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Individualized music for dementia: Evolution and
application of evidence-based protocol
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picture book intended for children and their families (in
press). The story models principles of individualized music to elicit positive memories, reduce anxiety and agitation, and promote communication. The article concludes
with implications for future research.
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Abstract
The theory-based intervention of individualized music
has been evaluated clinically and empirically leading
to advancement and refinement of an evidence-based
protocol, currently in its 5th edition. An expanded version of the protocol was written for professional health
care providers with a consumer version tailored for
family caregivers. The underlying mid-range theory is
presented along with a seminal study that was followed
by further research in the United States, Canada, Great
Britain, France, Sweden, Norway, Japan and Taiwan.
Key studies are summarized. Given its efficacy when
implemented by research staff, studies have advanced
to testing the intervention under real-life conditions
when implemented and evaluated by trained nursing
assistants in long-term care facilities and visiting family
members. In addition, one study evaluated the implementation of music by family members in the home
setting. Initial research focused on agitation as the dependent variable with subsequent research indicating a
more holistic response such as positive affect, expressed
satisfaction, and meaningful interaction with others.
The article advances by describing on-line programs designed to train health care professionals in the assessment, implementation and evaluation of individualized
music. In addition, Gerdner has written a story for a

WJP|www.wjgnet.com

SIGNIFICANCE
In 2009, Alzheimer’s Disease International[1] estimated by
2010 there would be 35 million people worldwide afflicted
with Alzheimer’s disease and related dementias (ADRD).
This organization also predicted that the prevalence of
ADRD would nearly double every 20 years for a total of
65.7 million people afflicted with the disease by 2030 and
115.4 million by 2050[1].
ADRD is characterized by cognitive impairment. Researchers[2] estimate the presence of agitation in 70% to
90% of persons in the advanced stages of ADRD. Agitation interferes with care delivery and social interaction,
ultimately having a negative impact on the person’s quality
of life[3].

THEORY-BASED INTERVENTION
Gerdner[4] was the first to develop and test a research
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Figure 1 Gerdner’s mid-range theory of individualized music intervention for agitation [11].

protocol to evaluate the use of individualized music as an
alternative intervention for the management of agitation
in persons with ADRD. Individualized music is defined
as music that has been integrated into the person’s life
and is based on personal preference[4]. Publication of
this pioneer pilot study[5] led to additional research, with
findings that support the use of individualized music in
reducing agitation in persons with ADRD[6-10].
Gerdner[11] advanced this work by developing a theoretical foundation for this intervention. Elements of the
mid-range theory of individualized music intervention
for agitation (IMIA) include: cognitive impairment, progressively lowered stress threshold, agitation, and individualized music (Figure 1).
Cognitive impairment, as found in persons with
ADRD, is a key antecedent to agitation. Hall et al[12] attribute this to a decreased ability to receive and process
sensory stimuli, resulting in a progressive decline in the
person’s stress threshold and a heightened potential for
anxiety. In other words, as the disease progresses, fewer
stressors are required to meet and exceed the stress
threshold, resulting in anxious and agitated behaviors[12].
Cohen-Mansfield et al[13] define agitation as an “inappropriate verbal, vocal or motor activity that is not explained
by need and confusion per se”. They further explain that
although agitation probably results from a combination
of needs and confusion, these antecedent conditions are
not always apparent[13].
Individualized music may be used as an alternative
intervention for the management of agitation in ADRD.
The intervention involves carefully selected music, based
on the person’s preference, prior to the onset of cognitive impairment. Gerdner[11] theorizes that music may be
used as a means of communicating with the person even
in the advanced stages of ADRD when the person has
an impaired ability to understand verbal language and has
a decreased ability to interpret environmental stimuli. It
is further theorized that the presentation of individualized music will provide an opportunity to stimulate remote memory. This changes the focus of attention and
provides an interpretable stimulus, overriding stimuli in
the environment that is meaningless or confusing. The
elicitation of memories associated with positive feelings
will have a soothing effect on the person with dementia,
which in turn will prevent or alleviate agitation[11]. It is
further theorized that individualized music is most effective when it is implemented prior to the peak level of
agitation.

WJP|www.wjgnet.com

SEMINAL STUDY
The strengths and limitations of preliminary research
were used to design a more rigorous study with a larger
sample for the purpose of testing the propositions of the
mid-range theory of IMIA. Gerdner[14] employed an experimental repeated measures pretest-posttest crossover
design to compare the immediate and residual effects of
individualized music to classical “relaxation” music relative to baseline on the frequency of agitated behaviors in
persons with ADRD. Thirty-nine subjects were recruited
from six long-term care facilities in Iowa. The sample
consisted of 30 women and 9 men (mean age, 82 years)
with severe cognitive impairment, as measured by the
Global Deterioration Scale[15]. Baseline data were collected for 3 wk. Family members completed a written questionnaire that was reviewed by the investigator. Answers
were explored with the informant to refine information
as a means of determining specific music selections.
Subjects were divided into two groups. Group A (n =
16) received individualized music for 6 wk followed by a
2-wk “washout” period and 6 wk of classical “relaxation”
music. Group B (n = 23) received the same protocol but
in reverse order. The interventions consisted of pre-recorded music presented for 30 min, two times per week.
A modified version of the Cohen-Mansfield Agitation
Inventory[16] was used to measure the dependent variable.
A repeated measures analysis of variance with Bonferroni
post hoc test showed a significant reduction in agitation
during and following individualized music compared to
classical “relaxation” music.
This study became the impetus for additional studies
conducted in the United States, Canada, Great Britain,
France, Sweden, Norway, Japan and Taiwan. These efforts have resulted in an expanding body of research that
supports the use of this intervention for the management
of agitation[17-24]. In addition, a study is currently being
conducted in Iran to further test the effects of individualized music.

EVIDENCE-BASED PROTOCOL
Gerdner’s work served as the foundation for an expanding body of empirical and clinical evidence, leading to development of the evidence-based protocol of Individualized Music for Elders with Dementia. This protocol was
originally published in 1996 with the 5th and most recent
version published in 2007[25]. This expanded version was
specifically written for professional health care providers.
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The protocol identifies risk factors for agitation, assessment criteria, a detailed description of the intervention,
evaluation of patient outcomes and process factors. An
evidence grade schema is used to assign a specific grade,
based on the strength and type of evidence, for each recommendation within the protocol. To facilitate accessibility an abridged and updated version of the protocol was
published in a 2010 issue of the Journal of Gerontological
Nursing[26].
Following instruction, family members may also
implement individualized music. Consequently a companion consumer version was added to the evidence-based
protocol in 2001 and updated in 2007[27]. The consumer
version provides a simplified format, tailored for family
caregivers.
The evidence-based protocol includes The Assessment
of Personal Music Preference Questionnaire (APMPQ)[28]
that has been developed and tested[17] to assist in the
selection of individualized music. Questions are used to
explore the meaning of music in the person’s life and
identify preferred song titles. Because musical selections
are often closely aligned with specific performers this
also become an important part of the assessment process. When cognitive impairment prevents the person
from identifying or expressing these preferences an alternate version of the questionnaire is available for completion by a close family member. The alternate version of
APMPQ has been successfully used by family members
of residents living in long-term care facilities[17] and those
who care for an elder at home[19].
The expected effect of individualized music is dependent on the identification and implementation of
music based on the patient’s specific music preferences.
For example, one older woman’s favorite music was an
LP record (now available on compact disc) performed by
Elvis Presley entitled, Amazing Grace: His Greatest Sacred
Performances.
Individualized music may not be suitable for everyone. For example, it would not be appropriate for a person who did not have an appreciation for music prior to
the onset of cognitive impairment. A positive correlation
is expected between the degree of significance that music
had in the person’s life prior to the onset of dementia
and effectiveness of the intervention[25].

compared baseline data to 1-wk post intervention scores.
Findings indicated that subjects in the experimental
group had a statistically significant improvement in the
“language” subscale of the Mini Mental State Exam
and a statistically significant reduction in “irritability” as
measured by the Multidimensional Observational Scale.
In addition, there was a statistically significant reduction
in stress index as measured by salivary chomogranin A
(CgA) following session 16. The authors concluded, “the
changes in CgA levels supported Gerdner’s mid-range
theory” (p. 17). No significant findings occurred in the
control group across outcome measures. It is important
to note that music sessions in this study deviated from
the evidence-based protocol of individualized music by
incorporating active participation (i.e., singing).
Suzuki et al[22] expanded this research by incorporating
immunoglobulin A (IgA) as well as saliva CgA and behavioral outcome measures. The study tested a small group
music intervention, based on the music preferences of
eight persons with dementia. One person refused saliva
sampling and researchers were unable to obtain saliva
sampling from a second. The experimental group was
compared to a control group, over a 3-mo period. Findings included a statistically significant reduction in salivary
CgA with no significant change in IgA. The researchers
once again concluded that this findings support Gerdner’s
mid-range theory.

ANXIETY IN RELATIONSHIP TO
AGITATION
As described by Hall et al[12], anxiety is closely related to
agitation. Without intervention, anxiety may escalate to
agitation. The subtle cues of cumulative stress are often
overlooked, advancing to agitated behaviors that present
with increased frequency and intensity[12,29]. As previously
explained, individualized music should be implemented
prior to the peak level of agitation, ideally when the person first begins exhibiting subtle behavioral signs and
symptoms[11].
Sung et al[30] conducted a study in Taiwan to evaluate
the evidence-based protocol of individualized music on
the outcome measure of anxiety. Trained nursing staff
implemented the protocol for 23 persons with ADRD,
who resided in a long-term care facility. The researchers
adapted The Assessment of Personal Music Preference Questionnaire[28] to be culturally meaningful for the Taiwanese and
Chinese sample. The outcome variable was measured using the Rating Anxiety in Dementia[31] tool. It should be
noted that some items such as restlessness overlap with
items represented on the Cohen-Mansfield Agitation Inventory[16]. The intervention was implemented biweekly
for 6 wk. Statistical analysis was conducted using an ANCOVA. Persons in the experimental group had a significantly lower level of anxious behaviors (F = 12.15, P =
0.001) when compared to the control group who received
“standard care”.

ADVANCING THE SCIENCE
There is need to advance the science by evaluating the
effects of individualized music using biophysiological
outcome measures. Japanese researchers, Suzuki et al[21]
incorporated preferred music into a small group singing activity for persons with ADRD. Outcome measure
included biophysiological measures in addition to behavioral outcome measures. The study involved 10 subjects
with dementia who participated in the music sessions
twice per week for 8 wk. During the corresponding time
period, 13 subjects participated in a comparison intervention (i.e., games, drawing, pasting pictures). Analysis

WJP|www.wjgnet.com
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Similarly, a study conducted by Guetin et al[32] in France
evaluated the effects of preferred music on persons in
the early to moderate stages of Alzheimer’s disease. Anxiety, as measured by the Hamilton scale, was incorporated
as an outcome variable. A significant reduction in anxiety
was identified during the implementation of individualized music.

= 32) that received individualized music for 30 min, twice
per week over 6 wk. The control group (n = 25) received
usual care without music. Findings showed that the experimental group had a statistically significant reduction
in overall agitation (t = -2.19, P < 0.05) and physically
non-aggressive behaviors (t = -3.75, P < 0.0001) compared to the control group.
In another published study, Park et al[33] report 20 inhome family caregivers were trained in the use of the
evidence-based protocol for individualized music. Outcome measures included the modified Cohen-Mansfield
Agitation Inventory[16]. A quasi-experimental design was
used in which individualized music was implemented two
times per week for 2 wk. Statistical analysis identified a
significant reduction in agitation during the intervention
period compared to baseline and post-intervention periods.
Park’s dissertation, the study of origin[19], added a
quantitative measure for pain in addition to agitation. It
is important to note that the evidence-based protocol
for individualize music identifies pain as a risk factor for
agitation. The protocol also cautions that agitation, secondary to a medical condition, requires treatment of the
underlying cause. Under these conditions, individualized
music may be used to supplement medical care.
Gallagher[34] studied the feasibility of training palliative care staff in the use of individualized music for
management of agitation, during the advanced stage of
dementia. Twenty-four hospice professionals were trained
in the evidence-based protocol. Feasibility was assessed
through the participants’ knowledge and confidence in
using the protocol. Findings support the practicality of
training multidisciplinary staff in the implementation of
individualized music.
In addition, Oslo Resource Center for Dementia and
Psychiatric Care of the Elderly, under the direction of
Dr. Audun Myskja, implemented the evidence-based protocol of individualized music in three nursing homes in
Oslo, Sweden and has incorporated the intervention into
a complementary therapy module designed with academic credits for a master’s degree at Buskerud University
College[35].

TRANSLATING RESEARCH INTO
PRACTICE
Given its efficacy when implemented by research staff,
it is important to evaluate the effectiveness of individualized music when implemented under real-life conditions. As a beginning effort, Gerdner[17] conducted a
pilot study using mixed methods to evaluate the effects
of individualized music when implemented by staff and
family. Following training, staff and family implemented
individualized music for eight persons with moderate
to severe stages of dementia, living in a long-term care
facility. The intervention was implemented over a 4-wk
period. Individualized music was played daily for 30 min
at a prescribed time (prior to the estimated “peak level”
of agitation). The mean rate of compliance was 86.3%.
In addition, staff administered music on an “as needed”
basis (when the person first began exhibiting signs of agitation). Agitation was measured using a modified version
of the Cohen-Mansfield Agitation Inventory[16]. A statistically significant reduction in agitation was found during
the presentation of music, with an overall reduction in
agitation on day shift during weeks 1-8 and on evening
shift during weeks 5-8. Staff and family interviews provided convergent validity to quantitative findings. In addition, staff and family reported that individualized music
provided a catalyst for meaningful interaction between
the person with dementia and others.
Researchers in Taiwan also evaluated the use of individualized music when implemented by trained staff in
a long-term care facility. Findings were published as two
separate articles.
In one article, Sung et al[24], focused on knowledge of
and adherence to the evidence-based protocol for individualized music when implemented by 17 nursing staff,
working in a long-term care facility in Taiwan. Initial
training included an interactive educational program.
Ongoing reminders, a local opinion leader, and an audit
checklist were used to facilitate and monitor continued
adherence to the intervention protocol. Analysis used
to compare pre and post-test scores found a statistically
significant improvement (P < 0.001) in knowledge of the
intervention following the training session with a mean
compliance of 72%.
In a companion study, Sung et al[23], focused on the
resident’s response to individualized music when implemented by trained nursing staff. The Cohen-Mansfield
Agitation Inventory[16] was used to measure the dependent
variable. The sample included an experimental group (n

WJP|www.wjgnet.com

ON-LINE TRAINING
Continuing efforts are underway to promote and support the use of individualized music by clinicians. For
example, Gerdner collaborated with Sigma Theta Tau
International and the John A. Hartford Foundation for
the development of a free interactive on-line continuing
educational module to assist nurses in the assessment,
implementation, and evaluation of individualized music.
The module was first incorporated into the evidencebased protocol in 2004 and was updated in 2008[36].
The module includes a case example, based on a reallife incident with names changed to protect confidentiality. The case example highlights the need to consider
cultural background when assessing musical preference.
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It involves an Italian American woman who spoke minimal English. Her preferred music includes recordings of
Dean Martin singing Italian songs.
Nurse participants of the module are asked to complete an evaluation of the course. The overwhelming
majority rated the content as excellent and reported that
it would help them in their practice.
The New York State Department of Health has developed a series of free multi-disciplinary on-line training
modules referred to as the Electronic Dementia Guide for Excellence (EDGE). One of the modules specifically focuses
on individualized music[37]. The module provides specific
guidelines for the development of a 45-min in-service,
including learning objectives and a PowerPoint presentation. A sample case study is provided to assist the learner
in the application of this knowledge for the assessment,
implementation, and evaluation of individualized music.
The module is reported to be one of the most popular in
the EDGE series.

Overall, children should be encouraged to ask questions, express feelings openly[43] and remain involved with
the person at a level that is appropriate to the child’s ability and understanding[42]. Illustrated children’s books with
stories that describe children’s reactions to Alzheimer’
s disease can be used to model ways for them to interact
with people who have the disease[44,45].
While there are a number of children’s books on the
market that address Alzheimer’s disease, the majority provide an oversimplification of the disease and introduce
the same basic content with only slight variations. These
books are generally targeted for a younger audience.
There is a critical need for a book of high quality for
older children and their parents.
Basic principles of the evidence-based protocol of individualized have been translated into a picture book for
children and their family. The book, currently in press, is
authored by Gerdner and is targeted for children aged 8
to 12 years of age[46]. However, the underlying message
of understanding and compassion transcends to persons
of all ages. The story entitled, Musical Memories, is about
Gabrielle and her grandmother who has Alzheimer’s disease. It provides an honest and respectful depiction of
an older person with this disease. The story is unique in
that it reflects our current knowledge and understanding
of the disease. The story goes beyond the issue of shortterm memory to address antecedents of anxiety progressing to agitation. Musical Memories promotes a problem
solving approach that models the use of a simple intergenerational activity (listening to music) to empower the
child in maintaining a relationship with her grandmother.
Author notes, located at the end of the book, directly relate to and build upon the story content to strengthen the
educational value of the book.

FACILITATORS FOR INTERVENTION
Individualized music was developed as an alternative intervention for the management of agitation in persons
with ADRD. The intervention promotes a humanistic,
individualized approach to care. The use of pre-recorded
music does not require special musical abilities and can
therefore be implemented by trained staff and family
caregivers. The recipient’s positive response to individualized music has been identified as a facilitator for its
continued use by staff and family[17]. The process of assessing and implementing music has been shown to promote a collaborative working relationship between staff
and family[17]. Anecdotal notes and qualitative interviews
also indicate that individualized music promotes positive
affect, expressed satisfaction, and meaningful interaction
with others; thereby supporting personhood[17].

RESEARCH IMPLICATIONS
The accumulation of clinical and empirical data provides a strengthening body of evidence that supports
the use of individualized music for persons with ADRD.
As research evolves, methods and outcome measures
are beginning to capture a more global response to the
intervention. There is need to test the evidence-based
protocol of individualized music using a stress index
measure such as, salivary CgA. In addition, anecdotal
data and findings from open-ended interviews indicates a
positive behavioral response while listening to preferred
music that “illuminates personhood” of the listener[5,14,17].
However, the recipient’s positive response needs to be
measured through more quantifiable outcome measures.
There is also need to design large feasibility studies that
evaluate the cost effectiveness of individualized music
when implemented by staff in long-term care facilities.

PICTURE BOOK FOR CHILDREN AND
THEIR FAMILIES
In 2011, the Alzheimer’s Association[38] estimated that
over 5.4 million Americans had a diagnosis of ADRD
with nearly 15 million nonpaid persons caring for someone with the disease. Twenty-six percent of family caregivers have children, younger than 18 years of age, living
with them[38]. Social worker, Elizabeth Smith-Bovin, declares “children as the forgotten victims of Alzheimer’s
disease”[39].
Research indicates that the signs and symptoms associated with dementia adversely affect communication
and relationships between afflicted grandparents and their
grandchildren[40,41]. A child’s response to a person with Alzheimer’s disease will vary depending on factors such as:
the child’s age, the number of other children in the family,
the closeness of the relationship between the child and
the afflicted person, the availability of other family members, and the cultural background of the child[42].
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Risks of suicidality in adult patients with epilepsy
Sherifa A Hamed, Yaser BE Elserogy, Madleen A Abdou, Mostafa M Abdellah
RESULTS: Suicidality was reported in 35% (compared
to 9% for controls), of them 80%, 72.86%, 55.71%
and 52.9% had depression, anxiety, obsession and
aggression respectively. Patients with suicidality had
higher scores of BDI-Ⅱ (P = 0.0001), HAM-A (P =
0.0001), and Y-BOCS (P = 0.037) and lower scores of
psychotic (P = 0.0001) and extroversion (P = 0.025)
personality traits. Regardless the presence or absence
of suicidality, patients with epilepsy had low serotonin
(P = 0.006), noradrenaline (P = 0.019) and adrenaline
(P = 0.0001) levels. With suicidality, significant correlations were identified between: (1) age and scores of
BDI-Ⅱ (r = 0.235, P = 0.0001) and HAM-A (r = 0.241,
P = 0.046); (2) age at onset and concentrations of
noradrenaline (r = -0.502, P = 0.024); (3) duration
of illness and scores of BDI-Ⅱ (r = 0.247, P = 0.041),
Y-BOCS (r = 0.270, P = 0.025) and neurotic personality trait (r = -0.284, P = 0.018); and (4) doses of
antiepileptic drugs and scores of psychotic personality
traits (r = -0.495, P = 0.006 for carbamazepine; r =
-0.508, P = 0.0001 for valproate).

Sherifa A Hamed, Yaser BE Elserogy, Department of Neurology and Psychiatry, Assiut University Hospital, PO Box 71516,
Assiut, Egypt
Madleen A Abdou, Department of Clinical Pathology, Assiut
University Hospital, PO Box 71516, Assiut, Egypt
Mostafa M Abdellah, Department of Pharmacology, Assiut University Hospital, PO Box 71516, Assiut, Egypt
Author contributions: Hamed SA carried out the clinical evaluation, collected samples, participated in the design of the study,
statistical analysis and drafting of the manuscript; Elserogy YBE
carried out the psychiatric evaluation blood and participated in
the design of the study and its statistical analysis; Abdou MA
carried out the routine and specific laboratory investigations,
participated in the design and statistical analyses of the study and
drafting of the manuscript; Abdellah MM carried out the serum
drug level of antiepileptic medications, participated in the laboratory analyses of routine and specific laboratory investigations and
participated in the design of the study and its statistical analysis.
All authors read and approved the final manuscript.
Correspondence to: Sherifa Ahmad Hamed, MBBch, MSc,
MD, Consultant Neurologist, Associate Professor, Department
of Neurology and Psychiatry, Assiut University Hospital, PO Box
71516, Assiut, Egypt. hamed_sherifa@yahoo.com
Telephone: +20-88-2374904 Fax: +20-88-2333327
Received: June 3, 2011
Revised: October 16, 2011
Accepted: February 25, 2012
Published online: April 22, 2012

CONCLUSION: This is the first study which systematically estimated the prevalence and risks of suicidality
in a homogenous group of patients with epilepsy. This
study emphasizes the importance of epilepsy itself as a
risk for suicidality and not its treatment.

Abstract

© 2012 Baishideng. All rights reserved.

AIM: To determine the prevalence and risks of suicidality in a group of patients with epilepsy.

Key words: Epilepsy; Anti-epileptic drugs; Psychosocial
variables; Serotonin; Catecholamines; Dopamine

METHODS: Included were 200 adult patients and 100
matched healthy subjects. The clinical interview using
The Diagnostic and Statistical Manual of Mental Disorders (4th edition), Beck Depression Inventory (2nd edition) (BDI-Ⅱ), Hamilton Anxiety Rating Scale (HAM-A),
Yale-Brown Obsessive Compulsive Scale (Y-BOCS) and
Eysenck Personality Questionnaire-Revised Rating Scale
testings were used for diagnosis and assessment of
severity of psychiatric symptoms. Blood concentrations
of serotonin, catecholamines and dopamine were also
measured.
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suicid, although the exact mechanisms are not fully understood[14].
Despite the above information, the prevalnece of suicidality and the spectrum of comorbid psychiatric disorders with epilepsy tended to range greatly from one study
to another. This reflects the heterogeneity of epilepsy
and the differences in study designs and studied populations.
Early recognition and possible modification of clinical and psychosocial variables will have significant impact
on the medical management and quality of life of patients with epilepsy.
To our knowledge, this is the first study in our population which aimed to estimate the prevelance and risks
of suicidality in a homogenous group of patients with
epilepsy.

net.com/2220-3206/full/v2/i2/33.htm DOI: http://dx.doi.
org/10.5498/wjp.v2.i2.33

INTRODUCTION
Epilepsy is one of the most important and common
chronic medical problems with prevalence rate of 8.2-12.9
per 1000 in general population[1]. Fortunately 70% of patients with epilepsy become seizure free on antiepileptic
drugs (AEDs) while the remaining had medically refractory seizures (interactable epilepsy). In such patients,
resection of the region of of the brain causing seizures is
one approach of treatment[2]. The research literature indicates that people with epilepsy are at higher risk for suicide and suicidality (suicidal thoughts and attempts) with
an estimated lifetime prevalence rate that varies between
3.3% and 14.3% or even up to 32.5%. This rate has been
reported to be 6 to 25 times higher with temporal lobe
epilepsy (TLE)[3,4] compared to 1.4%-6.9% in general
population[5] and even higher for those who had temporal
lobectomy[2]. Suicide accounts for > 10% of deaths with
epilepsy compared with 1.4% in general population[6].
Suicidality in patients with epilepsy has complex
and multifactorial aetiologies. Several factors have been
identified as risks which include: male sex[6], early age at
onset[7,8], TLE, high frequency of primary generalized
seizures, polymorphic seizures combination, severe epilepsy, lateralization of the epileptic focus, recent control
of seizures, absence of seizures for a long time especially
after being very frequent, cognitive deterioration and hypofrontality and psychiatric comorbidity[6-9]. Retrospective
studies indicate that the majority (81%-100%) of suicides
occurs in subjects with psychiatric illnesses of which depression is the most common with a risk of 15%-18.9%,
and even as high as 50 times than of general population.
Others include anxiety, mood disorders and epileptoid
personality and past or family histories of psychiatric disorders[6-9].
Recently, AEDs have been suggested as a risk of
suicide with epilepsy[10,11]. The mechanisms of the negative psychotropic effects of AEDs are complex and vary
dramatically between patients. It has been suggested to
be related to the direct (i.e., anticonvulsant action) and
indirect mechanisms of the drug action, particulary with
rapid dose titration, slow drug metabolism, polypharmacy, drug-drug interactions, drug toxicity, drug withdrawal
and metabolic derangements (as folate deficiency)[12]. Also
non-pharmacological treatments as surgery[2] and vagus
nerve stimulation[13] have been suggested to increase the
risk of suicide up to 5-folds higher than pharmacological therapy. The concept of forced normalization (or
alternative psychosis) in which a good control of seizures
regardless control of EEG changes by pharmacological
and non-pharmacological therapy results in appearance
of behavioral abnormalities or psychosis, has been suggested as a cause of behavioral adverse effects or even
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MATERIALS AND METHODS
The out-patient epilepsy clinic of Assiut University
Hospital manages patients with epilepsy who were not
covered by insurance service and all families were of lowincome. The number patients of epilepsy of unknown
etiology (idiopathic epilepsy) attending the clinic monthly
for follow up is 601 (adults = 474 and children = 127).
Clinical psychiatric interviewing was the primary method
for examining the patients and in addition by applying the
criteria for diagnosis of Diagnostic and Statistical Manual
of Mental Health Disorders (4th edition) (DSM-Ⅳ)[15].
Accordingly, patients were divided into two groups: (1)
those with no psychiatric symptoms (n = 107); and (2)
those without psychiatric symptoms (n = 367). Also 100
healthy subjects matched for age, sex, educational level
and socioeconomic states were included as controls for
statistical comparisons. Healthy subjects were recruited
from the general population. The patient’s seizure type
was diagnosed according to Berg et al[16] Revised terminology and concepts for organization of seizures and
epilepsies: report of The International League Against
Epilepsy Commission on Classification and Terminology, 2005-2009”. Excluded were subjects with: (1) intelligence quotient < 70 as assessed by the Arabic version
of Wechsler Adult Intelligence Scale Revised[17,18]; (2)
other neurologic, systemic or medical diseases that result
in psychiatric abnormalities; (3) psychiatric disorder prior
to the onset of epilepsy; (4) regular medication(s) in addition to AEDs; and (5) alcoholism or substance abuse.
The study protocol was approved by the ethical committee of The Faculty of Medicine of Assiut University and
all participants gave their informed consent to participate
in the study.
Neurological evaluation included information regarding seizure variables (as age at onset, precipitating factors,
duration of illness, type and frequency of seizures, type
of utilized AED(s), duration of treatment, degree of
control on AEDs and family history of psychiatric illness.
The frequencies of seizures were defined as described
before[19] as follow: (1) very frequent: occurring several
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times a day or at intervals shorter than 7 d; (2) frequent:
occurring at intervals longer than 7 d but shorter than 30
d; (3) occasional: occurring at intervals longer than 30 d
but shorter than 1 year; and (4) rare: occurring at intervals
longer than 1 year. Regarding the degree of control on
AEDs, patients were considered controlled when seizure
free for ≥ 1 year, partially controlled when seizure were
occasional or rare and uncontrolled when seizures were
frequent or very frequent.
Patients were divided into two groups according to
the presence or absence of sucidality. The following
Arabic translated questionnaires and scales were used
for screening and assessment of severity of psychiatric
symtoms and disorders: (1) Beck Depression Inventory
(2nd edition) (BDI-Ⅱ)[20,21]; (2) Hamilton Anxiety Rating
Scale (HAM-A)[22,23]; (3) Yale-Brown Obsessive Compulsive Scale (Y-BOCS)[24,25]; and (4) Eysenck Personality
Questionnaire-Revised Rating Scale (EPQ-R)[26,27].
BDI-Ⅱ consists of 21 items and each corresponds
to a symptom of depression is summed to give a single
score. Accordingly, subjects were divided into: (1) those
with no or minimal symptoms (scoreing: 0-13); (2) those
with mild symptoms (scoring: 14-19); (3) those with
moderate symptoms (scoring: 20-28); and (4) those with
severe symptoms (scoring: 29-63). HAM-A consists of
14 items, each is scored on a 5-point scale, ranging from
0 (not present) to 4 (severe). Accordingly, subjects were
divided into: (1) those with no anxiety symptoms (scoring:
0-13); (2) those with mild symptoms (scoring: 14-17); (3)
those with moderate symptoms (scoring: 18-20); and (4)
those with severe symptoms (scoring: 25-30). Y-BOCS
is formed of two subscales: obsessions and compulsions. Each subscale consists of 5-items: (1) time spent
in the symptoms; (2) subjective distress; (3) interference
from symptoms; (4) resistance from symptoms; and (5)
control over symptoms. Each item is scored from 0 (no
symptoms) to 4 (extreme symptoms). The total Y-BOCS
score ranges from a minimum of 0 to a maximum of
40. Accordingly, subjects are divided into: (1) those with
no OCSs (scoring: 0-7); (2) those with mild symptoms
(scoring: 8-15); (3) those with moderate symptoms (scoring: 16-23); (4) those with severe symptoms (scoring:
24-31); and (5) those with extreme symptoms (scoring:
32-40). EPQ-R consists of 4 scales: (1) Extroversion (E)
which is formed of 23 items; (2) Neuroticism (N) which
is formed of 24 items; (3) Psychoticism (P) which is
formed of 32 items; and (4) social desirability or Lie (L)
which is formed 21 items. Each scale is measured and has
a dichotomous response format (yes or no).
Laboratory investigations: Subjects included in this
study were controlled for timing of blood samples which
were drawn at (8.00-10.00 am) after an overnight fast and
patients were seizure free for at least 72 h (as any postictal central neurochemical dysfunction, is recognized
to reverse within hours). The following laboratory tests
were done: (1) Standardized which included: measurements of complete blood count and levels of creatinine,
liver enzymes and fasting blood glucose; and (2) Specific
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which included: measurements of serum levels of serotonin and plasma levels of catecholamines (adrenaline and
noradrenaline) and dopamine. The levels of serotonin,
catecholamines and dopamine were measured by enzyme
immunoassay method kits (IBL international GMBH,
Hamburg, Germany). For confirmation, levels were assessed twice at two different days and combined with
the cross sectional assessment while clinical evaluation
and interviewing of included subjects. The serum levels
of AEDs were measured as part of the investigation
in batched assays in The Therapeutic Drug Monitoring
laboratory of Assiut University hospital, Assiut, Egypt
using Fluorescence Polarization Immunoassay System of
Abbott, TDxFLX apparatus (Abbott Lab, Wiesbaden,
Germany). The approximated reference therapeutic serum level of carbamazepine (CBZ) was 4-10 µg/mL and
50-100 µg/mL for valproate (VPA)[19].
Statistical analysis
Calculations were done with the statistical package SPSS,
version 12.0. Kolmogorov-Simirnov test was used to test
the parameter distributed. Data were presented as mean
± SD when normally distributed and mean (quartiles) if
did not normally distributed (e.g., scores of BDI-Ⅱ and
HAM-A and blood levels of serotonin, catecholamines
and dopamine). Student’s t test was used for comparison of means of normally distributed parameters while
Mann-Whitney U test was used for comparison of nonnormally distributed parameters. Correlations were assessed using Pearson’s test for normally distributed data
and Spearman’s coefficient for non-normally distributed
data. For all tests, values of P < 0.05 were considered statistically significant.

RESULTS
This study included 200 adults (males = 100; females
= 100) with epilepsy psychiatric symptoms. Their ages
ranged between 20 to 48 years (mean: 30.47 ± 7.56 vs
29.14 ± 6.90 for control subjects; P = 0.229) and duration of illness ranged from 3 to 35 years (mean: 13.94 ±
7.24). The majority (62%) had complex partial or partial
epilepsy with secondary generalization, while 38% had
generalized tonic-clonic convulsions (GTC). Sixty patients (32.2%), 58 (46.77%) and 5 (4.03%) had frontal,
temporal (TLE) and parietal lobe epilepsies. Seventy four
(59.68%) had left sided foci of epileptic activity while 50
(40.32%) had right sided foci. The majority of patients
were treated with CBZ (57%, n = 114 and/or VPA 19%,
n = 38 and 24%, n = 48, respectively) for 2-30 years (mean:
9.28 ± 4.02). The majority of patients (54.0%, n = 108)
were uncontrolled on AEDs, 23.5% (n = 47) were partially controlled and 22.5% (n = 45) were controlled.
Suicidatlity was reported in 35% (suicidal attempts
= 23, 32.9%, suicidal thoughts = 47, 67.1%; male = 34,
17%; female = 36, 18%) compared to 9% of healthy
subjects (suicidal thoughts = 9, 100%; male = 4, 4%;
female = 5, 5%, Table 1). The majority of patients with
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Table 1 Demographic and clinical features of the studied group of epilepsy (mean ± SD) n (%)
Demographic and clinical features
Male/female
Age (yr)
Age at onset of disease (yr)
Duration of illness (yr)
Type of epilepsy
GTC
Complex partial/partial epilepsy
with secondary generalization
Frontal
Temporal
Parietal
Occipital
Side of epileptic activity
Right
Left
AED(s) utilized
CBZ
VPA
Polytherapy
Dose of AED(s) (mg/d)
CBZ
VPA
Duration of treatment (yr)
Serum drug level (µg/mL)
CBZ
VPA
Degree of control on AED(s)
Controlled
Partially controlled
Uncontrolled

Patients (n = 200)

Patients with history of
suicidality (n = 70)

100/100
20-48 (30.47 ± 7.56)
1-40 (16.24 ± 8.40)
3-35 (13.94 ± 7.24)

Patients without history of
suicidality (n = 130)

34/36
20-48 (29.33 ± 7.60)
1-39 (15.46 ± 8.66)
3-31 (13.77 ± 6.93)

76 (38.0)
124 (62.0)

66/64
20-48 (31.08 ± 7.50)
1-40 (16.66 ± 8.26)
3-35 (14.04 ± 7.42)

23 (32.9)
47 (67.1)

53 (40.8)
77 (59.2)

60 (48.39)
58 (46.77)
5 (4.03)
1 (0.80)

22 (46.81)
23 (48.94)
1 (2.13)
1 (2.13)

38 (49.35)
35 (45.45)
4 (5.19)
0

50 (40.32)
74 (59.68)

22 (46.81)
25 (53.19)

28 (36.36)
49 (63.63)

31 (44.3)
21 (30.0)
18 (25.7)

83 (63.8)
27 (20.8)
20 (15.4)

114 (57.0)
48 (24.0)
38 (19.0)
400-1200 (750.54 ± 350.5)
200-1400 (850.50 ± 345.7)
2-30 (9.28 ± 4.02)

400-1200 (700.24 ± 320.25)
200-1400 (840.30 ± 305.75)
2-30 (9.28 ± 4.02)

400-1200 (760.25 ± 300.25)
200-1400 (730.50 ± 255.7)
2-30 (9.38 ± 4.39)

4.30-12.80 (9.56 ± 4.5)
35.54-120.45 (80.50 ± 30.0)

4.30-12.80 (9.56 ± 4.5)
35.54-120.4 (100.50 ± 30.0)

4.30-12.80 (9.56 ± 4.5)
35.54-120.4 (85.50 ± 25.0)

45 (22.5)
47 (23.5)
108 (54.0)

9 (12.9)
14 (20.0)
47 (67.1)

24 (26.2)
3 (25.4)
63 (48.5)

GTC: Generalized tonic-clonic; AEDs: Antiepileptic drugs; CBZ: Carbamazepine; VPA: Valproate; Controlled: Seizure free for ≥ 1 year; Partially controlled:
Occasional or rare in frequency; Uncontrolled: Very frequent or frequent in frequency.

suicidality (regardless of gender) had depression (80%).
While anxiety, obsession, extroversion personality traits
and aggression were reported in 72.86%, 55.71%, 21.5%
and 52.9%, respectively (Tables 2 and 3). In general
and regardless to the presence or absence of suicidality, patients with epilepsy had: (1) high scores of BDIⅡ, HAM-A and psychotic and neurotic personality traits
regardless the type and focus and side of epilepsy and
type of AEDs; (2) high scores of Y-BOCS particularly
with frontal lobe epilepsy (P = 0.001) and left foci of
epileptic activity (P = 0.015) and regardless to the type of
AEDs; (3) the lack of control of seizures on AEDs was
a risk for high scores of BDI-Ⅱ (P = 0.0001), HAM-A
(partially controlled: P = 0.02; uncontrolled: P = 0.0001)
and Y-BOCS (partially controlled: P = 0.01; uncontrolled:
P = 0.0001) (Table 4); (4) low serotonin concentrations
particularly with GTC (P = 0.002) and TLE (P = 0.003)
and with VPA (P = 0.009) and polytherapy (P = 0.007); (5)
low catecholamines (noradrenaline and adrenaline) concentrations regardless the type, focus and side of epilepsy
and type of AEDs; and (6) low dopamine concentrations
particularly with GTC (P = 0.051) and lack of seizures
control on AEDs (P = 0.004) (Table 5).
When patients with and without suicidality were
compared, the former group had higher scores of BDI-
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Table 2 The frequencies of psychiatric symptoms in the studied
group of epilepsy n (%)
Psychiatric
disorders
BDI-Ⅱ
Mild
Moderate
Severe
HAM-A
Mild
Moderate
Severe
Y-BOCS
Mild
Moderate
Severe
Extreme
EPQ-R
Psychosis
Neurosis
Extroversion
Lying
Aggression

Patients
(n = 200)

Patients with
Patients without
history of suicidality history of suicidality
(n = 70)
(n = 130)

108 (54)
17 (15.74)
37 (34.26)
54 (50)
96 (48.0)
19 (19.79)
30 (31.25)
47 (48.96)
102 (52.5)
45 (44.12)
27 (26.47)
18 (17.65)
15 (14.71)

56 (80.00)
5 (8.93)
18 (32.14)
33 (58.93)
51 (72.86)
7 (13.73)
14 (27.45)
30 (58.82)
39 (55.71)
13 (33.3)
7 (17.95)
11 (28.21)
8 (20.51)

52 (40)
12 (23.08)
19 (36.54)
21 (40.38)
45 (34.62)
12 (26.67)
16 (35.56)
17 (37.78)
66 (50.77)
32 (48.48)
20 (30.30)
7 (10.61)
7 (10.61)

71 (35.5)
36 (18.0)
33 (16.5)
0
70 (35)

13 (18.4)
11 (15.7)
5 (7.1)
0
37 (52.9)

58 (44.6)
25 (19.2)
28 (21.5)
0
33 (25.4)

BDI- Ⅱ: Beck Depression Inventory (2nd edition); HAM-A: Hamilton
Anxiety; Y-BOCS: Yale-Brown Obsessive Compulsive Scale; EPQ-R:
Eysenck Personality Questionnaire-Revised Rating Scale.
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Table 3 Frequencies of psychiatric abnormalities in the studied group of epilepsy in relation to gender n (%)
Males (n = 100)

Psychiatric
disorders

Males with suicide (n = 34)

BDI-Ⅱ
Mild
Moderate
Severe
HAM-A
Mild
Moderate
Severe
Y-BOCS
Mild
Moderate
Severe
Extreme
EPQ-R
Psychosis
Neurosis
Extroversion
Lying
Aggression

Females (n = 100)

Males without suicide (n = 66)

Females with suicide (n = 36)

Females without suicide (n = 64)

34 (100)
3 (8.82)
10 (23.26)
17 (52.94)
27 (79.41)
4 (14.81)
9 (33.33)
14 (51.85)
22 (64.71)
9 (40.91)
4 (18.18)
4 (18.18)
5 (22.73)

18 (27.27)
7 (38.89)
5 (27.78)
6 (33.33)
15 (22.72)
3 (20)
8 (53.33)
4 (26.67)
27 (40.91)
13 (48.15)
7 (25.93)
4 (14.81)
3 (11.11)

26 (72.22)
2 (7.69)
8 (30.77)
16 (61.54)
24 (66.67)
3 (12.5)
5 (20.83)
16 (66.67)
17 (47.22)
4 (23.53)
3 (17.65)
7 (41.18)
3 (17.65)

34 (53.13)
5 (14.71)
14 (41.18)
15 (44.12)
30 (46.88)
9 (30)
8 (26.67)
13 (43.33)
39 (60.94)
19 (48.72)
13 (33.33)
3 (7.69)
4 (10.26)

5 (14.7)
4 (11.8)
4 (11.8)
0
20 (58.8)

29 (43.9)
18 (27.3)
22 (33.3)
0
21 (31.8)

8 (22.4)
7 (19.4)
1 (2.8)
0
17 (47.2)

29 (45.3)
7 (19.4)
6 (9.4)
0
12 (18.8)

BDI-Ⅱ: Beck Depression Inventory (2nd edition); HAM-A: Hamilton Anxiety; Y-BOCS: Yale-Brown Obsessive Compulsive Scale; EPQ-R: Eysenck
Personality Questionnaire-Revised Rating Scale.

1.4%-6.9% for general population[5]. In contrast, some investigators did not find excess mortality with epilepsy due
to suicide[28]. These great differences reflect the heterogeneity of epilepsy and epileptic disorders and differences
in culture and risk factors across populations.
We and others reported a link between epilepsy, suicidality and comorbid interictal psychiatric abnormalities[4,9,29]. Depression was the most prevalent (80%) psychiatric comorbidity in patients with suicidality, followed
by anxiety (72.86%), obsession (55.71%) and aggression
(52.9%). Several studies reported that depression is the
most prevalent interictal with epilepsy and frequently
associated with emotional instability, poor impulse control, anxiety, obsession and aggression, reaching about
15%-18.9% or even as high as 50 times that of the general population[9,30,31]. Anxiety is the second most frequent
psychiatric comorbiditiy with epilepsy and commonly
associated with depression, inattention, aggression and
obsession[32]. Obsession is the third most frequent psychiatric comorbiditiy with epilepsy and commonly associated with depression and anxiety, hostility, aggression,
paranoid ideation, low intelligence, seizure frequency,
duration of education, brain magnetic resonance imaging abnormalities and number of AEDs[33]. Male sex, increasing age, long duration of illness and lack of control
on AEDs were the identified risks for higher scores of
depression, anxiety and obsession[6,30,31]. It was observed
that the earlier onset of seizures (< 18 years old), the
better quality of life in adulthood. This reflects the more
effective copying mechanisms and the adjustment to social and psychological consequences of the disease, while
the late onset seizures, the more disruption of patient’s
life (e.g., due to loss of the ability to drive and unemployment)[34].

Ⅱ (P = 0.0001), HAM-A (P = 0.0001) and Y-BOCS (P =

0.037) and lower concentrations of serotonin (P = 0.006),
noradrenaline (P = 0.019) and adrenaline (P = 0.0001),
while the latter group had lower scores of psychotic (P =
0.0001), neurotic (P = 0.003) and extroversion (P = 0.025)
personality traits (Tables 6 and 7).
In presence of suicidality, significant correlations were
identified between: (1) age and scores of BDI-Ⅱ (r =
0.235, P = 0.0001) and HAM-A (r = 0.241, P = 0.046);
(2) age at onset and concentrations of noradrenaline (r =
-0.502, P = 0.024); (3) duration of illness and scores of
BDI-Ⅱ (r = 0.247, P = 0.041), Y-BOCS (r = 0.270, P =
0.025) and neurotic personality trait (r = -0.284, P = 0.018);
and (4) doses of AEDs and scores of psychotic personality traits (r = -0.495, P = 0.006 for CBZ; r = -0.508, P
= 0.0001 for VPA). In absence of suicidality, significant
correlations were identified between: (1) age at onset and
scores of BDI-Ⅱ (r = 0.350, P = 0.043) and serotonin
concentrations (r = -0.432, P = 0.014); and (2) doses of
AEDs and scores of psychotic (r = -0.271, P = 0.020) and
neurotic (r = -0.348, P = 0.003) personality traits.

DISCUSSION
Several longitudinal and large sample-sized population
studies with longer durations of follow-up, have shown
that suicide is more frequent with epilepsy than in general
population and represents the chief cause of death with
epilepsy[3,4,6]. However, big differences in rates of suicidality have been shown across epilepsy studies. In this
study, we reported high prevalence of suicidality (35% vs
9% for control subjects). In the literature, the estimated
lifetime prevalence of suicide in epileptic population is
3.3%-14.3% or even up to 25%-32.5%[2,4] compared to
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Table 4 Significance between patients and control subjects in scores of BDI-Ⅱ, HAM-A, Y-BOCs and EPQ-R in relation to epilepsy
itself- and its treatment-related variables regardless to the presence or absence of suicidality
Epilepsy itself- and its
treatment-related variables
Type of epilepsy
Generalized
P1
Focal
P1
P2
Focal epilepsies
Frontal
P1
Temporal
P1
P3
Side of epileptic activity
Right
P1
Left
P1
P4
CBZ
P1
P5
P6
VPA
P1
P6
Polytherapy
P1
Controlled
P1
P7
P8
Partially uncontrolled
P1
P8
Uncontrolled
P1

BDI-Ⅱ

HAM-A

Y-BOCS

EPQ-R
Psychosis

Neurosis

Extroversion

Lying

0.0001

0.296

0.003

0.015

0.0001

0.435

0.0001

0.0001
0.511

0.214
0.958

0.008
0.682

0.001
0.729

0.0001
0.521

0.436
0.867

0.0001
0.786

0.0001

0.182

0.001

0.005

0.0001

0.346

0.0001

0.005
0.514

0.259
0.607

0.555
0.037

0.011
0.818

0.0001
0.656

0.448
0.893

0.0001
0.353

0.0001

0.327

0.068

0.030

0.0001

0.131

0.002

0.001
0.919

0.138
0.697

0.015
0.805

0.003
0.800

0.0001
0.397

0.821
0.189

0.0001
0.064

0.0001
0.857
0.005

0.852
0.186
0.004

0.007
0.900
0.213

0.0001
0.071
0.034

0.0001
0.897
0.160

0.407
0.682
0.443

0.0001
0.242
0.155

0.007
0.024

0.074
0.112

0.108
0.279

0.207
0.750

0.0001
0.299

0.762
0.341

0.0001
0.039

0.0001

0.003

0.003

0.380

0.0001

0.199

0.013

0.714
0.070
0.0001

0.001
0.020
0.0001

0.144
0.499
0.087

0.0001
0.001
0.0001

0.878
0.001
0.0001

0.034
0.025
0.0001

0.0001
0.238
0.951

0.078
0.0001

0.917
0.0001

0.611
0.010

0.033
0.183

0.0001
0.034

0.992
0.017

0.0001
0.176

0.0001

0.0001

0.0001

0.373

0.0001

0.007

0.0001

CBZ: Carbamazepine; VPA: Valproate; BDI-Ⅱ: Beck Depression Inventory (2nd edition); HAM-A: Hamilton Anxiety; Y-BOCS: Yale-Brown Obsessive
Compulsive Scale; EPQ-R: Eysenck Personality Questionnaire-Revised Rating Scale; P1: Patients vs controls; P2: Generalized vs focal; P3: vs frontal; P4:
Right vs left; P5: CBZ vs VPA; P6: vs polytherapy; P7: vs partially controlled; P8: vs uncontrolled.

We and others[35] observed no difference in the prevalence of suicidality and scores of psychiatric questionnaires and scales in relation to the dose, drug level and
duration of treatment with AEDs. This indicates that the
impact of epilepsy itself on suicidality is more significant
than its medications. In contrast, suicidality was found in
4.3/1000 patients treated with AEDs in the active arm,
compared with 2.2 per 1000 patients in the comparison
arm as a result of a meta-analysis done by the Food and
Drug Administration (FDA) on 199 randomized clinical
trials and encompassed on 43 892 patients treated with
different 11 AEDs for epilepsy, psychiatric disorders, pain
and others. Which were: CBZ, VPA, felbamate, gabapentin, lamotrigine, levetracitam, oxcarbazepine, pregabalin,
tiagabine, topiramate, and zonisamide. Thus, in January
2008 and based on this meta-analysis, FDA reported that
exposure to AEDs increased the risk of suicidality by
1.80-fold. The FDA issued an alert and decided to insert

It seems that the increase in the prevalence of suicidality with comorbid depression, anxiety and obsession in
patients with epilepsy is due to the followings: (1) poor
adjustment to seizures occur as a result of low socio-economic status, financial stress and poor cultural approach
to epilepsy, the lower the expectations of parents and
teachers, poor academic achievement, unemployment, inability to drive and diminished sexual desire and marital
stresses. All result in low self-esteem, social isolation, stigmatization, depression, low quality of life and increase
the risk of suicidality with epilepsy[34]; (2) misinformation
about the disorder, results in low self-esteem, stigmatization, restrictions of normal daily activites, depression,
obsessions, anxiety and increase the risk of suicidality
with epilepsy[32]; and (3) giving in to obsessions and compulsions, knowing that they are unreal and incapacity to
stop them, result in lack of self-confidence, depression,
anxiety and even suicide[33].

WJP|www.wjgnet.com

38

April 22, 2012|Volume 2|Issue 2|

Hamed SA et al . Epilepsy and suicidality
Table 5 Significance between patients and control subjects in the concentrations of serotonin, catecholamines and dopamine
in relation to epilepsy itself- and its treatment-related variables regardless to the presence or absence of suicidality
Epilepsy-related variables
Type of epilepsy
Generalized
P1
Focal
P1
P2
Focal epilepsies
Frontal
P1
Temporal
P1
P3
Side of epileptic activity
Right
P1
Left
P1
P4
CBZ
P1
P5
P6
VPA
P1
P6
Polytherapy
P1
Controlled
P1
P7
P8
Partially uncontrolled
P1
P8
Uncontrolled
P1

Serotonin

Noradrenaline

Adrenaline

Dopamine

0.002

0.016

0.0001

0.051

0.017
0.176

0.007
0.305

0.0001
0.662

0.558
0.096

0.074

0.032

0.0001

0.469

0.003
0.375

0.014
0.575

0.0001
0.818

0.400
0.810

0.031

0.061

0.0001

0.754

0.017
0.781

0.007
0.392

0.0001
0.966

0.387
0.626

0.068
0.239
0.051

0.001
0.546
0.374

0.0001
0.682
0.682

0.064
0.739
0.528

0.009
0.170

0.007
0.628

0.0001
0.698

0.324
0.867

0.007

0.243

0.0001

0.806

0.136
0.189
0.185

0.115
0.116
0.174

0.0001
0.090
0.528

0.208
0.056
0.683

0.019
0.903

0.003
0.524

0.0001
0.158

0.542
0.034

0.012

0.001

0.0001

0.004

CBZ: Carbamazepine; VPA: Valproate; P1: Patients vs controls; P2: Generalized vs focal; P3: vs frontal; P4: Right vs left; P5: CBZ vs VPA; P6: vs
polytherapy; P7: vs partially controlled; P8: vs uncontrolled.

suicide warnings in the package inserts of all AEDs[10].
However, the results of FDA meta-analysis must be considered with caution because of the followings[36]. (1) not
all patients with epilepsy but some of them may be more
susceptible to negative psychotropic effect of AEDs
which may be resulted from the direct (i.e., anticonvulsant
mechanisms) and/or the indirect effect of the AEDs as:
(a) metaboolic adverse effects (folate deficiency); (b) interactions between the AED and the underlying epileptic
process; (c) presence of hippocampal sclerosis; (d) forced
normalization; (e) polytherapy; and (f) past or family history of psychiatric disorder; and (2) some AEDs (e.g.,
CBZ, VPA, topiramate and gabapentin) are well known
mood stabilizers and are used in treatment of bipolar,
impulse-control, borderline personality and episodic dyscontrol disorders. Thus patients with epilepsy should be
closely followed whenever a new AED is introduced.
To summarize, it seems that the comorbidity between
suicidality and epilepsy is correlated to epilepsy itselfrelated clinical, psychosocial and biological variables and
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not to its medications (AEDs). This is supported by
the findings of this and other studies as follow: (1) the
frequency of suicidality was associated with increase in
seizures’ frequency, severity of seizures and intractability to medications. On the other hand, the frequency of
depression and suicidality was associated with the type
of epilepsy (e.g., GTC and frontal and temporal lobe
epilepsies[37] and the lateralized foci of epileptic activity[38]; (2) lower blood concentrations of serotonin and
catecholamines were identified in patients regardless
to the presence or absence of suicidality[39,40]; (3) some
investigators observed the followings: (a) the absence
of a correlation between the severity of seizures and depression; (b) seizure-free state couldn’t protect patients
from developing depression and consequently suicide; (c)
improvement of psychiatric manifestations with disappearance of seizures after temporal lobectomy[41]; and
(d) In fact: (i) some brain areas and their connections
are incriminated in generating both epileptic discharges
and psychiatric symptoms which include: frontal-limbic-
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Table 6 Comparative statistics between patients with and without suicidality and control subjects in relation to psychosocial
variables
BDI-Ⅱ

HAM-A

Patients with history of suicidality (n = 70)
Range
3.0-53.0
Mean
27.19
25th Percentiles
18.00
50th Percentiles
26.50
75th Percentiles
37.25
Patients without history of suicidality (n = 130)
Range
1.0-50.0
Mean
15.88
25th Percentiles
7.00
50th Percentiles
11.00
75th Percentiles
23.25
Control subjects (n = 100)
Range
1.0-51.0
Mean
11.80
25th Percentiles
7.00
50th Percentiles
10.00
75th Percentiles
14.00
Significance
P1
0.0001
P2
0.031
P3
0.0001

Y-BOCS

EPQ-R
Psychosis

Neurosis

Extroversion

Lying

3.0-44.0
21.30
12.75
22.00
28.25

0.0-38.0
14.25
4.00
13.50
24.25

3.00-20.00
8.94
6.00
9.00
11.00

4.0-21.00
11.56
8.00
10.50
13.25

3.0-18.0
9.83
6.00
9.00
15.00

3.0-18.0
11.14
8.75
11.00
13.25

1.0-44.0
11.95
5.00
8.00
18.00

0.0-40.0
10.72
2.00
9.50
16.00

3.0-15.0
11.65
4.00
6.00
9.00

4.00-21.00
13.42
9.00
13.00
18.00

2.0-18.0
11.38
17.00
13.00
16.00

2.0-19.0
11.00
9.00
11.00
13.00

2.0-48.0
13.20
6.00
10.50
15.00

0.0-35.0
7.54
2.25
6.00
12.00

2.0-13.0
6.50
4.00
7.00
9.00

3.0-22.0
18.08
14.00
18.00
19.75

2.0-19.0
11.27
6.25
12.00
16.75

3.0-18.0
8.47
7.00
9.00
10.00

0.0001
0.235
0.0001

0.0001
0.042
0.037

0.0001
0.0001
0.750

0.0001
0.0001
0.003

0.050
0.108
0.025

0.0001
0.0001
0.911

BDI-Ⅱ: Beck Depression Inventory (2nd edition); HAM-A: Hamilton Anxiety; Y-BOCS: Yale-Brown Obsessive Compulsive Scale; EPQ-R: Eysenck
Personality Questionnaire-Revised Rating Scale; P1: Patients with suicide vs control subjects; P2: Patients without suicide vs control subjects; P3: Patients
with suicide vs patients without suicide.

Table 7 Comparative statistics between patients with and without history of suicide and control subjects in relation to concentrations
of serotonin, catecholamines and dopamine
Serotonin (ng/mL)

Noradrenaline (ng/mL)

Adrenaline (ng/mL)

Dopamine (ng/mL)

1.1-161.5
40.27
4.13
20.90
61.25

0.10-80.2
8.60
4.10
5.10
60.35

0.10-165 222
9133.12
14.03
51.85
837.98

2.0-213.4
57.53
4.70
30.65
104.35

0.10-521.40
27.71
0.10
0.10
4.08

0.10-2145.00
301.44
5.50
34.00
161.50

Patients with history of suicidality (n = 70)
Range
0.00-96.3
Mean
36.25
25th Percentiles
10.70
50th Percentiles
21.40
75th Percentiles
64.20
Patients without history of suicidality (n = 130)
Range
0.0-96.30
Mean
42.67
25th Percentiles
21.60
50th Percentiles
42.80
75th Percentiles
64.20
Control subjects (n = 100)
Range
42.8-107.0
Mean
71.69
25th Percentiles
50.83
50th Percentiles
69.55
75th Percentiles
96.30
Significance
P1
0.031
P2
0.006
P3
0.303

1.50-493.20
125.35
28.30
128.00
181.50
0.005
0.019
0.399

0.1-1914.00
314.72
9.85
55.00
417.45
0.0001
0.0001
0.719

0.10-5146.0
235.53
20.50
56.60
6253.80
0.282
0.077
0.842

P1: Patients with suicide vs control subjects; P2: Patients without suicide vs control subjects; P3: Patients with suicide vs patients without suicide.

subcortical circuits, frontal-striatal systems and limbicbrainstem, amygdale-hypothalamic and amygdale-locus
coeruleus connections[37,38,42-44]; and (ii) disturbances in
serotonin metabolism has been found by many investiga-
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tors to be involved in the pathogenesis of suicide irrespective of primary diagnosis. Thus Serotonin could be a
link between suicidality, epilepsy, depression, anxiety and
obsession[45].
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disturbance of consciousness, behavior, emotion, motor function, sensation
or autonomic manifestations). The cause of epilepsy is usually primary (idiopathic) or secondary to severe brain insult (symptomatic epilepsy). AEDs are
currently the mainstay for treatment of epilepsy. The known mechanisms of
action of AEDs are: (1) sodium, calcium and potassium channels blockades;
(2) enhancement of GABAergic activity; (3) decrement in glutamate-mediated
excitation; and (4) others. The majority of patients become seizure free after 2-5
years and utilization of AEDs and thus the AEDs can be slowly discontinued.
Some types of epilepsy (20%-35%) are difficult to control for a significant period
of time even with addition of 2nd or 3rd AED (conventional or new) (medically
intractable). The risks of recurrent brief seizures, intractability and the adverse
effects from chronic medications may result in medical, metabolic, neuroendocrinal, cognitive and psychiatric problems. Sometimes, psychiatric symptoms
(e.g., major depression, generalized anxiety disorder, psychosis, obcessivecompulsive disorder, aggression and suicide) are enduring and negatively
impact patient’s quality of life. The exact mechanisms of comorbid psychiatric
abnormalities are complex and poorly understood, however, clinical-, psychosocial- and treatment- related variables are considered as the main risks.

In conclusion, this is the first study in our population
which systematically estimated the prevalence and risks of
suicidality in a homogenous group of patients with epilepsy. This study emphasizes the importance of epilepsy
itself as a risk for suicidality and not its treatment. Thus,
early recognition of seizures, optimizing seizure control
and managing its comorbid psychiatric symptomatology
and disorders are of paramount importance while managing patients with epilepsy (i.e., biopsychosocial model of
treatment which focuses on the whole person rather than
simply treating convulsions). However and despite the importance of this study, its main limitation is that the majorities of patients had chronic and severe illness and were
intractable to medications. This can be explained by the
fact that patients were recruited from a University Hopital
(a tertiary referral hospital). Thus performing multicenter
studies will represent the accurate prevalence of suicidality
with epilepsy of different severities.
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The risks of suicidality in adult patients with epilepsy is an interesting original
study on the prevalence and clinical correlates of suicidality in patients with
epilepsy. The sample size is adequate and the biochemical tests are an added
value to the study.
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Acknowledgements, References, Tables, Figures, and Figure Legends. Neither the editors nor the publisher are responsible for the
opinions expressed by contributors. Manuscripts formally accepted
for publication become the permanent property of Baishideng
Publishing Group Co., Limited, and may not be reproduced by any
means, in whole or in part, without the written permission of both
the authors and the publisher. We reserve the right to copy-edit and
put onto our website accepted manuscripts. Authors should follow
the relevant guidelines for the care and use of laboratory animals
of their institution or national animal welfare committee. For the
sake of transparency in regard to the performance and reporting of
clinical trials, we endorse the policy of the ICMJE to refuse to publish papers on clinical trial results if the trial was not recorded in a
publicly-accessible registry at its outset. The only register now available, to our knowledge, is http://www.clinicaltrials.gov sponsored
by the United States National Library of Medicine and we encourage all potential contributors to register with it. However, in the case
that other registers become available you will be duly notified. A
letter of recommendation from each author’s organization should
be provided with the contributed article to ensure the privacy and
secrecy of research is protected.
Authors should retain one copy of the text, tables, photo
graphs and illustrations because rejected manuscripts will not be
returned to the author(s) and the editors will not be responsible
for loss or damage to photographs and illustrations sustained during mailing.

Biostatistical editing
Statistical review is performed after peer review. We invite an expert in Biomedical Statistics to evaluate the statistical method used
in the paper, including t-test (group or paired comparisons), chisquared test, Ridit, probit, logit, regression (linear, curvilinear, or
stepwise), correlation, analysis of variance, analysis of covariance,
etc. The reviewing points include: (1) Statistical methods should
be described when they are used to verify the results; (2) Whether
the statistical techniques are suitable or correct; (3) Only homogeneous data can be averaged. Standard deviations are preferred to
standard errors. Give the number of observations and subjects (n).
Losses in observations, such as drop-outs from the study should be
reported; (4) Values such as ED50, LD50, IC50 should have their
95% confidence limits calculated and compared by weighted probit
analysis (Bliss and Finney); and (5) The word ‘significantly’ should
be replaced by its synonyms (if it indicates extent) or the P value (if
it indicates statistical significance).
Conflict-of-interest statement
In the interests of transparency and to help reviewers assess any potential bias, WJP requires authors of all papers to declare any competing commercial, personal, political, intellectual, or religious interests
in relation to the submitted work. Referees are also asked to indicate any potential conflict they might have reviewing a particular
paper. Before submitting, authors are suggested to read “Uniform
Requirements for Manuscripts Submitted to Biomedical Journals:
Ethical Considerations in the Conduct and Reporting of Research:
Conflicts of Interest” from International Committee of Medical
Journal Editors (ICMJE), which is available at: http://www.icmje.
org/ethical_4conflicts.html.
Sample wording: [Name of individual] has received fees for serving as a speaker, a consultant and an advisory board member for [names
of organizations], and has received research funding from [names of
organization]. [Name of individual] is an employee of [name of organization]. [Name of individual] owns stocks and shares in [name of
organization]. [Name of individual] owns patent [patent identification
and brief description].

Online submissions
Manuscripts should be submitted through the Online Submission System at: http://www.wjgnet.com/esps/. Authors are
highly recommended to consult the ONLINE INSTRUCTIONS TO AUTHORS (http://www.wjgnet.com/2220-3206/
g_info_20100722180909.htm) before attempting to submit online.
For assistance, authors encountering problems with the Online
Submission System may send an email describing the problem
to wjp@wjgnet.com, or by telephone: +86-10-85381891. If you
submit your manuscript online, do not make a postal contribution.
Repeated online submission for the same manuscript is strictly prohibited.

Statement of informed consent
Manuscripts should contain a statement to the effect that all human
studies have been reviewed by the appropriate ethics committee or it
should be stated clearly in the text that all persons gave their informed
consent prior to their inclusion in the study. Details that might disclose
the identity of the subjects under study should be omitted. Authors
should also draw attention to the Code of Ethics of the World Medical Association (Declaration of Helsinki, 1964, as revised in 2004).
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Instructions to authors
Abstract
There are unstructured abstracts (no less than 256 words) and
structured abstracts (no less than 480). The specific requirements
for structured abstracts are as follows:
An informative, structured abstracts of no less than 480 words
should accompany each manuscript. Abstracts for original contributions should be structured into the following sections. AIM (no
more than 20 words): Only the purpose should be included. Please
write the aim as the form of “To investigate/study/…; MATERIALS AND METHODS (no less than 140 words); RESULTS (no
less than 294 words): You should present P values where appropriate and must provide relevant data to illustrate how they were obtained, e.g. 6.92 ± 3.86 vs 3.61 ± 1.67, P < 0.001; CONCLUSION (no
more than 26 words).

submitted using word-processing software. All submissions must be
typed in 1.5 line spacing and 12 pt. Book Antiqua with ample margins. Style should conform to our house format. Required information for each of the manuscript sections is as follows:
Title page
Title: Title should be less than 12 words.
Running title: A short running title of less than 6 words should be
provided.
Authorship: Authorship credit should be in accordance with the
standard proposed by ICMJE, based on (1) substantial contributions to conception and design, acquisition of data, or analysis and
interpretation of data; (2) drafting the article or revising it critically
for important intellectual content; and (3) final approval of the version to be published. Authors should meet conditions 1, 2, and 3.

Key words
Please list 5-10 key words, selected mainly from Index Medicus, which
reflect the content of the study.

Institution: Author names should be given first, then the complete
name of institution, city, province and postcode. For example, XuChen Zhang, Li-Xin Mei, Department of Pathology, Chengde
Medical College, Chengde 067000, Hebei Province, China. One author may be represented from two institutions, for example, George
Sgourakis, Department of General, Visceral, and Transplantation
Surgery, Essen 45122, Germany; George Sgourakis, 2nd Surgical
Department, Korgialenio-Benakio Red Cross Hospital, Athens
15451, Greece

Text
For articles of these sections, original articles and brief articles, the
main text should be structured into the following sections: INTRODUCTION, MATERIALS AND METHODS, RESULTS and
DISCUSSION, and should include appropriate Figures and Tables.
Data should be presented in the main text or in Figures and Tables,
but not in both. The main text format of these sections, editorial,
topic highlight, case report, letters to the editors, can be found at:
http://www.wjgnet.com/2220-3206/g_info_20100725072755.htm.

Author contributions: The format of this section should be:
Author contributions: Wang CL and Liang L contributed equally
to this work; Wang CL, Liang L, Fu JF, Zou CC, Hong F and Wu
XM designed the research; Wang CL, Zou CC, Hong F and Wu
XM performed the research; Xue JZ and Lu JR contributed new
reagents/analytic tools; Wang CL, Liang L and Fu JF analyzed the
data; and Wang CL, Liang L and Fu JF wrote the paper.

Illustrations
Figures should be numbered as 1, 2, 3, etc., and mentioned clearly
in the main text. Provide a brief title for each figure on a separate page. Detailed legends should not be provided under the
figures. This part should be added into the text where the figures
are applicable. Figures should be either Photoshop or Illustrator files (in tiff, eps, jpeg formats) at high-resolution. Examples
can be found at: http://www.wjgnet.com/1007-9327/13/4520.
pdf; http://www.wjgnet.com/1007-9327/13/4554.pdf; http://
www.wjgnet.com/1007-9327/13/4891.pdf; http://www.
wjgnet.com/1007-9327/13/4986.pdf; http://www.wjgnet.
com/1007-9327/13/4498.pdf. Keeping all elements compiled is
necessary in line-art image. Scale bars should be used rather than
magnification factors, with the length of the bar defined in the legend rather than on the bar itself. File names should identify the figure and panel. Avoid layering type directly over shaded or textured
areas. Please use uniform legends for the same subjects. For example: Figure 1 Pathological changes in atrophic gastritis after treatment. A: ...; B: ...; C: ...; D: ...; E: ...; F: ...; G: …etc. It is our principle
to publish high resolution-figures for the printed and E-versions.

Supportive foundations: The complete name and number of supportive foundations should be provided, e.g. Supported by National
Natural Science Foundation of China, No. 30224801
Correspondence to: Only one corresponding address should be
provided. Author names should be given first, then author title, affiliation, the complete name of institution, city, postcode, province,
country, and email. All the letters in the email should be in lower
case. A space interval should be inserted between country name and
email address. For example, Montgomery Bissell, MD, Professor of
Medicine, Chief, Liver Center, Gastroenterology Division, University of California, Box 0538, San Francisco, CA 94143, United States.
montgomery.bissell@ucsf.edu
Telephone and fax: Telephone and fax should consist of +, country number, district number and telephone or fax number, e.g. Telephone: +86-10-85381892 Fax: +86-10-85381893

Tables
Three-line tables should be numbered 1, 2, 3, etc., and mentioned
clearly in the main text. Provide a brief title for each table. Detailed
legends should not be included under tables, but rather added into
the text where applicable. The information should complement,
but not duplicate the text. Use one horizontal line under the title, a
second under column heads, and a third below the Table, above any
footnotes. Vertical and italic lines should be omitted.

Peer reviewers: All articles received are subject to peer review.
Normally, three experts are invited for each article. Decision for
acceptance is made only when at least two experts recommend
an article for publication. Reviewers for accepted manuscripts are
acknowledged in each manuscript, and reviewers of articles which
were not accepted will be acknowledged at the end of each issue.
To ensure the quality of the articles published in WJP, reviewers of
accepted manuscripts will be announced by publishing the name,
title/position and institution of the reviewer in the footnote accompanying the printed article. For example, reviewers: Professor
Jing-Yuan Fang, Shanghai Institute of Digestive Disease, Shanghai,
Affiliated Renji Hospital, Medical Faculty, Shanghai Jiaotong University, Shanghai, China; Professor Xin-Wei Han, Department of
Radiology, The First Affiliated Hospital, Zhengzhou University,
Zhengzhou, Henan Province, China; and Professor Anren Kuang,
Department of Nuclear Medicine, Huaxi Hospital, Sichuan University, Chengdu, Sichuan Province, China.
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Notes in tables and illustrations
Data that are not statistically significant should not be noted. aP <
0.05, bP < 0.01 should be noted (P > 0.05 should not be noted). If
there are other series of P values, cP < 0.05 and dP < 0.01 are used.
A third series of P values can be expressed as eP < 0.05 and fP < 0.01.
Other notes in tables or under illustrations should be expressed as
1
F, 2F, 3F; or sometimes as other symbols with a superscript (Arabic
numerals) in the upper left corner. In a multi-curve illustration, each
curve should be labeled with ●, ○, ■, □, ▲, △, etc., in a certain sequence.

III

April 22, 2012|Volume 2|Issue 2|

Instructions to authors
PMCID:2516377 DOI:10.1161/01.HYP.0000035706.28494.
09]
Both personal authors and an organization as author
5
Vallancien G, Emberton M, Harving N, van Moorselaar RJ;
Alf-One Study Group. Sexual dysfunction in 1, 274 European
men suffering from lower urinary tract symptoms. J Urol
2003; 169: 2257-2261 [PMID: 12771764 DOI:10.1097/01.ju.
0000067940.76090.73]
No author given
6
21st century heart solution may have a sting in the tail. BMJ
2002; 325: 184 [PMID: 12142303 DOI:10.1136/bmj.325.
7357.184]
Volume with supplement
7
Geraud G, Spierings EL, Keywood C. Tolerability and safety
of frovatriptan with short- and long-term use for treatment
of migraine and in comparison with sumatriptan. Headache
2002; 42 Suppl 2: S93-99 [PMID: 12028325 DOI:10.1046/
j.1526-4610.42.s2.7.x]
Issue with no volume
8
Banit DM, Kaufer H, Hartford JM. Intraoperative frozen
section analysis in revision total joint arthroplasty. Clin Orthop
Relat Res 2002; (401): 230-238 [PMID: 12151900 DOI:10.10
97/00003086-200208000-00026]
No volume or issue
9
Outreach: Bringing HIV-positive individuals into care. HRSA
Careaction 2002; 1-6 [PMID: 12154804]

Acknowledgments
Brief acknowledgments of persons who have made genuine contributions to the manuscript and who endorse the data and conclusions should be included. Authors are responsible for obtaining
written permission to use any copyrighted text and/or illustrations.

REFERENCES

Coding system
The author should number the references in Arabic numerals according to the citation order in the text. Put reference numbers in
square brackets in superscript at the end of citation content or after
the cited author’s name. For citation content which is part of the
narration, the coding number and square brackets should be typeset
normally. For example, “Crohn’s disease (CD) is associated with
increased intestinal permeability[1,2]”. If references are cited directly
in the text, they should be put together within the text, for example,
“From references[19,22-24], we know that...”
When the authors write the references, please ensure that the
order in text is the same as in the references section, and also ensure
the spelling accuracy of the first author’s name. Do not list the same
citation twice.
PMID and DOI
Pleased provide PubMed citation numbers to the reference list, e.g.
PMID and DOI, which can be found at http://www.ncbi.nlm.nih.
gov/sites/entrez?db=pubmed and http://www.crossref.org/SimpleTextQuery/, respectively. The numbers will be used in E-version
of this journal.

Books
Personal author(s)
10 Sherlock S, Dooley J. Diseases of the liver and billiary system.
9th ed. Oxford: Blackwell Sci Pub, 1993: 258-296
Chapter in a book (list all authors)
11 Lam SK. Academic investigator’s perspectives of medical
treatment for peptic ulcer. In: Swabb EA, Azabo S. Ulcer
disease: investigation and basis for therapy. New York: Marcel
Dekker, 1991: 431-450
Author(s) and editor(s)
12 Breedlove GK, Schorfheide AM. Adolescent pregnancy.
2nd ed. Wieczorek RR, editor. White Plains (NY): March of
Dimes Education Services, 2001: 20-34
Conference proceedings
13 Harnden P, Joffe JK, Jones WG, editors. Germ cell tumours V.
Proceedings of the 5th Germ cell tumours Conference; 2001
Sep 13-15; Leeds, UK. New York: Springer, 2002: 30-56
Conference paper
14 Christensen S, Oppacher F. An analysis of Koza's computational effort statistic for genetic programming. In: Foster JA,
Lutton E, Miller J, Ryan C, Tettamanzi AG, editors. Genetic
programming. EuroGP 2002: Proceedings of the 5th European Conference on Genetic Programming; 2002 Apr 3-5;
Kinsdale, Ireland. Berlin: Springer, 2002: 182-191
Electronic journal (list all authors)
15 Morse SS. Factors in the emergence of infectious diseases.
Emerg Infect Dis serial online, 1995-01-03, cited 1996-06-05;
1(1): 24 screens. Available from: URL: http://www.cdc.gov/
ncidod/eid/index.htm
Patent (list all authors)
16 Pagedas AC, inventor; Ancel Surgical R&D Inc., assignee.
Flexible endoscopic grasping and cutting device and positioning
tool assembly. United States patent US 20020103498. 2002 Aug
1

Style for journal references
Authors: the name of the first author should be typed in bold-faced
letters. The family name of all authors should be typed with the initial letter capitalized, followed by their abbreviated first and middle
initials. (For example, Lian-Sheng Ma is abbreviated as Ma LS, BoRong Pan as Pan BR). The title of the cited article and italicized
journal title (journal title should be in its abbreviated form as shown
in PubMed), publication date, volume number (in black), start page,
and end page [PMID: 11819634 DOI: 10.3748/wjg.13.5396].
Style for book references
Authors: the name of the first author should be typed in bold-faced
letters. The surname of all authors should be typed with the initial
letter capitalized, followed by their abbreviated middle and first
initials. (For example, Lian-Sheng Ma is abbreviated as Ma LS, BoRong Pan as Pan BR) Book title. Publication number. Publication
place: Publication press, Year: start page and end page.
Format
Journals
English journal article (list all authors and include the PMID where applicable)
1
Jung EM, Clevert DA, Schreyer AG, Schmitt S, Rennert J,
Kubale R, Feuerbach S, Jung F. Evaluation of quantitative contrast harmonic imaging to assess malignancy of liver tumors:
A prospective controlled two-center study. World J Gastroenterol
2007; 13: 6356-6364 [PMID: 18081224 DOI: 10.3748/wjg.13.
6356]
Chinese journal article (list all authors and include the PMID where applicable)
2
Lin GZ, Wang XZ, Wang P, Lin J, Yang FD. Immunologic
effect of Jianpi Yishen decoction in treatment of Pixu-diarrhoea. Shijie Huaren Xiaohua Zazhi 1999; 7: 285-287
In press
3
Tian D, Araki H, Stahl E, Bergelson J, Kreitman M. Signature
of balancing selection in Arabidopsis. Proc Natl Acad Sci USA
2006; In press
Organization as author
4
Diabetes Prevention Program Research Group. Hypertension, insulin, and proinsulin in participants with impaired glucose tolerance. Hypertension 2002; 40: 679-686 [PMID: 12411462
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Statistical data
Write as mean ± SD or mean ± SE.
Statistical expression
Express t test as t (in italics), F test as F (in italics), chi square test as
2
χ (in Greek), related coefficient as r (in italics), degree of freedom
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as υ (in Greek), sample number as n (in italics), and probability as P (in
italics).

Book reviews: http://www.wjgnet.com/2220-3206/g_info_2010072
5073214.htm

Units
Use SI units. For example: body mass, m (B) = 78 kg; blood pressure, p (B) = 16.2/12.3 kPa; incubation time, t (incubation) = 96 h,
blood glucose concentration, c (glucose) 6.4 ± 2.1 mmol/L; blood
CEA mass concentration, p (CEA) = 8.6 24.5 mg/L; CO2 volume
fraction, 50 mL/L CO2, not 5% CO2; likewise for 40 g/L formaldehyde, not 10% formalin; and mass fraction, 8 ng/g, etc. Arabic
numerals such as 23, 243, 641 should be read 23 243 641.
The format for how to accurately write common units and
quantums can be found at: http://www.wjgnet.com/2220-3206/
g_info_20100725073806.htm.

Guidelines: http://www.wjgnet.com/2220-3206/g_info_201007250
73300.htm

SUBMISSION OF THE REVISED MANUSCRIPTS
AFTER ACCEPTED

Please revise your article according to the revision policies of WJP.
The revised version including manuscript and high-resolution image
figures (if any) should be re-submitted online (http://www.wjgnet.
com/2220-3206office/). The author should send the copyright
transfer letter, responses to the reviewers, English language Grade B
certificate (for non-native speakers of English) and final manuscript
checklist to wjp@wjgnet.com.

Abbreviations
Standard abbreviations should be defined in the abstract and on
first mention in the text. In general, terms should not be abbreviated unless they are used repeatedly and the abbreviation is helpful
to the reader. Permissible abbreviations are listed in Units, Symbols
and Abbreviations: A Guide for Biological and Medical Editors and
Authors (Ed. Baron DN, 1988) published by The Royal Society of
Medicine, London. Certain commonly used abbreviations, such as
DNA, RNA, HIV, LD50, PCR, HBV, ECG, WBC, RBC, CT, ESR,
CSF, IgG, ELISA, PBS, ATP, EDTA, mAb, can be used directly
without further explanation.

Language evaluation
The language of a manuscript will be graded before it is sent for
revision. (1) Grade A: priority publishing; (2) Grade B: minor language polishing; (3) Grade C: a great deal of language polishing
needed; and (4) Grade D: rejected. Revised articles should reach
Grade A or B.
Copyright assignment form
Please download a Copyright assignment form from http://www.
wjgnet.com/2220-3206/g_info_20100725073726.htm.

Italics
Quantities: t time or temperature, c concentration, A area, l length,
m mass, V volume.
Genotypes: gyrA, arg 1, c myc, c fos, etc.
Restriction enzymes: EcoRI, HindI, BamHI, Kbo I, Kpn I, etc.
Biology: H. pylori, E coli, etc.

Responses to reviewers
Please revise your article according to the comments/suggestions
provided by the reviewers. The format for responses to the reviewers’
comments can be found at: http://www.wjgnet.com/2220-3206/
g_info_20100725073445.htm.
Proof of financial support
For paper supported by a foundation, authors should provide a
copy of the document and serial number of the foundation.

Examples for paper writing
Editorial: http://www.wjgnet.com/2220-3206/g_info_20100725071
851.htm

Links to documents related to the manuscript
WJP will be initiating a platform to promote dynamic interactions
between the editors, peer reviewers, readers and authors. After a
manuscript is published online, links to the PDF version of the
submitted manuscript, the peer-reviewers’ report and the revised
manuscript will be put on-line. Readers can make comments on
the peer reviewer’s report, authors’ responses to peer reviewers,
and the revised manuscript. We hope that authors will benefit from
this feedback and be able to revise the manuscript accordingly in a
timely manner.

Frontier: http://www.wjgnet.com/2220-3206/g_info_20100725071
932.htm
Topic highlight: http://www.wjgnet.com/2220-3206/g_info_20100
725072121.htm
Observation: http://www.wjgnet.com/2220-3206/g_info_2010072
5072232.htm
Guidelines for basic research: http://www.wjgnet.com/2220-3206/
g_info_20100725072344.htm

Science news releases
Authors of accepted manuscripts are suggested to write a science
news item to promote their articles. The news will be released rapidly at EurekAlert/AAAS (http://www.eurekalert.org). The title for
news items should be less than 90 characters; the summary should
be less than 75 words; and main body less than 500 words. Science
news items should be lawful, ethical, and strictly based on your
original content with an attractive title and interesting pictures.

Guidelines for clinical practice: http://www.wjgnet.com/2220-320
6/g_info_20100725072543.htm
Review: http://www.wjgnet.com/2220-3206/g_info_201007250726
56.htm
Original articles: http://www.wjgnet.com/2220-3206/g_info_2010
0725072755.htm

Publication fee
WJP is an international, peer-reviewed, OA, online journal. Articles
published by this journal are distributed under the terms of the
Creative Commons Attribution Non-commercial License, which
permits use, distribution, and reproduction in any medium, provided
the original work is properly cited, the use is non commercial and is
otherwise in compliance with the license. Authors of accepted articles must pay a publication fee. Publication fee: 600 USD per article.
Editorial, topic highlights, book reviews and letters to the editor are
published free of charge.

Brief articles: http://www.wjgnet.com/2220-3206/g_info_2010072
5072920.htm
Case report: http://www.wjgnet.com/2220-3206/g_info_20100725
073015.htm
Letters to the editor: http://www.wjgnet.com/2220-3206/g_info_2
0100725073136.htm
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