child is taxed
engaging nonexecutive skills.

In pediatric populations, there is considerable overlap
between some psychiatric disorders such as ADHD,
disruptive behavior disorder (DBD), and BD as there are
shared symptoms such as inappropriate actions and verbal
responses in social situations, lack of inhibition, and
distractibility [18]. Behavioral disinhibition could be con-
sidered as a marker of motivational or emotional dysregu-
lation that might predispose a child to develop one of
several dysregulatory disorders such as ADHD, DBD, or
BD [19]. However, there is limited research on the relation
between impairment in EF and behavioral problems in
children, despite the shared developmental timetable [20]
and despite the increasing evidence for the underlying
neural mechanisms in common [21]. Accordingly, this study
hypothesizes the role of executive functions as a core
process in such disorders with behavioral disinhibition. The
aim of this study is to examine three facets of executive
functions (shifting, inhibition, and updating) in children
diagnosed as having one of the following disorders: ADHD,
DBD, and BD. These disorders have behavioral disinhibi-
tion in common that may interfere with the cognitive task
performance. This might further help the diagnostic

accuracy by uncovering the similarities and differences in
executive functions and might help to compare the
cognitive profiles among these disorders.

Patients and methods

The study was conducted at the outpatient clinic (OPC)
of Psychiatry Department, Mansoura University Hospi-
tals. The OPC presents its services to several governor-
ates, mainly EID akahlia, Demietta, Portsaid, and their
surrounding countryside. The study was conducted dur-
ing the period from March 2009 to August 2010. This is a
case—control study in which 92 children fulfilled the
inclusion and exclusion criteria during the period of the
study. Children included in this study were of both sexes,
aged from 6 to 12 years with an intelligence quotient (I1Q)
equal to or more than 80, with attendance of at least one
parent, and diagnosed as having one of the following
childhood psychiatric disorders: ADHD, DBD, and BD.
Children with an 1Q below 80, with general medical
condition, organic mental disorders, or epilepsy, under
medical or psychiatric treatment, with comorbidity of the
different disorders, and/or those who refused to join the
study (child or parental causes) were excluded from this
study. Exclusion criteria such as 1Q being below 80 was
considered given the complex nature of higher order
processing of executive function that is markedly reliant
on other nonexecutive processes such as language,
calculation, or visuospatial processing.

A control group of 45 children was recruited randomly
from the OPC of the Dermatology Department of the
Mansoura University Hospitals (Egypt). They had the
following criteria: complaint of minor dermatological
problems with free psychiatric history, matched with
cases for age, sex, education, and cultural background,
and not receiving centrally acting medical agents, for
example, antihistamines, which may interfere with the
psychiatric assessment.

Parental consent was obtained for 137 children (92 cases,
45 controls) to participate in this study. All children were
subjected to an extensive clinical history and physical and
psychiatric semistructured interview guided by the Child
Mental Status Examination [22]. The latter is a set of
observations that provide a detailed description of the
child’s behavior during the diagnostic interview. The
interview is used to collect basic information about the
personal, physical, and psychiatric histories, complaints,
mental status evaluation, and investigations if needed. In
addition, they were subjected to physical and neurological
examination to exclude any general medical condition,
which may interfere with the performance of the child
during assessment of executive functions. Those diag-
nosed as having one of the following pure childhood
psychiatric disorders were selected. These disorders
include ADHD, DBD (conduct disorder and oppositional
defiant disorder), and BD. Diagnoses were confirmed by
at least two senior staff according to the diagnostic and
statistical manual 4th ed. text revision criteria [23]. Data
were collected by two independent psychiatrists with at



least a Master’s degree and a minimum of 5 years of train-
ing in the Children and Adolescent Unit of the Psychiatric
Department at the Mansoura University Hospitals.

Neuropsychological assessment was made using the
following tools: Wechsler Intelligence Scale for Children
[24], Arabic Version [25], designed for application on
children from ages of 5-15 years, was used to assess the
IQ of the children. It consists of 12 items, six for the
verbal scale and the other six for the performance scale.
These are used for the calculation of verbal 1Q,
performance 1Q, and total IQ. Assessment of executive
functions was made using a battery of seven tasks
adopted for children to assess shifting, inhibition, and
updating as the main components of executive functions.
These tasks were obtained by interpersonal communica-
tion with Van der Sluis ¢z @/ [26]. Three measures of
inhibition were administered namely quantity inhibition
task, object inhibition task, and numerical size inhibition
task. For quantity inhibition, children were presented
with a set of similar digits; they had to name the number
of stimuli within the set, for example, if the set ‘444’ was
presented, the correct answer was ‘3’. In object inhibi-
tion, children were instructed to name the smaller, less
obtrusive object, that is, to ignore the larger, prepotent
figure in favor of the smaller, less noticeable one. In
numerical size inhibition, the children had to name the
numerically largest digit of a pair, which was always the
physically smallest, that is, they had to ignore the larger,
more prepotent digit in favor of the smaller one.
Furthermore, three measures of shifting were adminis-
tered namely object shifting, symbol shifting, and place
shifting. For objects shifting, depending on the color of
the stimulus, children were to name either the object
(when blue) or the digit (when yellow). For symbol
shifting, depending on the color of the stimulus, children
were required to name the letter (when blue) or the digit
(when yellow). For place shifting, a letter and a digit were
presented in pairs in one of the corners of a square.
Children were to name the letter when the pair was
printed in one of the top corners, and the digit when the
pair was printed in one of the bottom corners. Meanwhile,
one measure of updating was administered namely to
keep track in which the children were instructed to name
all pictures in the series and to keep track of the target
categories. At the end of a series, they were asked to
name the last picture that they had seen of each of the
target categories. Scores of all these tasks are propor-
tionate to the correct answers (1 for correct or 0 for wrong
item’s response). Inhibition and shifting task scores
measure from 0-40 for each task. Updating task scores
measure from 0-28.

Translation and back translation of executive function
tasks and validity were performed through the coopera-
tion with the Department of Educational Psychology,
Faculty of Education, Mansoura University. Reliability
was examined by the test-retest method with Cronbach
alpha coefficient (0.87) through the cooperation with
the Department of Community, Faculty of Medicine,
Mansoura University. This study is now in process for
publication. Arabic Version Wechsler Intelligence Scale
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for Children [24] was applied by a professional psychol-
ogist with a minimum of 5 years experience. Assessment
of executive functions was made by psychiatrist with a
Master’s degree with more than 5 years of training in the
Children and Adolescent Unit of the Psychiatric Depart-
ment at the Mansoura University Hospitals. This was
preceded after supervised evaluation of a prestudy
training.

The statistics of data was calculated using excel program
and Statistical Package for Social Science program version
10 (SPSS Inc., Chicago, Illinois, USA). To test the
normality of data distribution, the Kolmogrov—Smirnov
test was conducted. The data description was carried out
in the form of frequency and proportion for qualitative
data and in the form of mean and ( = standard deviation)
for quantitative data. The analysis of the data was
performed to test statistically significant difference
between groups. The y*-test was used for qualitative
data. For quantitative data, the Student’s 7-test was used
to compare between two groups. The one-way analysis of
variance test compares more than two groups, followed by
the post-hoc least significant difference test for in-
tragroup comparisons. Correlation coefficiency was calcu-
lated to detect association between variables.
Significance levels are reached when P value is less than
or equal to 0.05 at a confidence interval of 95%.

Results

The mean age in the patient group was 9.1 * 2 years, the
majority were boys (60; 65.2%), and 70 patients were from
urban area (76.1%). Meanwhile, among the control group
the mean age was 9.1 = 1.8 years with the majority being
boys (25; 55.6%) and 35 were from urban area (77.8%).
Table 1 shows that the highest mean of age is present in
patients with BD than other disorders with statistical dif-
ference. Furthermore, sex difference is present in ADHD
as more boys (80%) were found to have the disorder. In
Table 2, significant difference in 1Q between cases (88.16)
and control (95.37) was found. In addition, the lowest
mean of scores of 1Q is present in ADHD inattentive type
in comparison with the other disorders (P =0.026). In
Table 3, the comparison between cases and the control
groups across the selected executive functions (shifting,
inhibition, and updating) represents significant differences
(P < 0.001) in all measures of executive functions. Table 4
shows that shifting function (total) has the highest mean of
scores in conduct disorder (27.72), followed by ADHD
hyperactive, oppositional defiant, ADHD inattentive, and
ADHD combined, respectively. Then, the lowest mean of
scores was bipolar (14.159) with statistically significant
difference (P < 0.001). Table 5 shows that the highest
mean of scores in the total inhibition function was present
in ADHD inattentive (35.95), then in oppositional defiant,
ADHD hyperactive, conduct disorder, bipolar, and finally
ADHD combined (27.18). With regard to updating
function in the different disorders, the lowest mean of
scores 1s present in ADHD inattentive type (13.57)
followed by ADHD hyperactive and ADHD combined
(15.86). Higher scores with slight differences are present in
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Table 1 Sociodemographic distribution of the patients in different disorders

Sex Residence

Patients N (%) Age (years) Male Female Urban Rural
ADHD inattentive 14 (15.21) 8.17%t1.8 9 (64.3%) 5 (35.7%) 10 (71.4%) 4 (28.6%)
ADHD hyperactive 15 (16.30) 8.9+2.07 12 (80%) 3 (20%) 13 (86.7%) 2 (13.3%)
ADHD combined 15 (16.30) 82%1.4 12 (80%) 3 (20%) 12 (80%) 3 (20%)
Conduct disorders 24 (26.8) 99+1.8 16 (66.7%) 8 (33.3%) 17 (70.8%) 7 (29.2%)
Oppositional defiant 13 (14.13) 8.1+1.9 6 (46.2%) 7 (53.84%) 11 (84.6%) 2 (15.4%)
Bipolar disorders 11 (11.95) 11.1+0.7 5 (45.5%) 6 (54.5%) 7 (63.6%) 4 (36.4%)
Significance F(6.63); P<0.001 7%(6.89); P=0.229 %%(3.03); P=0.694

ADHD, attention deficit hyperactivity disorder.

bipolar, oppositional defiant, and conduct disorder, respec-
tively (Table 6).

Discussion

Impairment of EF generally does not present in isolation,
but is a component of a larger constellation of psycho-
logical, emotional, and behavioral problems, including
physical and mental health issues, substance use, and
poor academic functioning [27]. Research that assists in
identifying or supporting a particular executive process as
underlying the behaviors of psychiatric disorders in
children may help our understanding of these disorders
[28]. In this study, it is suggested that finding out
relationships between the behavioral symptoms detected
in children and executive functions may later on help
clinicians with improved diagnoses and particularly with
differential diagnoses and with the designing and
implementation of interventions.

Sociodemographic data of the studied groups show that
the highest age mean was detected in BD; this is similar
to Birmaher ez 4/ [29]. More boys were identified as
having ADHD. This sex difference is consistent with
epidemiological studies of ADHD [30]. Moreover, 1Q
level showed significant difference between cases and
control and between the different disorders. ADHD
inattentive type has the lowest mean of 1Q scores than
did other groups. This is similar to the results of Nigg
[31] and Mahone e @/ [32]. This could be to the
psychopathological effect of the disorders.

Assessment of shifting

This study’s results show that children with ADHD do
not have a specific deficit in shifting with no variations
among ADHD subtypes compared with other groups.
These results were similar to that of Nigg ez 4/ [33] and

Table 2 Intelligence quotient level of the studied groups

Groups 1Q Significance
Cases 88.16+4.73 t (-8.52); P<0.001
Control 95.37+4.48

ADHD inattentive 84.85+1.95 F (2.68); P=0.026
ADHD hyperactive 89.86 £6.27

ADHD combined 86.73+2.96

Conduct disorders 88.62+£5.63

Oppositional defiant 89.76 +4.65

Bipolar disorders 89.09+£2.16

ADHD, attention deficit hyperactivity disorder; IQ, intelligence quotient.

Alloway et al. [34]. In contrast, Tripp e a/. [35] and
Willcutt er 4/ [3] found considerable deficit in shifting
among ADHD children. In these findings, there is a
deficit in the shifting ability (symbol, object, and place)
among the BD group. In agreement with this study, other
studies [36-38] showed a significant difference in
shifting from the control group.

Assessment of inhibition

These results revealed the presence of greater difficulty
with inhibition measures in ADHD combined type in
comparison with other ADHD subtypes. These results
are similar to those of other studies [39—41]. In contrast,
Willcutt ez a/. [3] found no differences between subtypes
of ADHD. Furthermore, it is found that there is similarity
between ADHD combined and BD in inhibition mea-
sures. This is consistent with the study of Passarotti ez a/.
[42], which directly compared inhibition in each of these
disorders. The finding in this study might add to the
interpenetration and to the overlap of the concepts of
disinhibition. Hence, it could be suggested that both
ADHD combined and BD have add-on effects of two
types of inhibitory dysfunction. Behavioral disinhibition,
as a novelty seeking and approach of unfamiliar stimuli
and the impairment in executive inhibition, as a defect in
the process of suppression of a response for goal direct
behavior, might be implicated in the impairment of EE

Assessment of updating

This study shows a greater deficit in updating in ADHD
inattentive type. This confirms the results of Nigg ¢z /.
[39], Chhabildas er /. [43], Sergeant er al. [44], and
Happé ez al. [45]. Meanwhile, Willcutt ez &/ [3] found no
impairment in working memory among ADHD subtypes.
However, according to the results of this study, it appears
that updating may differentiate between ADHD and BD
as it is more impaired in ADHD. These results are similar
to those of Nigg ez al. [39], Barkley ez a/. [46], Dickstein
et al. [47]. Accordingly, the updating task is not secondary
to the behavioral disinhibition. Furthermore, it could be
in favor of the working memory as a core or primary
deficit in ADHD that results in difficulty in paying
attention.

Executive functions in disruptive behavior disorders

In these results, no deficit in EF could be considered to
be specific to the pure DBD. Clark ez @/ [48] and
Oosterlaan ez al. [49] concluded that impairment in EF
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Table 3 Comparison between cases and control groups across executive functions
Cases (N=92) (mean+SD) Control (N=45) (mean £SD)

Executive function tasks Significance

Updating task 16.86+2.79 22.75+1.46 t (-13.25); P<0.001
Symbol shifting task 26.63+6.64 34.91+1.76 t (-8.20); P< 0.001
Object shifting task 26.44+£6.79 34.8+1.96 t (-8.06); P< 0.001
Place shifting task 26.04 +6.97 34.55+1.92 t (-8.02); P< 0.001
Shifting (total) 23.99+5.09 31.75+1.61 t (-9.95); P< 0.001
Quantity inhibition task 31.141+4.93 37.71+£1.76 t (-8.64); P< 0.001
Object inhibition task 30.38+5.12 37.46+1.79 t (-8.99); P< 0.001
Numerical size inhibition task 31.57+5.08 38.31+1.85 t (-8.60); P< 0.001
Inhibition (total) 31.031+4.75 37.82+1.69 t (-9.28); P< 0.001

SD, standard deviation.

Table 4 Assessment of shifting in different disorders?®

Symbol shifting task Object shifting task Place shifting task Shifting (total)

Disorders N Mean = SD Mean = SD Mean = SD Mean = SD
ADHD inattentive 14 28.92+3.95 26+3.16 24.42+3.41 23.23+1.76
ADHD hyperactive 15 27.80+5.68 29.86+2.09 290.86+2.58 25.80%+2.35
ADHD combined 15 2493%5.18 25.80+5.25 24.331£4.22 22.73+3.39
Conduct 24 30.45+3.65 30.70+4.51 30.95+4.72 27.72 £ 3.66
Oppositional defiant 13 28.30+5.42 27.611+5.62 28.151+4.94 25.63+4.52
Bipolar 11 14.09+2.70 12.54+1.29 12+1.41 14.15+1.21

Significance F(21.96); P<0.001 F(32.94); P<0.001 F(40.44); P<0.001 F(30.68); P<0.001

ADHD, attention deficit hyperactivity disorder; SD, standard deviation.
#Scoring of shifting tasks =0-40.

Table 5 Assessment of inhibition in different disorders®

Quantity inhibition task Object inhibition task Numerical size inhibition task Inhibition (Total)

Disorders N Mean = SD Mean = SD Mean = SD Mean = SD
ADHD inattentive 14 36.21+1.25 34.78+1.36 36.85+1.95 35.95+1.06
ADHD hyperactive 15 33.86+1.84 31.33+£3.79 33.33+3.71 32.84+2.71
ADHD combined 15 28.00+6.05 26.06 £5.96 26.0+6.02 26.68£5.53
Conduct 24 29.411£4.85 30.411+4.72 31.50+3.84 30.441+4.23
Oppositional defiant 13 32.76 £2.12 32.92+3.09 33.30+2.68 33.0+2.53
Bipolar 11 2709+ 3.64 26.27 £4.51 28.18+3.18 2718+ 3.60
Significance F(11.88) P<0.001 F(9.21) P<0.001 F(14.37) P<0.001 F(13.16) P<0.001

ADHD, attention deficit hyperactivity disorder; SD, standard deviation.
#Scoring of inhibition tasks =0-40.

because of the finding suggesting that the association can

Table 6 Assessment of updating in different disorders be explained by comorbidity of these disorders with

Updating ADHD, which has been associated with EF impairments.
Disorders N Mean + SD
ADHD inattentive 14 13.57+£1.94 i
ADHD hyperactive 15 15.66+1.91 Conclusion
ADHD combined 15 15.86+1.88 This study provides evidences that the primary deficit in
Conduct 24 18.79+2.60 BD s . 0 shifti bili h dati
Oppositional defiant 13 18.46+2.40 l.b pfesent .H.l shi t.mg _a ! lt}" whereas - updating
Bipolar 11 18.00%1.00 function 1is specifically impaired in ADHD. However,
Significance F(14.48); P<0.001  the findings indicate that inhibition impairment is

present in ADHD, DBD, and BD. In addition, differences
in executive function performance are found among
ADHD subtypes as deficits in inhibition are more specific
to the ADHD combined type, whereas impairment in
updating is more specific to the ADHD inattentive type.

ADHD, attention deficit hyperactivity disorder; SD, standard deviation.

found in children with DBD was due to the presence of
comorbid ADHD. The association between DBD and EF

deficits did not remain significant, when the effect of
ADHD was partialled out. However, other finding
suggests that DBD could be associated with EF impair-
ment after controlling for ADHD [46,48]. Hence, this
association between DBD and EF should be questioned

These differences may suppose a specific cognitive
profile for each disorder that provides more objective
means of differential diagnosis among these disorders
when they are not reliably distinguished by clinical
diagnostic methods.
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Limitations of the study

This study is a preliminary examination of executive
function profiles in different childhood psychiatric
disorders. The first limitation is the wide age range (6
years to 12 years of age) that may result in systematic
differences between children in different stages of
development of EE Second, the sample size was
relatively small. The use of variable analysis to investigate
processes involved in different disorders is better to be
pursued with larger samples. Third, the available
measures may not assess ‘pure’ EF tasks as they mostly
measured more than one EFE Tapping pure EF is
conceptually not feasible because almost every task
requires an individual to keep rules in mind and thus
addresses working memory next to the EE which was
aimed to be measured.

Recommendations

Further research could examine the interaction of age and
development on executive functions in normal versus
disordered children. Moreover, it is recommended to
compare the inhibitory tasks of large samples of boys and
girls separately to clarify the effect of sex differences on
EE This would be helpful in understanding better these
developmental processes. Lastly, this study addressed the
pure forms of the disorders. Hence, future studies
considering the impact of comorbidity between the
childhood disorders may enhance further understanding
of the psychopathology involved.
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