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Preface

fourth most common neurological disorder is not as well under-

stood as less prevalent conditions, such as Parkinson’s disease and
multiple sclerosis. Epilepsy is a complex medical disorder—not all seizures
are the result of epilepsy, and epilepsy-related seizures can vary widely in
severity and in the parts of the brain affected. Further, epilepsy is more
than the seizures: many people with epilepsy have other coexisting health
conditions that can significantly affect their health and well-being. Health
care and community services relevant to epilepsy care are often fragmented
and uncoordinated and are not always easily accessible. Children and older
adults represent the fastest-growing populations with newly diagnosed
epilepsy.

Quality of life for people with epilepsy can be impacted to varying
degrees; it may result in limits on the person’s ability to drive and on his
or her employment and can have effects on social interactions and family
dynamics. These challenges result in significant indirect costs for individu-
als, their families, and society that include lost productivity connected to
unemployment, underemployment, and premature mortality. Throughout
the centuries, misperceptions about epilepsy have developed and been per-
petuated in popular culture, resulting in stigma and social isolation, which
can affect health and further diminish quality of life. This history of dis-
crimination and stigma has been difficult to reverse.

Despite these challenges, there are many ongoing efforts to improve the
lives of people with epilepsy and their families; these efforts must continue
and be strengthened so that, ultimately, all people with epilepsy have ac-

M illions of lives in the United States are affected by epilepsy, yet this

x
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cess to the full range of coordinated health and community services they
need. Access to current medications and other medical treatments, medical
devices, and surgery allow many people with epilepsy to be seizure-free or
to have fewer seizures. New treatment options are needed for those whose
epilepsy does not respond to available treatments or who have unacceptable
treatment side effects. Educating people with epilepsy, their families, health
professionals, and the general public about epilepsy requires different types
of information and varying levels of detail, depending on the audience. Edu-
cational resources and tools designed to promote optimal self-management
need to be evaluated and disseminated widely in order to facilitate the
active participation of people with epilepsy and their families in patient-
centered epilepsy treatment and management. Further, more needs to be
known about the extent of epilepsy and its impact, as well opportunities
for prevention and early identification, so that programs can be focused
most effectively and, in these times of limited resources, be more sustain-
able. Data from enhanced surveillance and research can guide planning and
policy efforts to improve the lives of people with epilepsy.
This report emphasizes five key messages:

e Epilepsy is a common and a complex neurological disorder that
affects health and quality of life. In the provision of coordinated
health and human services, a whole-patient perspective is needed.

e Effective treatments are available for many types of epilepsy, but
timely referrals and access to those treatments fall short. Better
data from surveillance and research could improve epilepsy care
and prevention.

e Many health professionals need to be better informed about
epilepsy.

e Education efforts for people with epilepsy and their families
need to be thorough and sensitive to health literacy and cultural
considerations.

e The stigma associated with epilepsy has to be eliminated.

The committee’s work was greatly enhanced by the testimony and
presentations provided by people with epilepsy, their family members and
friends, epilepsy researchers, and health professionals. Their compelling
insights into the challenges that epilepsy imposes spurred the committee
toward developing practical, action-oriented recommendations to improve
the lives of people with epilepsy. The committee thanks everyone who pro-
vided testimony for sharing their personal experiences and perspectives, and
it also thanks the experts who shared their research and knowledge during
the public workshops.

It was my great privilege to chair this Institute of Medicine committee
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and to work with such dedicated committee members and staff who delved
into the committee’s statement of task with energy, intellectual commitment,
creative talent, and carefully considered discussion. They devoted countless
hours to this work. We hope that this report will be both a foundation and
a stepping stone to further the diligent efforts by the epilepsy community,
government agencies, nonprofit organizations, researchers, and individuals
with epilepsy and their families. People with epilepsy will need all of our
efforts to provide appropriate and compassionate care and services in order
to live fully and with optimal quality of life.

Mary Jane England, Chair
Committee on the Public Health
Dimensions of the Epilepsies
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Summary

haracterized by seizures that are unpredictable in frequency, epilepsy

is a common neurological disorder that affects people of all ages,

with onset most often occurring in childhood and older adulthood.
Epilepsy is a spectrum of disorders'—the epilepsies—with a range of se-
verities, widely differing seizure types and causes, an array of coexisting
conditions, and varying impacts on individuals and their families. Epilepsy
is the fourth most common neurological disorder in the United States after
migraine, stroke, and Alzheimer’s disease; it is estimated that 150,000 new
cases are diagnosed in the United States annually and that 1 in 26 individu-
als will develop epilepsy at some point in their lifetime.

While seizures are well controlled with medications and other treat-
ment options for the majority of people with epilepsy, the impact of epi-
lepsy goes well beyond the seizures. The challenges facing the estimated 2.2
million people with epilepsy in the United States include having access to
high-quality health care, becoming informed about and coordinating health
care and community services, and dealing with stigma and common public
misunderstandings. Living with epilepsy, particularly for people with refrac-
tory seizures, can involve challenges in school, uncertainties about social
and employment situations, limitations on driving, and questions about
independent living. Epilepsy can impose an immense burden on individuals,

IThis summary does not include definitions of terminology used throughout the report;
discussion of various epilepsy disorders, syndromes, or comorbidities; or explanations of the
derivation of statistics that are presented and their references. Discussion of these areas and
citations for the information presented in the summary appear in subsequent chapters of the
report.
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families, and society; the estimated annual direct medical cost of epilepsy in
the United States is $9.6 billion, which does not consider community service
costs or indirect costs from losses in quality of life and productivity (these
indirect costs are estimated to constitute the majority of the cost burden
of epilepsy). Further, epilepsy is associated with substantially higher rates
of mortality than experienced in the population as a whole, with sudden
unexpected death in epilepsy (SUDEP) being the most common cause of
epilepsy-related deaths. Estimates indicate that 10 years of life are lost for
people whose epilepsy has a known cause and 2 years are lost for people
with epilepsy from an unknown cause. Additionally, estimates of the num-
ber of people with epilepsy who die of SUDEP range from 1 of every 10,000
newly diagnosed to 9 of every 1,000 candidates for epilepsy surgery.

A significant challenge for people with epilepsy, as well as for the epi-
lepsy field, has been the multitude of ways that epilepsy is perceived and, in
many cases, misperceived. The centuries of misperceptions and misinforma-
tion about epilepsy have resulted in people with epilepsy being stigmatized.
As a consequence, people with epilepsy and their families may be faced
with a lack of social support from extended family members; feelings of
parental guilt; social isolation, embarrassment, and fear; and discrimina-
tion. Although efforts are being made to correct these misconceptions and
to better inform people about the epilepsies, doing so remains a challenge.

Throughout this report, the committee emphasizes the ways in which
epilepsy is a spectrum disorder. Epilepsy comprises more than 25 syndromes
and many types of seizures that vary in severity. Additionally, people who
have epilepsy span a spectrum that includes men and women of all ages and
of all socioeconomic backgrounds and races/ethnicities, who live in all areas
of the United States and across the globe. The impacts on physical health
and quality of life encompass a spectrum as well, with individuals experi-
encing different health outcomes and having a range of activities of daily
living that may be affected, including driving, academic achievement, social
interactions, and employment. For some people, epilepsy is a childhood
disorder that goes into remission (although the seizures may have lifelong
consequences), while for others it is a lifelong burden or a condition that
develops later in life or in response to an injury or other health condition.
These many complexities of epilepsy make it a challenging health condi-
tion to convey to the general public to promote understanding and alleviate
stigma. This report aims to provide evidence and impetus for actions that
will improve the lives of people with epilepsy and their families.

SCOPE OF WORK

In 2010, the Institute of Medicine (IOM) was asked to examine the
public health dimensions of the epilepsies with a focus on four areas:
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public health surveillance and data collection and integration;
population and public health research;

health policy, health care, and human services; and

education for providers, people with epilepsy and their families,
and the public.

The committee was asked not to examine biomedical research priorities
because the Epilepsy Research Benchmarks, developed in 2000, continue to
be updated by the National Institute of Neurological Disorders and Stroke
and collaborating agencies and organizations. To accomplish its task, the
IOM convened the Committee on the Public Health Dimensions of the
Epilepsies, which comprised 17 members with expertise in epilepsy care,
health services research, epidemiology, public health surveillance, mental
health services, health care services and delivery, health literacy, public
health, education, and communications. The IOM study had 24 sponsors:
12 federal agencies and 12 nonprofit organizations. Many of these sponsors
are part of Vision 20-20, a coalition that focuses on epilepsy research, care,
services, education, and advocacy efforts.

A VISION FOR THE FUTURE

Throughout its report, research priorities, and recommendations, the
committee describes its vision for achieving a better understanding of the
public health dimensions of the epilepsies and for promoting health and
understanding. The committee’s vision for the future involves

e epilepsy surveillance efforts that include the development of active
and passive data collection systems that are coordinated, compre-
hensive, accurate, and timely and that follow standardized meth-
odologies to obtain valid measurement;

e enhanced prevention programs and well-designed epidemiologic
studies that highlight areas ripe for further preventive efforts;

e access to patient-centered care for all individuals with epilepsy that
incorporates a comprehensive and coordinated approach to both
health and community services in order to meet the range of physi-
ological, psychological, cognitive, and social needs;

e care and community resources that reflect current research findings
and best practices in clinical care, education, and coordination in
order to provide each person with the best care, in the right place,
at the right time, every time;

® a health care workforce sufficiently prepared to provide every
person experiencing seizures with effective diagnostic, treatment,
and management services that are delivered through team-based
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approaches to care and that take into consideration health literacy,
cultural, and psychosocial factors;

e access to relevant and usable knowledge for all individuals with
epilepsy and their families that meets their individual needs and
allows them to participate effectively in patient-centered care, to
achieve optimal self-management of their epilepsy, and to attain the
highest possible physical and emotional well-being; and

e an improved public understanding of what epilepsy is—and is
not—that supports the full inclusion of people with epilepsy at all
levels of society and that eliminates stigma.

Much of this vision resonates with broad goals of chronic disease man-
agement, and to achieve it, collaborative efforts with professionals and
organizations involved with other conditions, especially those that are
comorbidities of epilepsy, will help to maximize resources and progress.
Critical to realizing this vision will be additional research to further develop
the evidence base as outlined in the research priorities in Chapter 9.

INCREASING THE POWER OF EPILEPSY DATA

Comprehensive, timely, and accurate epilepsy surveillance data are
needed to provide a better understanding of the burden of the disorder, its
risk factors and outcomes, and health services needs. Current data sources
provide a patchwork of surveillance activity that substantially limits the
ability to understand, plan, and guide the provision of policies related to
health care for people with epilepsy. Improvements are necessary to enable
informed and effective action in prevention; health care quality, access, and
value; quality of life and community services; and education and awareness.
At present, public health researchers, policy makers, and advocates are
“flying blind” due to the lack of adequate epilepsy surveillance data. The
nation’s data system for epilepsy can be strengthened by the collection of
epilepsy-specific data and through collaborations with existing and emerg-
ing data-sharing efforts across health care providers and with other chronic
diseases and disorders.

RECOMMENDATION 1 Validate and Implement Standard Defini-
tions and Criteria for Epilepsy Case Ascertainment, Health Care and
Community Services Use and Costs, and Quality-of-Life Measurement
The Centers for Disease Control and Prevention (CDC), in collabo-
ration with professional organizations (e.g., the American Epilepsy
Society [AES] and International League Against Epilepsy [ILAE]) and
other federal entities, including the Centers for Medicare and Medicaid
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Services, Department of Defense, Department of Veterans Affairs, and
National Institutes of Health (NIH), should fund demonstration proj-
ects to validate and implement standard definitions for epilepsy case
ascertainment, health care and community services use and costs, and
measures of quality of life for use in different data collection systems
and for different specific objectives. Once validated, these definitions
and criteria should be adopted by funding agencies and used in surveil-
lance and research, which is the basis for planning and policy making.

RECOMMENDATION 2 Continue and Expand Collaborative Sur-
veillance and Data Collection Efforts

The CDC should continue and expand its leadership in epilepsy surveil-
lance and work with state and local public health researchers, academic
researchers, and other relevant stakeholders (including other agencies
within the Department of Health and Human Services). Surveillance
efforts should be funded that use large, representative samples to deter-
mine the overall incidence and prevalence of epilepsy—and mortality—
over time as well as in specific populations (e.g., different types of
epilepsy, ages, genders, races/ethnicities, socioeconomic statuses). Data
collection efforts should include the following:

¢ Population health surveys should expand their questions about
epilepsy, its comorbidities, and health care services use and in-
clude these questions more frequently and consistently.

e Existing registries for comorbid conditions, such as the Surveil-
lance, Epidemiology, and End Results program and state-based
cancer registries, state-based Alzheimer’s registries, and the In-
teractive Autism Network, should collect data on epilepsy.

e Efforts should be expanded to standardize the practices of coro-
ners and medical examiners in evaluating and recording cause of
death in people with epilepsy with the goal of working toward
a national epilepsy-related death registry.

¢ Pilot projects should explore the linkage and use of emerging
data collection and sharing partnerships using electronic health
records and other electronic repositories (e.g., all-payer claims
databases, regional health information organizations, the Health
Maintenance Organization Research Network, NIH’s Health
Care Systems Research Collaboratory, the Health Care Cost
Institute) for epilepsy surveillance and research.

¢ Epilepsy-specific data should be included in the NIH National
Children’s Study and future longitudinal studies.



6 EPILEPSY ACROSS THE SPECTRUM

PREVENTING EPILEPSY

An important first step in designing programs to prevent epilepsy and
its consequences is the identification of risk factors, comorbidities, and
outcomes for epilepsy. At present, many research questions and gaps remain
where more complete information could provide a sound basis for preven-
tion, including in public health, clinical care, education programs, and
community efforts. Neurocysticercosis” is a growing concern in the United
States and represents a known risk factor for epilepsy—one in which fun-
damental improvements in education and sanitary measures could decrease
a specific infection that causes epilepsy. Continued intervention efforts are
needed to prevent the occurrence of traumatic brain injury (TBI), through
mechanisms such as the use of seatbelts, to prevent TBI associated with mo-
tor vehicle accidents, as well as helmets, including improved helmet design,
to reduce the occurrence and severity of TBI in sports and military combat.
In addition, progress in the prevention of epilepsy’s other risk factors—such
as stroke, through targeted efforts to reduce risk factors, and brain infec-
tions such as meningitis, through sustained vaccination programs—will
likely result in fewer new cases of epilepsy. Further options for primary
prevention may come to light if epidemiologic studies identify other risk
factors for epilepsies whose etiologies are currently unknown. Secondary
prevention of seizures may be possible through the use of antidepressants.
Prevention efforts are needed that target felt stigma and specific risk factors
for death due to accidents and suicide among people with the epilepsies.
Additionally, risk factors for SUDEP have been described, but interventions
to reduce the occurrence of this devastating outcome have not been evalu-
ated in those at highest risk.

RECOMMENDATION 3 Develop and Evaluate Prevention Efforts
for Epilepsy and Its Consequences

The CDC should partner with the World Health Organization, ILAE,
NIH, the Action Alliance for Suicide Prevention, and other stakehold-
ers to develop and evaluate culturally appropriate and health literate
prevention efforts that focus on

e preventing neurocysticercosis in high-risk populations;

¢ continuing prevention efforts for established risk factors of epi-
lepsy (e.g., TBI, stroke, brain infections such as meningitis);

e preventing continued seizures in people with epilepsy and
depression;

¢ reducing felt stigma; and

2Neurocysticercosis is a parasitic brain infection that can cause epilepsy (Chapter 3).
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e preventing epilepsy-related causes of death, including accidents
and injuries, SUDEP, and suicide.

IMPROVING HEALTH CARE

Improving the lives of people with epilepsy and their families, to a
large extent, begins with access to high-quality, patient-centered health
care that facilitates accurate diagnosis and effective treatments and man-
agement. While significant progress has been made in developing seizure
medications with fewer adverse effects, as well as in refining devices and
surgical techniques for specific types of epilepsy, much remains to be done
to reduce the sometimes lengthy delays in diagnosis and referral to more
advanced levels of care and to improve care for those with refractory epi-
lepsy. Currently, troubling disparities are suggested in the research, based
on racial, ethnic, and socioeconomic factors. High-quality health care for
the epilepsies cannot be provided on a population basis until the problems
of accessibility, efficiency, and equity are resolved. An important element
in high-quality care is access to specialized epilepsy centers, especially for
people with refractory epilepsy. Epilepsy centers are vital in providing
specialized epilepsy care and have the potential to build on their current
efforts by forming a network for health professional education, clinical
research, and data collection and analysis. Developing and maintaining a
national quality measurement and improvement strategy is another critical
component of ensuring high-quality epilepsy care. This strategy would help
hold providers accountable for adherence to practice guidelines through the
standardization and implementation of quality metrics.

Building the health care workforce’s knowledge base and skill sets in
diagnosing, treating, supporting, and generally working with people with
epilepsy is also necessary to ensure that people with epilepsy and their
families have access to high-quality care. Health professionals need current
knowledge about many aspects of the epilepsies: seizure recognition and
diagnosis; prevention strategies and treatment options; associated risks,
comorbidities, and safety concerns; necessary social services; psychosocial
and quality-of-life factors; and the need to counter stigma. The specific
types and depth of knowledge required vary across professions, depending
on the roles, responsibilities, and scope of practice of the professionals and
the specific settings in which they work.

RECOMMENDATION 4 Improve the Early Identification of Epi-
lepsy and Its Comorbid Health Conditions

The AES and the American Academy of Neurology (AAN) should
lead a collaborative effort with the wide range of relevant professional
organizations (including primary care professional organizations) and
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federal agencies (including the CDC and Health Resources and Services
Administration), and others that promote and disseminate screening
programs to

e develop and validate screening tests for the early identification of
epilepsy in at-risk populations (e.g., people with developmental
disabilities; people with mental health conditions; people who
have had a TBI, brain tumor, or stroke);

e establish and disseminate a standard screening protocol for peo-
ple with epilepsy that implements screening on a regular basis
for comorbidities with currently approved screening tests (e.g.,
for bone disease, depression, generalized anxiety disorder); and

e establish and disseminate a screening tool for the early identifica-
tion of patients with persistent seizures that would lead to earlier
referral to an epileptologist for further diagnosis and treatment.

RECOMMENDATION 5 Develop and Implement a National Qual-
ity Measurement and Improvement Strategy for Epilepsy Care

The AES, in conjunction with other professional organizations involved
in epilepsy care, education, and advocacy (including primary care pro-
fessional organizations) should initiate the development of a national
quality measurement and improvement strategy for epilepsy care. An
independent organization with expertise in quality measurement and
care should assist in the development of the national strategy, particu-
larly the development of performance metrics. The national quality
improvement strategy should

¢ develop and implement a plan to disseminate existing clinical
guidelines and educate health professionals and people with
epilepsy and their families about them;

¢ define performance metrics for epilepsy with specific attention to
access to care for underserved populations, access to specialized
care, co-management of care among all health care providers,
and coordination of care with other health care providers and
community services organizations;

¢ continue the development and implementation of a set of perfor-
mance metrics that includes patient-generated measures; and

e develop demonstration projects to validate performance metrics
and test the feasibility of tracking outcomes of care.

RECOMMENDATION 6 Establish Accreditation of Epilepsy Centers
and an Epilepsy Care Network
The National Association of Epilepsy Centers and the AES should col-
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laborate with relevant organizations to establish accreditation criteria
and processes with independent external review mechanisms for the ac-
creditation of epilepsy centers. Accredited epilepsy centers should work
together to form an Epilepsy Care Network that includes data sharing,
clinical trial and other research networking, professional education,
and other collaborative activities.

¢ Independently accredited epilepsy centers should

o

emphasize patient-centered care that focuses on co-management
approaches with primary care providers, mental health care
providers, and other specialists;

ensure that community service providers are an integral part of
the centers and actively collaborate with them to link people
with epilepsy to services for all facets of the individual’s health
and well-being;

use standardized performance metrics for quality epilepsy care;
publicly report on a standard set of quality, outcome, and
health services data;

provide onsite education and training for epilepsy specialists
(e.g., technicians, nurses, researchers, physicians) as well as
educational opportunities, particularly continuing education,
for other health and human services professionals in the com-
munity; and

serve as sites for pilot projects on innovative approaches to
improving co-management and coordination of care, as well as
health care quality, access, and value for people with epilepsy.

e The Epilepsy Care Network of Accredited Epilepsy Centers
should

conduct collaborative clinical and health services research;
collect, analyze, and disseminate quality, outcome, and health
services data from all of the accredited centers; and
collaborate and partner with state health departments and other
health care providers to ensure coverage across rural and under-
served areas through telemedicine, outreach clinics, and other
mechanisms.

RECOMMENDATION 7 Improve Health Professional Education
About the Epilepsies

The AES and AAN should collaborate with relevant professional orga-
nizations that are involved in the education of the wide range of health
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professionals who care for people with epilepsy to ensure that they are
sufficiently knowledgeable and skilled to provide high-quality, patient-
centered, interdisciplinary care. In their efforts to improve health pro-
fessional education, these organizations should do the following:

Define essential epilepsy knowledge and skills for the range of
health professionals who care for people with epilepsy and their
families.

Conduct surveys of the relevant health professionals to identify
knowledge gaps and information needs.

Evaluate the efficacy and reach of existing educational materials
and learning opportunities (e.g., websites, continuing education
courses).

Develop engaging and interactive educational tools, such as on-
line modules, that meet specific learning needs and could be eas-
ily integrated into existing curricula and education programs.
Ensure that educational materials and programs for health pro-
fessionals reflect current research, clinical guidelines, and best
practices. These educational materials and programs also should
convey positive messages that reduce stigma and reinforce the
need for (and skills associated with) clear health communication,
which takes into account the culture and health literacy of the
target audience.

Explore and promote opportunities to expand the use of inno-
vative interdisciplinary educational approaches, such as high-
fidelity simulation.

Disseminate educational materials and tools widely to health
professional educators and other relevant professional associa-
tions and organizations.

IMPROVING COMMUNITY RESOURCES AND QUALITY OF LIFE

The burden of seizures and epilepsy, particularly severe forms of epi-
lepsy, can be overwhelming for many people with epilepsy and their fami-
lies. The social and emotional toll of care can place financial and emotional
strains on marriages and families and can alter roles, relationships, and
lifestyles. Many speakers at the committee’s workshops emphasized that
epilepsy—regardless of its level of severity—creates life challenges because
of the unpredictability of seizures. This report examines the range of com-
munity services—daycare and school, employment, transportation, hous-
ing, sports and recreation, and others directed at family support—relevant
to improving quality of life for people with epilepsy. The committee urges
improvements to community services and programs to ensure that they are
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e patient centered to meet the needs of the person with epilepsy;

e Jocally focused, taking into account the full range of resources in
the area;

e easily accessible;
thoroughly evaluated;
closely linked to health care providers, particularly epileptologists
and epilepsy centers; and

e innovative and collaborative in working with organizations and
agencies focused on other neurological and chronic conditions or
on similar service needs.

RECOMMENDATION 8 Improve the Delivery and Coordination of
Community Services

The CDC, state health departments, and the Epilepsy Foundation, in
collaboration with state and local Epilepsy Foundation affiliates and
other relevant epilepsy organizations, should partner with community
service providers and epilepsy centers to enhance and widely dissemi-
nate educational and community services for people with epilepsy that
encompass the range of health and human services needed for epilepsy,
its comorbid conditions, and optimal quality of life. These services
include support groups; vocational, educational, transportation, tran-
sitional care, and independent living assistance; and support resources,
including respite care for family members and caregivers. Specific at-
tention should be given to identifying needs and improving community
services for underserved populations. These efforts should

e support and expand efforts by the Epilepsy Foundation’s state
and local affiliates and other organizations to link people with
epilepsy and their families to local and regional resources, em-
phasizing active collaboration among affiliates in the same region
or with similar interests;

e develop innovative partnerships and incentives to collaborate
with organizations and public-private partnerships focused on
other neurological and chronic diseases or disorders;

¢ conduct and evaluate pilot studies of interventions to improve
the academic achievement of students with epilepsy;

* maintain effective private, state, and national programs that as-
sist people with epilepsy regarding transportation, employment,
and housing;

¢ develop and disseminate evidence-based best practices in employ-
ment programs for people with epilepsy;

¢ identify and disseminate best practices for the coordination of
health care and community services, including programs using
patient and parent navigators;
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e provide a 24/7 nonmedical help line offering information on epi-
lepsy and links to community resources (this effort should involve
collaboration with similar efforts for related health conditions);
and

¢ develop, disseminate, and evaluate educational and training op-
portunities (including interactive web-based tools) for commu-
nity service providers focused on epilepsy awareness and seizure
first aid training.

RAISING AWARENESS AND IMPROVING EDUCATION

Patient and Family Education

Research consistently demonstrates that many people with epilepsy do
not have a solid understanding of basic information about their condition—
how it is diagnosed, seizure precipitants or triggers, types of seizures, the
purpose and potential side effects of seizure medications, safety concerns,
and the risks and potential consequences of seizures. Additionally, the diag-
nosis of epilepsy, although given to an individual, affects the entire family
and its constellation of friendships and other relationships. At onset all
are confronted with the immediate need to learn about the disorder, and
their information needs continue throughout the course of treatment and
management.

Education for people with epilepsy and their families plays an impor-
tant role in adapting to life with epilepsy, developing self-confidence, and
becoming competent in self-management, which entails being aware of
one’s own needs and being able to access resources to meet those needs.
Obtaining requisite knowledge and skills related to epilepsy and its man-
agement can also promote optimal well-being and quality of life for people
with epilepsy and their families, help prevent misconceptions about the
condition, and reduce concerns about stigma.

RECOMMENDATION 9 Improve and Expand Educational Oppor-
tunities for People with Epilepsy and Their Families

To ensure that all people with epilepsy and their families have access to
accurate, clearly communicated educational materials and information,
the Epilepsy Foundation, the Epilepsy Therapy Project, the CDC, and
other organizations involved in Vision 20-20 should collaborate to do
the following:

¢ Conduct a formal evaluation of currently available epilepsy web-
sites and their educational resources to ensure that they meet re-
quirements of clear health communication and are linguistically
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and culturally appropriate for targeted audiences. This requires
thorough testing of content with target audiences, including un-
derserved groups, and revision as necessary.

Develop a central, easily navigated website (“clearing house”)
that provides direct links to websites containing current, accurate
epilepsy-related information for individuals and their families.
This centralized resource should be comprehensive; it should
include concise, easy-to-understand descriptions of the informa-
tion available on the linked websites and up-to-date contact
information for epilepsy organizations; and it should be widely
disseminated to health care providers and people with epilepsy
and their families.

Ensure that educational resources are up to date, are effective,
and reflect the latest scientific understanding of the epilepsies and
their associated comorbidities and consequences.

Engage a wide and diverse spectrum of people with epilepsy and
their families in the development of online educational resources
to ensure that the content meets the specific needs of target audi-
ences at the outset.

Support the development, evaluation, replication, and expanded
use of self-management and educational programs, including
those developed through the Managing Epilepsy Well Network.
Engage state and local Epilepsy Foundation affiliates, epilepsy
centers, and health care systems and providers to expand the
dissemination of available educational resources and self-
management tools to people with epilepsy and their families.
Explore the development of a formal, standardized certificate
program for epilepsy health educators.

Public Awareness and Knowledge

While some surveys have suggested that attitudes regarding epilepsy
have become less negative over time, it is not certain how contemporary
attitudes compare and whether overall improvements in attitudes have af-
fected behavior. Compelling testimony from families dealing with epilepsy
and research on employment suggest that problems of stigma remain wide-
spread. Efforts to increase public awareness and knowledge are motivated
by the expectation that information that reduces misconceptions and mis-
information will improve attitudes and, ultimately, behavior toward people
with epilepsy and thereby reduce stigma. Stigma, whether felt or overtly
experienced, has many negative consequences for both health and quality
of life, and overcoming it is an important goal for the field.

For the public in general, the news and entertainment media are sig-
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nificant sources of health information. Unfortunately, inaccurate depictions
of people with epilepsy and of severe seizures, used for dramatic effect,
reinforce negative perceptions. Clear messages conveyed through multiple
forms of media, including social media and the Internet, along with diverse
educational activities targeted to specific audiences, are necessary for suc-
cessful stigma reduction and public awareness efforts. Any such efforts,
local or national, should take into account the health literacy and cultural
characteristics of target audiences, with different strategies developed for
reaching each audience.

RECOMMENDATION 10 Inform Media to Improve Awareness and
Eliminate Stigma

The CDC and other Vision 20-20 and relevant organizations should
support and bolster programs that provide information to journalists
and to writers and producers in the entertainment industry to improve
public knowledge about epilepsy and combat stigma. Efforts to col-
laborate and engage with the media should include the following:

e Promote more frequent, accurate, and positive story lines about
and depictions of characters with epilepsy.

¢ Continue to encourage high-profile individuals with epilepsy (or
high-profile individuals who have family members with epilepsy)
to openly discuss their experiences and act as spokespeople.

e Establish partnerships with stakeholders that represent related
conditions associated with stigma (e.g., mental health). Efforts
could include the development of fellowships or integration of epi-
lepsy information into existing education programs for journalists.

¢ Continue to work with national and local news media on break-
ing news about epilepsy research and human interest stories.

¢ Disseminate regular updates on research and medical advances
to journalists and policy makers through a variety of mecha-
nisms, including e-mail updates, listserv messages, social media,
and face-to-face meetings.

RECOMMENDATION 11 Coordinate Public Awareness Efforts
The Epilepsy Foundation and the CDC should lead a collaborative
effort with relevant stakeholder groups, including other members of
Vision 20-20, to continue to educate the public through awareness
efforts, promotional events, and educational materials and should col-
laborate to do the following:

¢ Establish an advisory council of people with epilepsy and their
families, media and marketing experts, private industry partners,
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and health care experts to meet regularly and to inform future
efforts.

¢ Develop shared messaging that emphasizes the common and
complex nature of the epilepsies and the availability of successful
seizure therapies and treatments.

¢ Explore the feasibility and development of an ongoing, coordi-
nated, large-scale, multimedia, multiplatform, sustainable public
awareness campaign that would start by targeting key audience
segments to improve information and beliefs about the epilepsies
and reduce stigma.

¢ Ensure that all awareness campaigns include

o consideration of health literacy, cultural appropriateness, and
demographics of target audiences (e.g., age, gender);

o rigorous formative research and testing of materials through-
out the campaign; and

o appropriate evaluation and follow-up tools and efforts.

STRENGTHENING STAKEHOLDER COLLABORATION

Epilepsy advocacy and research organizations and government agencies
are working together to create a strong, united voice for change. Efforts
are being made by a number of organizations to advance research and to
improve health care and human services for people with epilepsy and their
families. One of the impressive collaborative efforts is the uniting of more
than 20 nonprofit organizations and 3 federal agencies in the Vision 20-20
coalition, which focuses on moving the epilepsy field forward through coor-
dinated efforts and the development of public-private partnerships. Vision
20-20 could be the driving force for developing strategies and plans for
implementation of this report’s research priorities and recommendations,
including monitoring and evaluating progress over the short and long term.
This coalition has the breadth and depth of expertise to take the public
health agenda provided in this report and move it forward into action steps
to improve the lives of people with epilepsy.

RECOMMENDATION 12 Continue and Expand Vision 20-20
Working Groups and Collaborative Partnerships

The member organizations of Vision 20-20 should continue their col-
laborative endeavors and further these efforts by expanding ongoing
working groups that aim to advance the field, support people with
epilepsy and their families, and educate the public. They should ex-
plore partnerships with other organizations as well as with stakehold-
ers who represent related conditions (e.g., mental health, TBI, stroke,
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autism spectrum disorders). The working groups should communicate
regularly, identify common goals, develop strategic plans, and, when
possible, carry out joint activities. The working groups should focus
on, but not limit their efforts to, the following areas:

health policy, health reform, and advocacy;

surveillance and epidemiologic and health services research;
health care and community resources and services;
education of health professionals;

education of people with epilepsy and their families; and
public education and awareness.

ENGAGING PEOPLE WITH EPILEPSY AND THEIR FAMILIES

Among the most persuasive advocates and educators are people with
epilepsy and their family members who are willing to speak out in order
to provide a more complete picture of the disorder and its impact. While
many people may be willing to play such a role, training and support will
help them do so more effectively. This may be the case regardless of whether
they are advocating for improvements in care in general terms, working
with support groups serving other families, or advocating for a higher level
of service for themselves, a special school accommodation for their child, or
a new medication regimen for their parent. People with epilepsy and their
families also advance knowledge about epilepsy and its treatment when
they participate in clinical research studies, surveys, and other investiga-
tions into ways to improve care and increase understanding of the meaning
of epilepsy in individuals’ lives.

RECOMMENDATION 13 Engage in Education, Dissemination, and
Advocacy for Improved Epilepsy Care and Services

People with epilepsy and their families should, to the extent possible,
work to educate themselves and others about the epilepsies, participate in
research, and be active advocates for improvements in care and services
for themselves, their family members, and other people with epilepsy.
Given their interests and to the extent possible, people with epilepsy and
their families should

® become informed about epilepsy and actively participate in and
advocate for quality health care and community services with
policy makers at the local, state, and national levels;

e discuss best options for care with health care providers, includ-
ing exploring referrals to epileptologists or epilepsy centers and
learning about available community resources and services as
needed;
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e consider participation in available research and surveillance
opportunities;

¢ engage with teachers, school officials, daycare workers, coaches,
and other professionals to educate them about epilepsy and en-
sure that necessary services and accommodations are provided;

e talk openly, when possible, with family, friends, and colleagues
about epilepsy and the impact it has on daily living and quality
of life;

e actively participate in support networks to share experiences
with other people with epilepsy and their families; and

e work with nonprofit organizations to raise awareness and edu-
cate others about epilepsy and participate in advocacy efforts.

PROMOTING HEALTH AND UNDERSTANDING

Much can be done to improve the lives of people with epilepsy. This
report highlights numerous gaps in knowledge about and management
of epilepsy and also presents opportunities to move the field forward.
Improvements in surveillance methods and electronic health records hold
promise for more precise information about the epilepsies, which could
enable better identification of high-risk groups and better matching of
treatments to individuals. There are a number of opportunities for the
public health community to improve efforts to prevent epilepsy and its
consequences. The growing emphasis on quality of care, as well as access
and cost containment, in the U.S. health system offers an opportunity to
improve the lives of this large patient group. Preparing health profession-
als to provide better epilepsy care, although a challenge, will help improve
quality and reduce costs. Consistent delivery of accurate, clearly communi-
cated health information can better prepare people with epilepsy and their
families to cope with the disorder and its consequences. Efforts aimed at
raising awareness about the epilepsies among the general public will reduce
stigma and enable the participation of people with epilepsy in society to the
fullest extent of their capabilities. Through collaboration and commitment
over time, the bold goals outlined in the committee’s recommendations can
be accomplished.






Introduction

Our quality of life is turned upside down with each new challenge as the
disorder progresses.
—Lisa Soeby

In the beginning of William’s journey in life people would say seizures
aren’t a big deal, people live with them every day. It was tough to not get
angry because it is just like cancer or other diseases that attack people’s
bodies. William’s brain was being attacked and for many they couldn’t see
that or know what the early mortality rates in epilepsy patients are. I hope
we could educate the public better, because the right education teaches
more tolerance and sensitivity.

—Tiernae Buttars

haracterized by seizures that are unpredictable in frequency, epilepsy

is a common neurological disorder that affects people of all ages,

with onset most often occurring in childhood and older adult-
hood. Epilepsy is a spectrum of disorders—the epilepsies—with a range of
severities, widely differing seizure types and causes, and varying impacts
on individuals and their families. Beyond actually living with epilepsy, its
seizures, and coexisting health conditions, the challenges facing the mil-
lions of people living with epilepsy include having access to high-quality
health care; learning about and coordinating health care and educational,
vocational, independent living, and other community services; and dealing
with stigma and common public misunderstandings. Epilepsy imposes an
immense burden on individuals, families, and society. Estimates! are that

IThe committee used the prevalence and incidence ranges from Hirtz and colleagues (2007)
and applied them to a U.S. population number of 313,000,000. (The U.S. Census population
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e 2.2 million people in the United States and more than 65 million
people worldwide have epilepsy;

e 150,000 new cases of epilepsy are diagnosed in the United States
annually;

e 1in 26 people in the United States will develop epilepsy at some
point in their lifetime;

e children and older adults are the fastest-growing segments of the
population with new cases of epilepsy;

e risk of death increases for people with epilepsy, with an estimated
10 years of life lost for people whose epilepsy has a known cause
and 2 years lost for people with epilepsy from an unknown cause;

e the number of people with epilepsy who die of sudden unexpected
death in epilepsy (SUDEP) varies from 1 of every 10,000 newly
diagnosed to 9 of every 1,000 candidates for epilepsy surgery; and

e the annual direct medical care cost of epilepsy in the United States
is $9.6 billion.? This does not consider community service costs or
indirect costs from losses in quality of life and productivity (these
indirect costs are estimated to constitute the majority of the cost
burden of epilepsy).3

Throughout the report, the committee emphasizes the ways in which
epilepsy is a spectrum disorder. Epilepsy comprises more than 25 syndromes
and many types of seizures that vary in severity. Additionally, people who
have epilepsy span a spectrum that includes men and women of all ages
and of all socioeconomic backgrounds and races/ethnicities, who live in all
areas of the United States and across the globe. The impacts on physical
health and quality of life encompass a spectrum as well, with individuals
experiencing different health outcomes and having a range of activities of
daily living that may be affected, including driving, academic achievement,
social interactions, and employment. For some people, epilepsy is a child-
hood disorder that goes into remission (although the seizures may have
lifelong consequences), while for others it is a lifelong burden or a condi-
tion that develops later in life or in response to an injury or other health
condition. These many complexities of the epilepsies make it a challenging
health condition to convey to the general public to promote understanding

estimate for January 30, 2012, was 312,933,845; www.census.gov/main/www/popclock.
html.) In the paper by Hirtz and colleagues (2007) the median for incidence, based on the
four studies of all age groups, was 48 per 100,000; median prevalence rate for all age groups
was 7.1 per 1,000.

2Data are in 2004 dollars. As discussed later in this chapter and in Chapter 4, estimates of
the cost burden of epilepsy vary widely and more data are needed on the use of health care
services and on indirect costs.

3Begley et al., 2000; Gaitatzis et al., 2004; Hauser et al., 1980; Hesdorffer et al., 2011; Hirtz
et al., 2007; Thurman, 2011; Thurman et al., 2011; Tomson et al., 2008; Yoon et al., 2009.
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and alleviate stigma. This report aims to provide evidence and impetus for
actions that will improve the lives of people with epilepsy and their families.

SCOPE OF WORK

In 2010, the Institute of Medicine (IOM) was asked to examine the
public health dimensions of the epilepsies with a focus on four areas:

public health surveillance and data collection and integration;
population and public health research;

health policy, health care, and human services; and

education for providers, people with epilepsy and their families,
and the public.

The committee’s statement of task (Box 1-1) details the request for realistic
priorities and recommendations in these four areas. The committee was
asked not to examine biomedical research priorities because the Epilepsy
Research Benchmarks, developed in 2000, continue to be updated by the
National Institute of Neurological Disorders and Stroke (NINDS) and col-
laborating agencies and organizations (NINDS, 2007a,b, 2010).

To accomplish its task the IOM convened the Committee on the Public
Health Dimensions of the Epilepsies, comprised of 17 members with exper-
tise in epilepsy care, health services research, epidemiology, public health
surveillance, mental health services, health care services and delivery, health
literacy, public health, education, and communications. The IOM study had
24 sponsors: 12 federal agencies and 12 nonprofit organizations (Box 1-1).
Vision 20-20, a coalition that includes many of the nonprofit organizations
and federal agencies that sponsored the study, focuses on epilepsy research,
care, services, education, and advocacy efforts.

The committee held five meetings and two public workshops during
the course of its work (Appendix A). Throughout the study, many people
with epilepsy and their family members and colleagues, as well as study
sponsors and other organizations and individuals, provided compelling
testimony to the committee about their concerns, burdens, joys, and chal-
lenges. The quotes throughout the report highlight some of the issues raised
in testimony presented at the workshops and in e-mails to the committee.*
In addition to the meetings and workshops, a comprehensive review of the
scientific literature and other available evidence formed a critically impor-
tant part of the committee’s efforts. The committee’s work also benefited
from information provided by sponsoring organizations, health systems,

4Public testimony and other materials submitted to the committee are available by request
through the National Academies’ Public Access Records Office.
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INSTITUTE OF MEDICINE STUDY ON THE
PUBLIC HEALTH DIMENSIONS OF THE EPILEPSIES:

TASK AND SPONSORS

Statement of Task

An ad hoc committee will conduct a study and prepare a report to recommend
priorities in public health, health care and human services, and health literacy and
public awareness for the epilepsies and to propose strategies to address these priori-
ties. The committee will focus its work on the following four topic areas:

¢ Public Health Surveillance, Collection, and Data Integration: Examine how ex-
isting or new surveillance systems could support a more accurate assessment
of the public health burden of the epilepsies for patients and their families.

¢ Population and Public Health Research: Identify what research questions or
areas of focus should be priorities for future epidemiological and population
health studies on the epilepsies that may inform the development of interven-
tions or preventive strategies.

¢ Health Policy, Health Care, and Human Services: Identify what constitutes
adequate care and access to health and human services for people with epi-
lepsy; what can be done to improve the consistency and quality of care for
persons with epilepsy; what gaps and needs for improvement exist. Discus-
sion is needed on maximizing community inclusion and personal outcomes
for persons with epilepsies (e.g., changes in public health and health services
policies and practices or community- and family-based support programs).

« Patient, Provider, and Public Education: Define what needs exist to improve
the education and training of health and other professionals who treat or
support persons with epilepsy. Additionally, explore how public education
and awareness campaigns could best be used to increase patient and public
literacy, reduce stigma, and improve community support and participation for
people with epilepsy.

professional organizations, and others on specific topics (e.g., health edu-
cation programs, health services use). Underpinning all its work was the
committee’s desire to set forth practical, action-oriented goals to improve
the health and well-being of people with epilepsy and their families.

This report provides the committee’s findings, research priorities, and
recommendations and documents the evidence base. The report was writ-
ten for a broad audience, including people with epilepsy; family members;
health care and human services providers; local, state, and national policy
makers; researchers; and foundations and nonprofit organizations.

Organization of the Report

The report covers the breadth of the statement of task. The current
inadequacy of surveillance data on the epilepsies, methodologic consider-
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Recommendations should be made for potential and realistic solutions and should,
to the extent possible, prioritize the needs to be addressed taking into account the
relative urgency of the identified needs, feasibility of implementing solutions, and
considerations of time and cost. The recommendations should have a domestic fo-
cus, yet can identify major international issues. The committee should not focus on
biomedical research priorities, such as those included in the 2007 Epilepsy Research
Benchmarks so as to not duplicate this existing effort within the epilepsy research
community to identify and monitor biomedical research needs.

Sponsors

Department of Health and Human Services sponsors: Administration on Develop-
mental Disabilities, Center for Devices and Radiological Health (Food and Drug Ad-
ministration [FDAD), Center for Drug Evaluation and Research (FDA), Eunice Kennedy
Shriver National Institute of Child Health and Human Development (National Insti-
tutes of Health [NIH]), National Center for Chronic Disease Prevention and Health
Promotion (Centers for Disease Control and Prevention [CDC]), National Center
on Birth Defects and Developmental Disabilities (CDC), National Institute of Mental
Health (NIH), National Institute of Neurological Disorders and Stroke (NIH), National
Institute on Aging (NIH), Office of the Assistant Secretary for Health, Office of the
Assistant Secretary for Planning and Evaluation, and Office on Women’s Health

Vision 20-20 nonprofit organization sponsors: American Epilepsy Society, Citizens
United for Research in Epilepsy, Dravet.org, Epilepsy Foundation, Epilepsy Therapy
Project, Finding A Cure for Epilepsy and Seizures, Hemispherectomy Foundation,
International League Against Epilepsy, National Association of Epilepsy Centers,
Preventing Teen Tragedy, Rasmussen’s Encephalitis Children’s Project, and Tuberous
Sclerosis Alliance

ations, and potential data sources that could be used to build the knowledge
base so as to better focus future efforts in health policy, research, and public
health are discussed in Chapter 2. Chapter 3 looks at the epidemiologic
research with a focus on risk factors, comorbidities, and outcomes of the
epilepsies and the corresponding prevention strategies and research needs.
Chapter 4 examines health care for people with epilepsy and highlights the
actions needed to improve the quality, access, and value of care. Improv-
ing quality of care will necessitate enhancing the education and training of
the range of health professionals involved; this topic is covered in Chapter
5. Because epilepsy can produce challenges that limit quality of life, the
committee focuses on community resources and supporting human ser-
vices and makes recommendations for improving quality of life in Chapter
6. For people with epilepsy and their family members, being informed
about epilepsy is critically important, and opportunities for improving
these educational efforts are explored in Chapter 7. Information needs
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are then broadened in Chapter 8 to look at ways of raising awareness and
overcoming the stigma and misperceptions often associated with epilepsy by
communicating clearly with the public. Based on the evidence, findings, and
conclusions discussed in the preceding chapters, the report concludes with
the committee’s research priorities and recommendations in Chapter 9. In
reading the report it is important to note that the concluding chapter draws
together the evidence presented throughout the report and its common
themes (see later discussion in this chapter) and puts forth the committee’s
call for action from a wide range of government, nonprofit, community,
and health professional organizations to improve the lives of people with
epilepsy and their families.

To begin the report, this chapter provides an overview of epilepsy—a
challenging task, given the complexity of the disorder and its varied im-
pacts. The chapter begins with details on the extent and costs of epilepsy
followed by an overview that discusses definitions and terminology and
reviews types of seizures and epilepsy syndromes. A short synopsis of health
care, quality of life, and education needs is followed by an overview of
current biomedical research efforts and public health responses to epilepsy.
The chapter ends by identifying several of the report’s cross-cutting themes.

EPILEPSY IS A FREQUENTLY OCCURRING AND
COSTLY NEUROLOGICAL DISORDER

Incidence and Prevalence in the United States

Epilepsy is the fourth most common neurological disorder in the United
States after migraine, stroke, and Alzheimer’s disease (Hirtz et al., 2007).
For many neurological disorders (such as Parkinson’s disease and Alzheim-
er’s disease), the number of new cases (incidence) is highest in older adults,
while others (such as autism spectrum disorders and cerebral palsy) may be
congenital or appear in early childhood (Table 1-1). For the epilepsies, the
incidence is bimodal—highest in both young children and older adults (Fig-
ure 1-1a), although epilepsy may occur at any point in the life span, with
the total number of people in the population who have epilepsy (prevalence)
increasing with age (Figure 1-1b).

An estimated 1 in 100 people in the United States has had a single un-
provoked seizure or has been diagnosed with epilepsy (NINDS, 2011c¢). It
remains challenging to determine the total number of people with epilepsy
in the United States and, in particular, the extent of the disorder in various
subpopulations (e.g., by age, gender, race/ethnicity, socioeconomic status,
geography). The 2.2 million prevalence estimate is most accurately viewed
as approximating a midpoint in a wide potential range of 1.3 million to 2.8
million people with epilepsy (Hirtz et al., 2007; see also footnote 1). This
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TABLE 1-1
Prevalence and Incidence of Common Neurological Diseases and Disorders

A
Estimated Annual

Estimated U.S. U.S. Incidence

Prevalence (total (number of new Age(s) of Peak
Disease/Disorder | number of cases) cases per year) Incidence
Migraine 35,461,000 = =
Stroke 2,956,000 541,000 Older adults
Alzheimer’s disease 2,459,000 468,000 Older adults
Epilepsy? 2,200,000 150,000 Children and older

adults

Autism spectrum 500,000 individuals = Children
disorders younger than 21 years
Parkinson’s disease 349,000 59,000 70 years and older
Multiple sclerosis 266,000 12,000 30 years
Cerebral palsy 207,000 = First year of life

rather high degree of uncertainty exists because the population-based as-
sessments of epilepsy prevalence are outdated and do not reflect the current
size and diversity of the U.S. population (Chapters 2 and 3).

Cost of the Epilepsies in the United States

Epilepsy is a costly disorder in terms of its impact on individuals and
their families, as well as on society. For example, seizures and seizure
medications may affect cognitive ability—a concern for people at all ages,
including young children whose brains and cognitive functions are still
developing. For young and middle-aged adults, epilepsy can impact the abil-
ity to live and function independently, drive to and from school and work,
maintain employment, have children, and participate in social life. For older
adults, epilepsy may contribute to the health burden of other neurological
disorders, such as stroke or dementia, and may hinder safety and indepen-
dent living. These limitations can pose considerable economic, social, and
emotional burdens on individuals with epilepsy and their families.
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Rate per 100,000

Age (years)

FIGURE 1-1a
Incidence of epilepsy by age—composite of 12 studies in developed countries, 1988-2005.

SOURCE: Thurman, 2011.
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FIGURE 1-1b

Prevalence of epilepsy by age—composite of selected U.S. studies, 1978-2005.

SOURCE: Thurman, 2011.
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For society, the cost burden of epilepsy is a sum of direct health care
costs (e.g., hospitalizations, health care visits), direct nonmedical costs
(e.g., informal care, community services), and indirect costs due to lost
productivity from unemployment, underemployment, and premature mor-
tality. Indirect costs—the social costs resulting from effects on employment,
productivity, and independent living—are considerably higher than direct
medical costs for many types of epilepsy. Estimates of the annual economic
burden of epilepsy in the United States range from $9.6 billion to $12.5
billion® (Begley et al., 2000; Yoon et al., 2009). A significant percentage of
the direct health costs of epilepsy is associated with the more severe forms
of epilepsy and the unresponsiveness of some types of epilepsy to medica-
tions or other treatments (Begley et al., 2000).

Global Burden of Epilepsy

Epilepsy is estimated to affect more than 65 million people worldwide,
with more than 80 percent of people with epilepsy living in developing
countries (Ngugi et al., 2010; Thurman et al., 2011). This disproportionate
burden is reflected in prevalence estimates that are at least twice as high
in developing countries compared to developed countries (Ngugi et al.,
2010). These markedly higher rates may be explained in part by larger
numbers of cases caused by specific infectious diseases endemic in some
developing nations (Ngugi et al., 2010). Further, as shown in Table 1-2, in
terms of impact on disability and premature mortality, epilepsy ranks fifth
among mental health, neurological, and substance-use disorders in low- and
middle-income countries (Collins et al., 2011).

Although data are scant and developed using varying methodologies
(Leonardi and Ustun, 2002), a number of consistently identified barriers to
healthy living confront people with epilepsy globally, including inadequate
infrastructure (e.g., health care services and workforce, rehabilitation pro-
grams, social supports), poor access to medications and other treatments,
limited public knowledge and awareness, and stigma (Dua et al., 2006).

Generally, the availability of diagnostic services and community services
for people with epilepsy varies, with lower-income countries having fewer
services (Dua et al., 2006). The “treatment gap,” or the difference between
the number of people who need treatment for epilepsy and the number who
receive it, is significant. While the treatment gap is less than 10 percent in
many high-income countries, it rises to more than 50 percent in middle-
income countries and more than 75 percent in low-income countries (Meyer
et al., 2010). Furthermore, variations are seen within countries, with rural

5The lower estimate is in 2004 dollars and is an estimate of direct costs (Yoon et al., 2009).
The higher estimate is in 1995 dollars, 85 percent of which is attributable to indirect costs
(Begley et al., 2000).



TABLE 1-2
Global Burden of Mental Health, Neurological, and Substance-Use (MNS) Disorders?

Worldwide Low- and Middl
__-_
[\[e) Cause ns) | Cause ns) | Cause (millions)

Unipolar depressive disorders 65.5 Unipolar depressive disorders 10.0 Unipolar depressive disorders 55.5
2 Alcohol-use disorders 237 Alzheimer’s and other dementias 4.4 Alcohol-use disorders 19.5
3 Schizophrenia 16.8 Alcohol-use disorders 4.2 Schizophrenia 15.2
4 Bipolar affective disorder 14.4 Drug-use disorders 1.9 Bipolar affective disorder 12.9
5 Alzheimer’s and other dementias n.2 Schizophrenia 1.6 _-
6 Drug-use disorders 8.4 Bipolar affective disorder 1.5 Alzheimer’s and other dementias 6.8
-_- Migraine 1.4 Drug-use disorders 6.5
8 Migraine 7.8 Panic disorder 0.8 Migraine 6.3
9 Panic disorder 7.0 Insomnia (primary) 0.8 Panic disorder 6.2
10 Obsessive-compulsive disorder 51 Parkinson’s disease 0.7 Obsessive-compulsive disorder 4.5
n Insomnia (primary) 3.6 Obsessive-compulsive disorder 0.6 Posttraumatic stress disorder 3.0
12 Posttraumatic stress disorder 3.5 _- Insomnia (primary) 2.9
13 Parkinson’s disease 1.7 Posttraumatic stress disorder 0.5 Multiple sclerosis 1.2
14 Multiple sclerosis 1.5 Multiple sclerosis 0.3 Parkinson’s disease 1.0

2Examples of MNS disorders under the purview of the Grand Challenges in Global Mental Health initiative.

bworld Bank criteria for income (2009 gross national income per capita): low income is US$995 equivalent or less; middle income is $996-$12,195; high income is $12,196 or
more.

°A disability-adjusted life-year (DALY) is a unit for measuring the amount of health lost because of a disease or injury. It is calculated as the present value of the future years
of disability-free life that are lost as a result of the premature deaths or disability occurring in a particular year.

SOURCE: Collins et al., 2011. Reprinted with permission from Macmillian Publishers, Ltd. Nature: http://www.nature.com/nature/index.html.

8¢



INTRODUCTION 29

areas having a wider treatment gap than urban ones, which likely reflects
some combination of inadequate access to services; stigma, negative beliefs,
and discriminatory attitudes about epilepsy; and low health literacy (Ngugi
et al., 2010). However, as described further below, stigma is universal:
“|E]verywhere in the world it is a hidden disease” (de Boer, 2010, p. 631).

DEFINING THE EPILEPSIES

While most people only see the seizures themselves, there is far more to
epilepsy. Being proactive in treatment means not only taking daily medica-
tion, but also participating in activities, talking to doctors or therapists as
necessary, actively participating in school, and thriving at work.
—Elizabeth Musick

The occurrence of two or more unprovoked seizures separated by at
least 24 hours is the broad operational definition of epilepsy (ILAE, 1993),
which the committee uses for the purposes of this report. Seizures® are, in
essence, symptoms of epilepsy, and epilepsy is the disorder. However, the
details are much more complex.” Seizures differ from person to person
with respect to their cause and severity, the areas of the brain involved, the
location(s) and functions of the body affected, the effectiveness of medica-
tions and other treatments, and many other factors. These large and sig-
nificant differences are why epilepsy, as noted, is understood as a spectrum
of disorders—the epilepsies. More than 25 epilepsy syndromes and other
epilepsy disorders have been delineated (Berg et al., 2010). While epilepsy
is a chronic disorder, some people with epilepsy, particularly children, go
into remission (Berg et al., 2001; Callaghan et al., 2007; Choi et al., 2011;
Sillanpdd and Schmidt, 2006).

Individuals with epilepsy are at risk not only for seizures, but also
for a myriad of comorbid health conditions (i.e., conditions that occur in
persons with epilepsy more than would be expected by chance; Chapter 3).
Often the comorbidities that accompany epilepsy outweigh the burden
of the seizures themselves. Common comorbidities that occur in epilepsy
include cognitive dysfunction, such as memory, attention, or concentration
problems; mental health conditions, such as depression or anxiety; and so-
matic comorbidities, such as sleep disorders, migraines, or cardiovascular
disease. Other health problems can occur as a result of ongoing seizures,
the cause of the epilepsy, or problems associated with the treatment, such

6An epilepsy seizure has been defined as a “transient occurrence of signs and/or symptoms
due to abnormal excessive or synchronous neuronal activity in the brain” (Fisher et al., 2005,
p. 470).

7This report does not provide an in-depth clinical description of the epilepsies; resources
such as Ropper and Samuels (2009) and Bazil and Pedley (2009) can be consulted for ad-
ditional information.
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as fractures and other injuries, osteoporosis, reproductive problems, and
even death. Several disorders are causally related to developing epilepsy.
These include traumatic brain injury, brain tumor, stroke, central nervous
system infection, autism spectrum disorders, Alzheimer’s disease, and ge-
netic disorders (such as Rett syndrome and tuberous sclerosis complex,
among others). Further, epilepsy is associated with substantially higher
rates of mortality than experienced in the population as a whole (Chapter
3). Goals for epilepsy efforts focus on preventing seizures in people at
risk, controlling seizures in those with epilepsy, eliminating side effects of
treatments, and helping people with epilepsy and their families achieve a
high quality of life.

Not all seizures or seizure-like events are epilepsy (Figure 1-2). One
of the challenges for neurologists and other health care providers is to
determine whether their patient is having seizures because of electrical
activity in the brain and, if so, the seizures’ type and cause. For some sei-
zures, such as febrile seizures, the cause and treatment may be relatively
straightforward (AAP Subcommittee on Febrile Seizures, 2011), although
even a single seizure can have health and quality of life implications. Many
medical problems including migraines, cardiac problems, or sleep disorders
can give rise to events that appear similar to seizures. These seizure-like
events, including those with a psychological basis, are not caused by elec-
trical disturbances in the brain, and identifying the cause and determining
appropriate treatments may be challenging (Binder and Salinsky, 2007;
Devinsky et al., 2011).

TERMINOLOGY, STIGMA, MISPERCEPTIONS,
AND CULTURAL BELIEFS

A major challenge for people with epilepsy, as well as for the epilepsy
field, has been the multitude of ways that epilepsy is perceived and, in many
cases, misperceived. The unpredictable nature of seizures, the feelings of
helplessness of those who witness them, and the centuries of misperceptions
and misinformation about epilepsy have resulted in people with epilepsy
being stigmatized and isolated. Baker and colleagues (2008), for example,
found that 36 percent of students with epilepsy said that they had kept
their epilepsy a secret, because they did not want to be treated differently
(23 percent of their parents also did not disclose the diagnosis because they
did not want their son or daughter to face the potential stigma). This type
of internalized stigma (i.e., “felt” stigma) can reduce quality of life even
when seizures are well controlled by medications or other treatments. In a
history of epilepsy, Eadie and Bladin (2001) wrote, “It can be safely said
that epilepsy has been one of the least understood and most maligned of
medical conditions” (p. 230).
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POSSIBLE SEIZURE

Seizure-like events

* Breath-holding
* Syncope
« Tics
« Mental health
Provoked Single Epilepsy conditions (psycho-
seizures unprovoked (recurrent logical basis)
« Neonatal seizure unprovoked « Transient ischemic
« Febrile seizures) attacks
* Acute

symptomatic

FIGURE 1-2
Seizures and seizure-like events.

NOTES:

Neonatal seizures are seizures that occur in infants < 4 weeks old (ILAE, 1993). While epilepsy can begin in
the neonatal period, neonatal seizures are frequently reactive to an acute injury and often do not persist
beyond a few days or weeks (Glass et al., 2011; Mizrahi and Clancy, 2000).

Febrile seizures are seizures “occurring in childhood after age 1 month, associated with a febrile iliness
not caused by an infection of the CNS [central nervous system], without previous neonatal seizures or a
previous unprovoked seizure, and not meeting criteria for other acute symptomatic seizures” (ILAE, 1993,
p. 593).

Acute symptomatic seizures are seizures “occurring in close temporal association with an acute systemic,

metabolic, or toxic insult or in association with an acute CNS insult (infection, stroke, cranial trauma,
intracerebral hemorrhage, or acute alcohol intoxication or withdrawal)” (ILAE, 1993, p. 594).

Single unprovoked seizures include a single cluster occurring within a 24-hour period or a single episode
of status epilepticus (ILAE, 1993).

Seizure-like events with a psychological basis are “events resembling epileptic seizures that are not caused
by paroxysmal neuronal discharges or other physiologic problems, and are thought to be of psychological
origin” (Salinsky et al., 2011, p. 945).

Epilepsy was recognized as early as circa 1050 B.C.E. in Babylon,
and Hippocratic writings talk about epilepsy as a disorder of the brain as
early as circa 400 B.C.E. (Eadie and Bladin, 2001; Epilepsy.com, 2011¢;
Reynolds and Kinnier Wilson, 2008; Temkin, 1971). Throughout the centu-
ries, associations of seizures with mental health conditions, witchcraft, and
demonic or divine possession have resulted in terminology with negative
and sensationalized connotations and led to cultural and societal beliefs,
perceptions, and stereotypes about epilepsy that can be difficult to modify.
For example, although depictions in the movies of characters with epilepsy
are becoming more realistic, examples of characters with seizures being
portrayed as violent or dangerous still persist, as do inaccurate and mis-
leading depictions in print media (Baxendale, 2003; Krauss et al., 2000).
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Some cultural beliefs include misperceptions that the person with epilepsy is
being punished for sins, has a lack of spiritual faith, is taking illegal drugs,
or is possessed by spirits (Sirven et al., 2005; Szaflarski et al., 2006). As a
consequence, people with epilepsy and their families may be faced with a
lack of social support from extended family members, feelings of parental
guilt, social isolation, embarrassment and fear (particularly connected with
having a seizure in public), and discrimination. Although efforts are being
made to correct these misconceptions and to better inform people about the
epilepsies, doing so remains a challenge (Chapter 8). Awareness and sensi-
tivity to individual and cultural beliefs about epilepsy and about medicine
and health care (including traditional healing techniques in some cultures)
are key considerations for efficient and effective interactions between health
professionals and individuals with epilepsy.

Epilepsy-related terminology is complex. Historically, terms to describe
the disorder have included “the sacred disease” and “falling sickness,” and,
until recently, seizures have been termed “fits” and “spells.” The committee
considered the terminology to be used throughout this report carefully. As
noted above, epilepsy is a spectrum of disorders—ranging from severe, life-
threatening, and disabling disorders to ones that are much more benign and
sometimes transient. Therefore, the term “epilepsies” is more descriptive
of the spectrum. The plural use of the term, however, can be cumbersome
as in “people with the epilepsies.” In this report, for the sake of clarity, the
committee generally uses the singular “epilepsy,” except when it is impor-
tant to remind readers of the considerable spectrum of disability that the
epilepsies represent. The report does not use the term “seizure disorders”
because, as discussed above, there are a number of conditions that result in
seizures that are not epilepsy.

The epilepsy field has moved away from the use of the term “epilep-
tics” and toward the phrase “people with epilepsy,” just as other general
terms such as “the disabled,” “the elderly,” and “the homeless” have been
replaced with the phrases “people with disabilities,” “older adults,” and
“homeless individuals.” Because the term “epileptic” has a pejorative con-
notation, the committee believes it should be discontinued. To paraphrase a
16-year-old with epilepsy, “Epilepsy is what I have, not who I am” (Clark,
2011). Throughout the report the committee suggests using more precise—
and less negative terms—such as “seizure medications” (to replace “anti-
epileptic drugs”), epilepsy seizures (to replace “epileptic seizures”), and
“seizure-like events with a psychological basis” (rather than psychogenic,
non-epileptic seizures).
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Types of Seizures and Syndromes

Although much remains to be learned about the neuroscience of the
epilepsies and the causes of specific types of epilepsy, generally seizures are
caused by excessive and hypersynchronized neuron discharges in the brain
(McNamara, 1994; Pitkanen and Lukasiuk, 2011). These discharges can
involve widespread areas of the brain simultaneously or be focused in one
specific area. The effects of seizures on a person’s health and well-being
depend on the location and extent of the nerve cells involved; as a result,
seizures can range from mild (such as a momentary loss of awareness) to
severe (such as body convulsions).

Defining and categorizing the multiple types of epilepsy can be difficult.
In 1964, the International League Against Epilepsy (ILAE) developed a clas-
sification system for epilepsy seizures and syndromes that continues to be
updated (Arnautova and Nesmeianova, 1964; Berg et al., 2010). Because of
the complex and disparate nature of where and to what extent the brain is
affected by seizures, the epilepsies can be categorized according to multiple
dimensions:

e Seizure type—Seizures are classified into two major categories:
(1) focal seizures that originate in a network of neurons limited
to one hemisphere of the brain and (2) generalized seizures that
originate in a network of neurons that is distributed to both brain
hemispheres (Berg et al., 2010). Seizures also can be categorized as
of unknown type. Box 1-2 provides an overview of seizure types.

e Syndromes—Berg and colleagues (2010) recently defined a syn-
drome as “a complex of clinical features, signs, and symptoms
that together define a distinctive, recognizable clinical disorder”
(p. 681). Often, a syndrome is characterized by the typical age of
onset, specific characteristics of the electroencephalogram (EEG),
and seizure types. Table 1-3 provides an overview of a few of the
many epilepsy syndromes.

As described by Engel (2001), in addition to seizure type and syndrome,
other dimensions used to characterize the epilepsies can include the specific
etiology (cause), the extent of impairment, and general descriptions of the
seizure(s).

Most seizures last from fractions of a second to less than a minute
and end on their own without intervention. However, sometimes a seizure
does not stop spontaneously. Status epilepticus is usually defined as a pro-
longed seizure or series of seizures without full recovery of consciousness
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SEIZURE TYPES

Focal seizures originate within a network of neurons limited to one hemi-
sphere of the brain, and the signs and resulting symptoms depend on precisely
where the disruptions in brain activity occur. Focal seizures may have motor, sen-
sory, autonomic, or other symptoms (e.g., hallucinations, déja vu). Focal seizures
are often categorized as

¢ those without impairment of consciousness or awareness or
¢ those with impairment of consciousness or awareness.

Generalized seizures originate within a network of neurons that is distributed
to both hemispheres of the brain and vary considerably in their clinical features,
from subtle alterations in consciousness to body convulsions. Generalized sei-
zures are categorized as the following:

* Tonic-clonic? seizures—A generalized tonic-clonic (previously called grand
mal) seizure is a severe type of seizure that starts with a sudden loss of
consciousness and generalized stiffening of the body (tonic phase) fol-
lowed by contraction of the muscles (clonic phase).

* Absence seizures—Often common in childhood, absence (previously called
petit mal) seizures are generally brief lapses in awareness. Some clonic
motor activity may occur.

¢ Myoclonic seizures—Characterized by sudden and brief muscular con-
tractions, myoclonic seizures may involve any group of muscles and can
resemble tremors.

¢ Clonic seizures—These seizures consist of alternating successions of con-
tractions and partial relaxations of a muscle.

¢ Tonic seizures—These brief seizures involve a sudden onset of increased
muscle tone.

* Atonic seizures—Characterized by a sudden loss of muscle tone, atonic
seizures begin suddenly and cause the individual, if standing, to fall quickly
to the floor.

2The term tonic describes the prolonged muscular contraction. The term c/onic describes the rapid
alternating succession of contractions and partial relaxations of a muscle.

SOURCES: Bazil and Pedley, 2009; Berg et al., 2010; Ropper and Samuels, 2009.

in between (Bazil and Pedley, 2009). In clinical care this generally involves
seizures lasting longer than 5 minutes. Status epilepticus can occur in indi-
viduals who do not have a prior history of seizures. Status epilepticus is a
neurological emergency and can be fatal.

In the past two decades, awareness has been raised about high rates

of SUDEP; people with epilepsy have a more than 20 times higher rate of
sudden death than does the general population (Ficker et al., 1998). Little
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Examples of Epilepsy Syndromes with Differing Severities

Benign rolandic
epilepsy? (benign
childhood epilepsy
with centrotemporal
spikes)

Childhood and
juvenile absence
epilepsy

Juvenile myoclonic
epilepsy

Temporal lobe
epilepsy

Dravet syndrome

Lennox-Gastaut
syndrome

Infrequent seizures in children
typically occurring at night,
generally affecting the facial
muscles, may be accompanied
by tonic-clonic seizures

Commonly involves brief (about
10 seconds) staring episodes or
times of seeming to be absent

Involves absence seizures,
myoclonic seizures, and
generalized tonic-clonic
seizures; often characterized by
myoclonic jerks that occur when
waking up

Seizures include focal seizures
with or without out impairment
of consciousness, including
auras

Begins with frequent febrile
seizures with later myoclonic
seizures; often children have
poor development of language
and motor skills

Involves multiple types of
seizures including tonic and
atonic seizures; children often
have impaired intellectual
functioning and developmental
delays

Average age of onset is 6 to 8
years, seizures go into remission
without treatment, usually
stopping by age 15 years

Childhood absence epilepsy has
an onset between ages 4 and

10 years, and the majority of
absence seizures stop by mid-
adolescence. Juvenile absence
epilepsy may evolve into juvenile
myoclonic epilepsy, which may
require lifelong treatment with
medications

Onset usually between ages
5 and 16 years, seizures may
improve after the fourth decade
of life. Seizures are generally
well controlled with medications

May start in childhood, but most
common in adolescence or early
adulthood. Varying responses to
medications; however, seizures
that arise from one temporal
lobe respond well to surgery

Genetic disorder with onset
typically during the first year
of life; degree of cognitive
impairment may stabilize or
improve slightly with age
depending on the frequency of
the seizures

Accounts for approximately
2 to 5 percent of childhood
epilepsies; difficult to control
with medications

?Also termed “rolandic epilepsy.”
SOURCES: Epilepsy.com, 2011a,b,d,e,f,g; NINDS, 2011b.
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is known about the causes of SUDEP, although rates are higher in people
with seizures that are refractory® (Tomson et al., 2005; Chapter 3).

Health Care

Epilepsy is typically diagnosed by self-report of seizures (or report
by family members) and the patient’s medical history, since it is unusual
for the health care provider to actually observe a seizure during an office
visit. Whereas some seizures, such as generalized tonic-clonic seizures, are
relatively easy to diagnose, other types, such as absence or focal seizures,
may be more challenging. As noted above, a number of medical problems
can mimic epilepsy seizures. Tests such as the EEG and magnetic resonance
imaging often provide support for the diagnosis (Chapter 4). Continuous
video-EEG monitoring over several days is an option that provides an op-
portunity to record a seizure and is typically used to confirm the diagnosis,
determine seizure type, and inform decisions about whether surgery is a
viable treatment option.

The major medically based approaches to seizure treatment are medica-
tions, medical devices, and surgery. Additionally, other treatments, includ-
ing behavioral and dietary approaches, may be used. Epilepsy treatment is
often highly effective in reducing or eliminating seizures. However, most
treatments are used to suppress seizures and do not cure the disorder. In a
study of newly diagnosed people with epilepsy, using both older and more
recently introduced seizure medications, up to 63 percent of individuals
became seizure free during treatment (Kwan and Brodie, 2000); seizures in
approximately half of patients were controlled with the first seizure medi-
cation tried. When a second drug was necessary, an additional 13 percent
became seizure-free. However, among those whose seizures persisted after
treatment with two epilepsy medications, only an additional 4 percent
controlled their seizures through subsequent medication trials. For many
people with epilepsy, concerns about medications include the effective-
ness of the medications in seizure control, side effects, dosing schedules,
and high costs (Fisher et al., 2000b). In a community-based survey, only
68 percent of people with epilepsy were very satisfied with their current
seizure medication (Fisher et al., 2000b). While relatively few individuals
with epilepsy are candidates for surgery in which brain tissue involved in
the origin of the seizure is removed, this is a therapy that reduces or elimi-
nates seizures for some individuals. Medical devices are also an effective
treatment option for some people with epilepsy (Chapter 4). An important
consideration regarding health care for people with epilepsy is the need to

8Refractory epilepsy is defined as the failure to control seizures after two seizure medica-
tions (whether as monotherapies or in combination) have been appropriately chosen and used
(Chapter 4) (Kwan et al., 2010).



INTRODUCTION 37

use a whole-patient approach—not only trying to eliminate or alleviate the
seizures but also treating comorbid health conditions—which will neces-
sitate coordinated care among a number of health professionals.

Although there is wide variation in experiences, individuals with new-
onset seizures are often first seen in an emergency room or by a primary
care provider (Chapter 4). Depending on the availability of neurologists, the
primary care provider’s expertise, the type or severity of initial seizure(s),
and initial findings on examination, patients may be referred to a general
neurologist for further evaluation, diagnosis, and treatment. Epilepsy spe-
cialists (epileptologists’) provide specialty care and are generally a part of
an epilepsy center, which has the expertise and facilities to provide thor-
ough patient assessments and, if indicated, surgical and device consultations
and treatment, as well as connections to other health professionals (detailed
below), as needed. Clinical practice guidelines and recommendations from
professional organizations suggest that when the diagnosis is in question,
or seizure control is not achieved after (1) a trial of two or three appropri-
ate seizure medications or (2) 1 year of care with a general neurologist,
patients should be referred to an epileptologist or epilepsy center (Cross
et al., 2006; Labiner et al., 2010). Whether and when patients actually re-
ceive such a referral vary greatly (as do other aspects of health services for
epilepsy; see Appendix B). Chapter 4 emphasizes the need to ensure a more
timely referral process. Some patients are not referred to an epilepsy center
for surgical consultation until 15 or more years after initial diagnosis and
years of living with uncontrolled seizures (Haneef et al., 2010). Currently,
166 health care facilities—located in 42 states, the District of Columbia,
and Puerto Rico—identify themselves as epilepsy centers (NAEC, 2012)
(see also Appendix C).

Over the continuum of care from diagnosis to treatment and manage-
ment, people with epilepsy may encounter a variety of health profession-
als, including an array of physicians (e.g., neurologists, epileptologists,
psychiatrists, neurosurgeons, primary care physicians), nurses, psycholo-
gists and counselors, pharmacists, emergency medical technicians and first
responders, electroneurodiagnostic technologists, physical and occupational
therapists, community health workers, and direct care workers, who play
a variety of roles in their health care (Appendix D provides an overview of
these roles and the relevant professional boards and organizations). To en-
sure that people with epilepsy and their families have access to high-quality,
patient-centered, coordinated care, the health care workforce’s knowledge
base and skills in diagnosing, treating, supporting, referring, and gener-

9Neurologists with concentrated training in epilepsy are designated as epileptologists. A
new subspecialty board certification in epileptology is being created by the American Board of
Psychiatry and Neurology. A board-certification examination for epileptologists will be offered
for the first time in 2013 (Chapter 35).
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ally working with people with epilepsy need to be enhanced. As discussed
in Chapter 5, health professionals need current knowledge about many
aspects of the epilepsies: seizure recognition and diagnosis; prevention
strategies and treatment options; associated comorbidities, risks, and safety
concerns; necessary social services; psychosocial and quality-of-life factors;
and countering stigma. The specific types and depth of knowledge required
vary across professions, depending on the roles, responsibilities, and scope
of practice of the professionals and the specific settings in which they work.

Quality of Life and Community Services

Living with epilepsy is about seizures but also much more. Beyond the
seizures, comorbid health conditions and epilepsy-related limitations can
have an impact on many aspects of health and quality of life. Living with
epilepsy, particularly refractory epilepsy, can involve challenges in school,
uncertainties about social and employment situations, limitations on driv-
ing, and questions about independent living.

In a U.S. community-based survey that received responses primarily
from adults with epilepsy, respondents noted that the major problems they
experienced due to having epilepsy included limitations on daily activities,
stigma, family concerns, and fear of the seizures (Fisher et al., 2000a).
Survey respondents had median household incomes less than the general
population, and unemployment among people with epilepsy who were
able to work was five times higher than the national rate at the time. Side
effects of seizure medications were a problem for many; the most common
concerns noted were cognitive problems and impacts on energy level, school
performance, motor skills coordination, having children, and sexual func-
tion (Fisher et al., 2000b). Similarly, in focus groups of people with epilepsy
in South Carolina, many participants said they had to change life plans due
to having epilepsy (Sample et al., 2006). These and similar surveys reinforce
well-documented challenges for many people with epilepsy that extend
beyond medical care. The need to treat the whole person and family often
requires a network of professionals and agencies across a variety of health
care and community settings (Chapters 4 and 6).

Educating People with Epilepsy and Their Families

Much is being done and more is needed to educate people with epilepsy
and their families about the disorder, the range of treatment options, and
the array of community services that might be helpful to achieve optimal
self-management!? (Chapter 7). Access to information about topics such as

108elf-management for epilepsy includes the information and resources that people with
epilepsy and their families need to develop skills and behaviors that enable them to actively
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diagnosis, prognosis, treatment, strategies for injury prevention and healthy
living, employment rights and protections, and self-management skills can
increase the individual’s (and family’s) sense of empowerment, promote
adaptation to the disorder, and enhance overall quality of life (Couldridge
et al., 2001).

Because of the complexity of epilepsy and the varied cultural percep-
tions connected to the disorder, both health literacy and attention to cul-
tural considerations are particularly relevant. Health literacy is understood
as “the degree to which individuals have the capacity to obtain, communi-
cate, process, and understand basic health information and services needed
to make appropriate health decisions” (Ratzan and Parker, 2000, p. vi).
Nearly 9 out of every 10 adults in the United States have limited health
literacy (many have limited general literacy as well), and although limited
health literacy is widespread and not specific to any sociodemographic
group, it disproportionately affects certain population subgroups, includ-
ing people in lower socioeconomic groups, racial/ethnic minorities, people
with disabilities, and older adults (Grabois et al., 1999; Kutner et al., 2006;
ODPHP, 2010). Kutner and colleagues (2006) found that only 12 percent
of English-speaking U.S. adults have “proficient” health literacy skills.
Ensuring that health information is conveyed in ways that are understand-
able and take into account cultural considerations is key to making sure
that all people with epilepsy have the tools to understand and deal with
their disorder and attain optimal quality of life. Health literacy is not solely
attributable to the characteristics of the individual but also reflects the ef-
forts of the health care and educational systems, and much can be done to
provide information that is easily and well understood.

Biomedical Research on Epilepsy

This report comes at a time when the number of new discoveries
about the brain and its associated disorders is increasing rapidly, and in-
novative tools and approaches continue to be developed and refined that
can allow researchers to examine the mechanisms of a range of neurologi-
cal disorders. As a result, improved treatments and, ultimately, preven-
tive measures and cures may become possible. Although it is not within
the purview of this report to examine the biomedical research agenda, it
is important to acknowledge that recent biomedical research advances
in epilepsy include improving the understanding of the mechanisms of

participate in patient-centered care; it is “the sum total of steps taken and processes used by a
person to control seizures and manage the effects of having a seizure disorder” (Dilorio, 1997,
p- 214). The committee adopted the concept of “optimal self-management,” recognizing that
it represents a wide range of possibilities toward autonomy and independence and that what
is optimal for one person may be beyond the capacity of another (Chapter 7).
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epileptogenesis; identifying clinical and genetic correlations of epilepsy;
exploring and refining prevention and treatment options; and improving
technologies for imaging.

The NINDS, in collaboration with many professional and voluntary
epilepsy organizations and stakeholders, held two Curing Epilepsy Con-
ferences that developed and updated the Epilepsy Research Benchmarks
(NINDS, 2007b, 2010). The first, held in 2000, developed benchmarks for
a research agenda to cure epilepsy. A follow-up conference in 2007 demon-
strated many biomedical advances toward this goal, identified critical areas
needing further attention, and focused new attention on the comorbidities
that complicate epilepsy. The benchmarks continue to be updated to reflect
progress in epilepsy-related research (NINDS, 2010). Key areas of focus in
the benchmarks, and in National Institutes of Health (NIH) research initia-
tives in general, are in translating basic research into practical applications
and comparative effectiveness studies to identify effective interventions
(NIH, 2011a,b).

The level of epilepsy research funding at the NIH in fiscal year 2011
was estimated to be $134 million (Meador et al., 2011).'" An analysis by
Meador and colleagues (2011) found that epilepsy—the third most preva-
lent of the six neurological diseases examined—gets less funding than the
other disorders when adjusted for prevalence (comparisons ranged from 1.7
times as much funding for stroke to 61.1 times as much for amyotrophic
lateral sclerosis). To date, treatment of epilepsy has been focused on sup-
pressing seizures rather than curing the disorder. With further research it is
hoped that symptomatic treatment will be replaced with curative treatment
and with prevention strategies.

Mobilizing the Public Health Response to Epilepsy

A number of organizations are working on research, programs, and
policies to improve health and human services for people with epilepsy and
their families, as well as being active in promoting prevention, education,
and awareness of epilepsy. Many of the recent public health efforts focused
on epilepsy, particularly in the United States, draw from the initiatives and
priorities put forth by the 1978 U.S. Commission for the Control of Epi-
lepsy and Its Consequences (U.S. Commission for the Control of Epilepsy
and Its Consequences, 1978) and the Living Well with Epilepsy conferences
held in 1997 and 2003 (AES et al., 2004; CDC et al., 1997). Sponsored by
the Centers for Disease Control and Prevention, the Epilepsy Foundation,
the American Epilepsy Society, the National Association of Chronic Disease
Directors, and the National Association of Epilepsy Centers, the Living

" Actual spending in fiscal year 2011 was $152 million (NIH, 2012).



INTRODUCTION 41

Well conferences spearheaded the development of a public health agenda
for the epilepsies and resulted in a set of recommendations and goals that
a range of research, public policy, community service, and advocacy efforts
have since pursued.

The following collaborative public health initiatives highlight coordi-
nated efforts that are under way. Other examples are provided throughout
the report of the many organizations and individuals working to prevent,
treat, and cure epilepsy and its comorbidities:

The Vision 20-20 coalition was formed in 2004 and originally
brought together five nonprofit organizations and one federal
agency focused on epilepsy research. Initially the organizations
shared progress on their own initiatives and funding resources and
explored areas for collaboration. As of January 2012, 22 organi-
zations and 3 federal agencies are part of the coalition and work
through joint meetings and subgroups to develop and promote a
“common message” that can be used to support efforts in epilepsy
prevention, health care, research, and public awareness (Personal
communication, Margaret Jacobs, American Epilepsy Society, Jan-
uary 5, 2012).

The U.S. Department of Health and Human Services has orga-
nized an Interagency Collaborative to Advance Research in Epi-
lepsy with membership from 20 federal agencies, as well as from
research and advocacy groups (NINDS, 2011a). Vision 20-20
representatives are also invited to participate in the interagency
working group.

Globally, the ILAE, the International Bureau of Epilepsy, and the
World Health Organization have led efforts, including the Global
Campaign Against Epilepsy: Out of the Shadows, to increase public
awareness and education about epilepsy and eliminate the barriers
and stigma often associated with it (WHO, 2011). The campaign
supports public and professional education and awareness, identi-
fies service gaps and supports demonstration projects for national
and regional areas, and promotes involvement of government and
public health departments to target the needs of people with epi-
lepsy (ILAE, 2011b; WHO, 2011).

The Pan American Health Organization (PAHO) recently endorsed
a Strategy and Plan of Action on Epilepsy (PAHO, 2011). This
resolution encourages the more than 35 member nations of PAHO
to develop national programs for epilepsy. Similar efforts by Eu-
ropean Union nations in 2011 resulted in a Written Declaration
on Epilepsy that urges research, policy assessment, and equitable
services relevant to epilepsy (ILAE, 2011a).
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CROSS-CUTTING THEMES

Throughout this report several cross-cutting themes are highlighted by
the committee:

e Epilepsy is a common and a complex neurological disorder. Epi-
lepsy is not a single disorder but rather a spectrum of disorders—
the epilepsies. Further, epilepsy is more than seizures and may be
accompanied by a range of associated comorbid health condi-
tions that can have significant health and quality-of-life implica-
tions. Some people with epilepsy have lives that are essentially
unchanged, while others’ health and well-being are severely af-
fected, and for some people, epilepsy is fatal. Communicating this
range of outcomes and meeting the spectrum of needs are major
challenges faced by the epilepsy field.

e Epilepsy often affects quality of life. For many individuals with
epilepsy and their family members, living with epilepsy means
challenges in school and work, social functioning and relationship
dynamics, limits on driving, and daily worries about the possibility
of seizures.

e A whole-patient perspective is needed. Because the effects of epi-
lepsy go beyond health concerns and seizures, a whole-patient,
patient-centered perspective is needed that provides people with ep-
ilepsy, their families, and caregivers with a coordinated, individual-
specific approach to health care, mental health care, educational
opportunities, and community services and promotes optimal self-
management and quality of life.

e Effective treatments are available for many types of epilepsies,
but timely referrals and access to those treatments fall short. For
many people with epilepsy, seizures can be effectively reduced or
eliminated by medications, surgery, devices, and dietary or other
therapies. However, in the United States, referrals to epileptologists
and epilepsy centers for surgical consultations can take 15 years or
more.

e Data are lacking that could improve epilepsy care. Accurate, timely
data on the extent and consequences of epilepsy and comorbid
conditions and on health care and community services use and
outcomes are sorely needed to make improvements in epilepsy
prevention; diagnosis; health care access, quality, and value; and
community services.

e Many health professionals need to be better informed about ep-
ilepsy. Improvements in epilepsy care can be made only if the
quality and quantity of education about epilepsy for health care
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professionals are improved dramatically through undergraduate
and graduate levels and lifelong learning programs.

e Education efforts for people with epilepsy and their families need
to be thorough and sensitive to health literacy and cultural con-
siderations. Across the continuum from initial diagnosis through
ongoing treatments and services, people with epilepsy and their
families need to be aware of the disorder’s potential risks, including
SUDEP, and the range of treatments and services available. Infor-
mation must be conveyed in ways that are easily understandable
and relevant to specific age groups and cultures.

e The stigma associated with epilepsy needs to be eliminated. The
long history of epilepsy is full of examples of discrimination and
secrecy due to misinformation and lack of understanding by the
general public. Since stigma can have a detrimental effect on people
with epilepsy, continued and sustained efforts are needed to raise
public awareness and convey what epilepsy is and what it is not,
as well as the basic messages embodied in these themes.
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Surveillance, Measurement,
and Data Collection

Existing surveillance data on epilepsy do not provide current or complete
information on how this disorder affects the U.S. population. This informa-
tion is critical to guide prevention and intervention efforts, service delivery
programs, quality improvement efforts, and health policy. Currently epilepsy-
related data are not standardized across studies, which limits the accuracy of
case ascertainment and coding and hinders monitoring of health services and
quality of life. In addition, epilepsy is not routinely included in major popula-
tion surveys, registries, and other databases. Actions needed to provide more
timely information on a number of key attributes of the epilepsies—such as
incidence, prevalence, comorbidities, services utilization, and costs—include
the standardization of definitions and criteria for epilepsy surveillance and
research as well as the continuation and expansion of epilepsy-related data
collection from a variety of sources. The increasing use of electronic health
records, which can be linked across providers and payers, may facilitate the
gathering of surveillance data.

Data collection is the first step toward better classification and understand-
ing of the problems individuals with epilepsy and their families face. These
data are critical to position us to make informed decisions on deploying
limited resources . . . [to] improve the life of individuals and their families.
... We are dealing with a poorly addressed public bealth problem, and
we urge you to help us better define its many dimensions and magnitude
in order to begin to offer desperately needed solutions.

—Michelle Marciniak
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ublic health surveillance systems provide public health agencies,

health care providers, policy makers, and the general public with

critically important information on the health of people in the United
States. Data collected through these efforts provide better understanding of
a health condition’s burden (e.g., frequency, severity, impact on function-
ing and quality of life, health care use, cost) and risk factors for its onset,
comorbidities, and outcomes. This information facilitates priority setting,
program development, and evaluation decisions (IOM, 2011a; Trevathan,
2011). Surveillance for public health is defined as “the ongoing, systematic
collection, analysis, interpretation, and dissemination of data regarding a
health-related event for use in public health action to reduce morbidity and
mortality and to improve health” (German et al., 2001); surveillance may
include the collection of data from a variety of sources, including registries
and disease-specific reporting systems, surveys, and administrative and
clinical data sets (CDC, 2011f).! This chapter describes the need for more
comprehensive, timely, and accurate epilepsy surveillance by

discussing gaps in current data,

e assessing the measurement and methodological challenges of col-
lecting data, and

e reviewing available data sources.

It also discusses how epilepsy surveillance might be improved by enhanc-
ing data collection and standardizing methods of measurement and case
ascertainment.

Epilepsy surveillance data inform all of the other chapters of this
report. However, current epilepsy surveillance resources and mechanisms
are inadequate, and improvements are necessary to increase understand-
ing of the epidemiologic aspects of epilepsy and to identify effective action
in prevention, health care, and community services, as well as education
and awareness. At present, public health researchers, policy makers, and
advocates are “flying blind” due to the lack of adequate epilepsy surveil-
lance data and infrastructure (Trevathan, 2011). While the focus of this
chapter is on epilepsy surveillance and data collection in the United States,
the assessment is informed by epilepsy surveillance efforts internation-
ally as well as by surveillance systems for other health conditions in the
United States.

The committee’s vision for effective epilepsy surveillance involves the
development of active and passive data collection systems that follow stan-

1As noted in the Data Collection section, data collected through these sources can also be
used for epidemiologic research, including longitudinal cohort studies such as the Rochester
Epidemiology Project (discussed below).
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dardized methodologies to obtain valid measurement. Such systems need to
be coordinated, comprehensive, accurate, and timely. In times of economic
constraint, collaborative efforts may facilitate this surveillance, which will
provide critical information to stakeholders at the local, state, regional, and
national levels. Surveillance data can be used to achieve a range of goals,
including

e guiding programs and policies aimed at prevention, treatment, and
rehabilitation;

e detecting barriers in health care access and quality, such as delayed
diagnosis, treatment gaps, and disparities;

¢ determining optimal service delivery models that are cost-effective;
and

e providing a basis for further epidemiologic and health services
research.

GAPS IN INFORMATION ABOUT EPILEPSY

We need factual data. This would include the incidence and severity of re-
fractory [epilepsy], disparities in access to care, comorbidities . . . and [epi-
lepsy’s] impact financially and on quality of life for patients and providers.

—~Gary Mathern

At the heart of public health surveillance are data. The information
presented in Chapter 1 and throughout this report about the significant
burden of the epilepsies on health and quality of life is based on data col-
lected through a variety of surveillance data sources, such as administrative
and clinical records, population-based surveys, and registries (discussed
later in the chapter). To meet the informational needs of the broad epilepsy
community, data collected through epilepsy surveillance systems should be
able to provide timely and accurate estimates of

incidence and prevalence? (Chapter 3);

etiology (i.e., causes), risk factors, and comorbidities (Chapter 3);
health status and quality-of-life outcomes (Chapters 3 and 6);
health disparities (Chapter 4);

quality of care (Chapter 4); and

access to and utilization of health care and community services and
costs (Chapters 4 and 6).

2Incidence is the number of new cases of a disease or disorder in a set period of time; preva-
lence is the number of existing cases of a disease or disorder at a given point in time.
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For example, accurate and detailed surveillance data on the etiologies of,
and risk factors for, epilepsy are needed in order to identify opportunities
for public health efforts to prevent epilepsy from developing in the first
place or to prevent a range of possible consequences. Furthermore, because
the burden of the comorbidities often outweighs that of the epilepsy itself,
surveillance of its comorbidities is also crucial to appropriate targeting of
public health interventions. Currently, gaps in data collection prevent ac-
curate and timely information to monitor and evaluate these basic public
health dimensions of the epilepsies, one of the most common neurological
disorders in the United States.

The data generated by the Rochester Epidemiology Project® have
formed the foundation of much of the current understanding about the
epilepsies in the United States. This project’s contributions have been
substantial, but many of the epidemiologic estimates it has generated are
outdated and may not reflect the diversity of the current U.S. population.
Up-to-date and representative data are needed on epilepsy trends and dis-
parities in specific populations in order to generate actionable information
that enables the public health community to target its resources for preven-
tion and intervention in areas that will produce maximum benefit.

Obtaining a complete picture of epilepsy in the United States would re-
quire collecting many data elements (Box 2-1). Although all these elements
are important—and in an ideal world would be available at the national,
state, and local levels—some are more difficult to obtain than others and
compromises will need to be made, given limited resources and technology.
However, developing the capacity to gather many, if not all, of these data
elements—using validated instruments and different data sources on rep-
resentative populations and subgroups over time—will enable an informed
public health response to promote health and well-being for people with

epilepsy.

IMPROVING MEASUREMENT AND METHODOLOGY

Improving epilepsy surveillance will involve overcoming several chal-
lenges in measurement and methodology. Many of the data currently

3The Rochester Epidemiology Project (http://www.rochesterproject.org/) is a collaborative
effort by health care providers in Olmsted County, Minnesota, and the surrounding area. This
project links medical records across practices that may see Olmsted County residents, making
the linked records available to researchers. These records include inpatient, outpatient, and
emergency room visits. Records linkage-based research is ongoing in Rochester for a variety
of disorders. Data on epilepsy from 1935 to 1994 have been analyzed to provide estimates of
epilepsy incidence, prevalence, and cost, as well as information on etiologies, risk factors, and
outcomes (e.g., Annegers et al., 1996; Begley et al., 2001; Ficker et al., 1998; Hauser et al.,
1991, 1993). Additional projects undertaken include studies on status epilepticus and the
genetics of the epilepsies (e.g., Hesdorffer et al., 1998; Ottman et al., 1996).
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EPILEPSY DATA ELEMENTS

¢ Age (including birth date when
possible)
e Sex
¢ Geographic location
e Race/ethnicity
* Personal and family demographics
o Relationship status
o Household composition
o Educational attainment
o Employment status
-Occupation
° |ncome
-Personal
-Household
¢ Current health status
o General health status
o Epilepsy-specific status
o Current medical treatment
status
-Surgical status
o Disability status
o Mortality, including sudden un-
expected death in epilepsy and
other epilepsy-related deaths
* Epilepsy-related
o Age at onset
o Seizure type and frequency
o Epilepsy syndrome
o Etiology
-Stability of underlying
condition
o Severity
* Comorbidities
Somatic disorders
Neurological disorders
Mental health conditions
Cognitive disorders
Infectious diseases
Infestations
Physical disabilities

o o o o o o o

SOURCE: Adapted from Thurman et al., 2011.

o Injuries
o Nutritional problems
Health insurance status
Health care
o Source of care
o Type and frequency of use
o Quality of care
o Patient’s perceptions of care
quality
o Direct costs
Use of informal and community
services
o Type of caregiver
o  Type of community service
Quality of life
o Overall quality of life
Seizure worry
Emotional well-being
Energy-fatigue
Cognitive functioning
-Attention or concentration
-Memory
o Medication effects
o Social functioning
o Role limitations
-Emotional
-Physical
o Stigma
-Enacted
-Felt
o [ndirect costs

o o o o

collected cannot be validated, are not comparable, cannot be used to un-
derstand trends over time, are not representative of the U.S. population,
and cannot be analyzed for important population subgroups. Many of
these challenges are shared by clinical researchers as well, who are cur-
rently collaborating on the Common Data Elements project (described
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below). The following are among the major measurement and methodolog-
ical considerations that are barriers to epilepsy surveillance and research:

a lack of standardization in case ascertainment* and diagnos-

tic accuracy, such as the use of varying definitions and coding

algorithms;®

e variations in measurement of health service use, quality, access, and
costs;

® heterogeneous approaches to assessing the impact of epilepsy on
health status and quality of life; and

e challenges in identifying and recruiting health care providers and

people with epilepsy to participate in surveillance and research

projects.

Case Ascertainment and Diagnostic Accuracy

Unlike other disorders that have definable stages, . . . we have not defined
epilepsy for epidemiologic [research] in a reproducible manner.
—Frances Jensen

Determining timely and accurate incidence and prevalence estimates
of epilepsy requires identifying individuals within a population who have
epilepsy and determining when they developed the disorder. Although this
sounds simple, it is unfortunately quite difficult. Case ascertainment and
diagnostic accuracy depend on a number of factors, including standardiza-
tion and validation® of definitions and coding of the data, as well as the
strengths and limitations of the source of the data (discussed later in this
chapter).

Surveillance of the epilepsies strives toward complete ascertainment of
people with epilepsy. For epidemiologic studies, this is particularly impor-
tant to reduce the chance of artificially increasing or decreasing the propor-
tion of the study population with epilepsy. Under- or overestimating the
number of people with epilepsy in a population can occur for many reasons.
For example, if data from health care facilities are used to identify who has
epilepsy, some cases will be missed because some people with epilepsy never
seek medical care for their seizures (Beran et al., 1985) or cannot access

4Case ascertainment is the identification and inclusion of people who meet the criteria be-
ing studied.

SAn algorithm is the combination of codes and other criteria used to identify a case.

%Validation involves testing and verifying the accuracy of a specific research method, such
as the ability of a set of criteria to identify > 90 percent of the individuals in a population
who have epilepsy.
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health care because of socioeconomic or health system barriers (Szaflarski
et al., 2006).

Variations in the Definition of Epilepsy

The use of varying definitions of epilepsy leads to some studies includ-
ing cases that others would not, which increases the potential for under- or
over-reporting epilepsy incidence and prevalence and prevents researchers
from being able to compare data across sites and studies. Efforts are on-
going within the epilepsy research field to develop and use standardized
definitions and algorithms for identifying epilepsy, epilepsy remission, re-
fractory epilepsy, and active epilepsy, despite using different data sources.
As described in Chapter 1, the occurrence of two or more unprovoked
seizures separated by at least 24 hours is the broad operational definition of
epilepsy, which was proposed by the International League Against Epilepsy
(ILAE, 1993) and remains the most widely accepted. However, alternative
definitions of general epilepsy and epilepsy subgroups continue to be dis-
cussed, and accurate and consistent case ascertainment depends on translat-
ing these definitions into standard data collection measures; for example,
the length of time covered by the term “active” epilepsy may need to be
shorter in surveys than in studies of medical records, in order to account
for memory recall of survey respondents. The strengths and weaknesses of
current methods of case ascertainment in a number of data sources used for
epilepsy surveillance are considered later in this chapter.

Diagnostic Challenges

On the clinical level, epilepsy can be difficult to diagnose (Chapters 1
and 4) because the health care provider rarely sees the seizure occur and
accurately identifying the nature of the seizure or seizure-like event involves
determining whether it was due to electrical disruptions in the brain (i.e.,
a seizure) or other reasons and whether it was provoked (e.g., by a fever).
For example, seizures suffered during alcohol withdrawal or seizure-like
events with a psychological basis may incorrectly be assumed to be epilepsy
and may lead to over-reporting of epilepsy cases. On the other hand, under-
reporting of epilepsy may occur if the health professional does not recog-
nize the symptoms as a seizure. Further, if seizure activity begins following
a brain insult such as stroke, the focus may be on the primary diagnosis of
cerebrovascular disease, and the seizures may not be diagnosed as epilepsy.
Educating primary care providers and other health professionals regarding
seizures and epilepsy can lead to more accurate diagnoses (Chapter 5), as
can tools such as decision prompts in electronic health records (EHRs) to
guide health professionals toward accurate diagnoses.
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Diagnostic and Treatment Coding

Health care diagnoses and treatment decisions are coded in the pa-
tient’s medical record, generally with International Classification of Disease
Clinical Modification (ICD-CM) codes, for billing and follow-up purposes.
Researchers use these disease- or disorder-specific diagnostic and treatment
codes to identify records for individuals with specific health conditions.
Using codes for case ascertainment is more cost-effective than conducting
reviews of each record by hand or interviewing each individual in the study
population (Jetté et al., 2010). Furthermore, the current nationwide drive
to implement EHRs (discussed later in the chapter) offers unprecedented
opportunities to capture, share, and analyze coded data for surveillance
purposes.

Nonetheless, epilepsy is challenging to diagnose and match to the
appropriate code, and variations in coding practices can lead to over- or
under-reporting of epilepsy. Both the ninth revision of the coding structure
(ICD-9-CM), which is currently used in the United States, and the ICD-
10-CM classification, which will be implemented in 2013 (HHS, 2009),
have a number of codes for different types of seizures, signs, and symptoms
and a limited number of codes for epilepsy (ICD-9-CM: 345.xx; ICD-
10-CM: G40.x).

Currently there are several limitations to the use of codes for surveil-
lance purposes. First, the ICD-9-CM and ICD-10-CM versions lack specific-
ity in the epilepsy codes with respect to etiology, which limits researchers’
ability to elucidate risk factors for epilepsy and report outcomes by cause.
Second, coding practices differ; for example, an epileptologist often pro-
vides more detailed and accurate information for coding as to type of
epilepsy or seizure than an emergency department physician or general
neurologist (Jetté et al., 2010). Third, few studies have been conducted to
validate the algorithms used to identify epilepsy in different health care
settings and across age groups; standardization is lacking in the codes used
and in the period of “look back” to determine the incidence of epilepsy (see
discussion of the data-gathering effort below). “Seizure, convulsion, epi-
lepsy” were systematically reviewed as part of the Food and Drug Admin-
istration’s (FDA’s) Mini-Sentinel pilot project (discussed later in the chapter)
to establish validated algorithms that can be applied in surveillance using
administrative and claims data, and Kee and colleagues (2012) found that
currently the validity of algorithms for identifying epilepsy in comparison
to non-epilepsy seizures varies and further research is needed.

Validation studies have found that the presence of multiple occurrences
of epilepsy codes—along with record of a prescribed seizure medication—
improves accuracy in identifying someone with epilepsy (Holden et al.,
2005a,b). Importantly, the algorithms used by Holden and colleagues re-
quired that multiple data types be linked (e.g., claims data, data from a
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visit to a health professional, pharmacy data, membership data). Some
studies have the time and resources to review the medical records in order
to validate a subsample of the population (e.g., Parko and Thurman, 2009;
Pugh et al., 2008); this enables understanding of the degree to which false
positives and false negatives exist. Some studies combine information from
the medical record with information from patient interviews and subject
this information to review by experts to reach a consensus diagnosis (e.g.,
Benn et al., 2008; Berg et al., 1999; Olafsson et al., 2005). In these circum-
stances, cases are most often excluded due to syncope (i.e., fainting) or to
seizure-like events with a psychological basis (Scheepers et al., 1998; Smith
et al., 1999). For surveillance work, algorithms need to follow agreed-upon
definitions and sets of codes so that searches of coded data sources will
consistently retrieve cases with epilepsy.

Even given accurate coding, challenges remain for many studies because
not all records are coded or complete with all required data, such as type
of physician seen and race/ethnicity of the patient. Over time, as patients
move from one health care provider or system to another, duplicate case
counts can occur and attempts to measure incidence are compromised by
the movement of patients within and between health care systems. Recently,
researchers have begun using natural language processing to search the free
text of the EHR in order to validate the ICD codes for specific conditions,
such as pneumonia, pancreatic cancer, and psoriatic arthritis (Dublin et al.,
2011; Friedlin et al., 2010; Love et al., 2011), and for other purposes,
such as identifying patients who were due for recommended screening tests
(Denny et al., 2012) or postoperative complications (Murff et al., 2011).
One of the next steps in the validation of epilepsy codes is the use of natural
language processing to determine their accuracy.

Self-Reporting Through Surveys

Researchers often use population-based surveys to collect health data.
To identify individuals with epilepsy, an initial set of screening questions
is generally asked, and these questions vary from survey to survey. These
population surveys, such as the Behavioral Risk Factor Surveillance System
(BRFSS) (discussed below), rely on self-reports of physician-diagnosed epi-
lepsy and tend to generate considerably higher prevalence estimates than
those from medical records or community-based studies. Following up on
an initial identification of persons with epilepsy based on self-report, more
in-depth questions and validation or review, such as medical examinations
or review of medical records, help to reconcile these estimates. For example,
a prevalence study in New York City produced initial rates of epilepsy
similar to the BRFSS; additional information to aid case ascertainment and
expert review of responses by a panel of epileptologists lowered prevalence
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levels to those of other studies (Kelvin et al., 2007). Generating accurate
incidence estimates from self-report population-based studies is not pos-
sible due to the difficulty of validating cases and faulty recall concerning
the timing of epilepsy onset. In addition, some types of information may
not be captured reliably through the self-reports of people with epilepsy
and their families; for example, some studies have found that seizure fre-
quency counts are underestimates because the majority of respondents are
unaware of some seizures (Akman et al., 2009; Blum et al., 1996; Hoppe
et al., 2007).

A focus is needed on identifying the screening questions that accurately
determine the epilepsy status of individuals and contribute to information
on overall prevalence. Recently, Brooks and colleagues (2012) validated the
use of the five epilepsy-related screening questions developed by the Centers
for Disease Control and Prevention (CDC) Epilepsy Group, which have
been used by the BRFSS and other population-based surveys, in a sample of
patients who receive care at a tertiary care center in Boston. Their findings
suggest that prevalence estimates of lifetime and active epilepsy based on
self-reports, while slightly higher than estimates based on medical review,
are reasonably accurate and valuable for population-based studies. Further
work is needed to determine whether their findings are generalizable to
other populations. Because individuals may say they have a seizure disorder
and not realize they have epilepsy and because communities may differ in
the words used for seizures and epilepsy, as well as the extent and nature of
the stigma associated with epilepsy, questions should not only follow stan-
dardized concepts and methods, but also be culturally adapted, designed
using the principles of clear communication, and validated in the specific
population being studied. Like other conditions with a similar prevalence,
obtaining sufficient data for studying specific segments of the population
(e.g., racial/ethnic minorities, age groups) is difficult because large sample
sizes are needed. Further, surveys generally do not collect data on certain
subpopulations such as homeless individuals or institutionalized individu-
als, and many do not include children.

Monitoring Health Care Quality, Access, and Direct Costs

In the last few decades, greater attention has been focused on the need
to conduct surveillance of the quality, access, and value aspects of health
care in order to maximize health outcomes and control costs (Chapter 4).
Quality of care can be measured in several ways:

® by characteristics of health care structure (e.g., type of health care
provider seen during visits by patients with epilepsy, type of health
care facility where care was sought such as an epilepsy center),
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* by elements of the process during a visit by the patient to a
health professional (e.g., procedure or test ordered, such as video-
electroencephalograph [EEG]), or

* by data on the individual’s outcomes or resulting health status (e.g.,
seizure frequency, disability status) (Brook et al., 1996).

Collecting data on the process of care may provide the most sensitive
estimates of high-quality care. Performance metrics derived from evidence-
based practices can be used to assess and incentivize high-quality care.
Importantly, to effect change, these metrics should be oriented to the health
care provider’s direct role and responsibilities (Giuffrida et al., 1999). As
discussed in Chapter 4, there has been significant progress recently in de-
veloping performance metrics specific to epilepsy, such as counseling about
treatment side effects or referring a patient with refractory epilepsy for
surgical evaluation (Fountain et al., 2011; Pugh et al., 2011). Much work
remains to implement the metrics and establish a measurement framework
and consistent mechanisms for monitoring the quality of different aspects
of epilepsy care. EHRs are a possible source for the collection of relevant
data for measuring quality. One goal of the implementation of EHRs is to
improve the quality, safety, and efficiency of care by collecting structured
data that will allow efficient information exchange (CMS, 2010b; HHS,
2010a).”

Assessing whether people with epilepsy have adequate access to care
can be measured by examining potential (e.g., having a usual source of
care), realized (e.g., visits to a physician), and outcome (e.g., health status)
metrics (Andersen and Aday, 1978). The presence of significant differences
in access metrics helps identify health care disparities between disadvan-
taged individuals or population groups that differ from the general popula-
tion in demographic or socioeconomic status but have comparable needs.
Factors to consider in measuring access to care include health system factors
(e.g., availability of health care resources and providers, accessibility and
acceptability of those resources to potential patients) and personal factors
(e.g., gender, age, race/ethnicity, geographic location, education, income,
type of insurance coverage).

Estimates of the frequency of service use and the related costs con-
tribute to assessments of the value of health care (Chapter 4). Capacity is
needed to accurately identify and track the frequency of service use by an
individual and the costs directly related to those services (e.g., physician
visits, diagnostic procedures, hospital stays, prescriptions). In measuring
service use, data need to be collected about the type of provider seen and

7Other goals include reducing health disparities, engaging patients and families in their
health care, improving care coordination, and improving public health (CMS, 2010b).



60 EPILEPSY ACROSS THE SPECTRUM

the health care setting. Critically, in order to capture complete data on
an individual’s health care services and costs, databases need to be linked
across relevant providers and health care settings. In epilepsy, this often
requires obtaining data from multiple sources, since few data sources are
comprehensive enough to include all relevant service types and settings.

The measurement of nonmedical direct costs, such as informal care by
family members, and community service costs, such as education, training,
and rehabilitation, is necessary to assess the full economic impact of the
disorder. Because of the difficulty in obtaining nonmedical care cost data,
some studies have not included these costs in their estimates (Begley et al.,
2000), and variations in how studies have measured costs and made pro-
jections make it difficult to compare estimates across studies. In addition,
epilepsy is known to be associated with mental health conditions and learn-
ing disabilities, and the costs associated with these comorbidities are not
reflected in current estimates. To accurately assess the direct cost burden of
the epilepsies on people with epilepsy and their families, additional work is
needed to develop common methodologies that capture nonmedical direct
costs in a more comprehensive, valid, and representative way.

Assessing Quality of Life and Indirect Costs

Increased emphasis on patients’ perspectives about their health and
health care has led to the development of tools to measure quality of life.
Quality of life is a multidimensional construct that includes components of
emotional well-being, cognitive functioning, and social functioning (Chap-
ter 6). Although a gold standard for assessing overall quality of life is not
available currently, a number of validated generic and epilepsy-specific
instruments can be used (Solans et al., 2008).

Generic instruments, such as the Medical Outcomes Study 36-Item
Short Form health survey, focus on aspects of life that are widely applicable
to all people (Brazier et al., 1992; Coons et al., 2000). Data collected with
these types of surveys enable comparisons between people with epilepsy,
those with other diseases and disorders, and the general public that iden-
tify the burden of disease attributable to epilepsy and how it compares
to other conditions. However, generic instruments may not be able to
identify more subtle aspects of epilepsy’s impact on quality of life (Sabaz
et al., 2000). Validated epilepsy-specific instruments include the Liverpool
Batteries (Baker, 1998), QOLIE-10 (Quality of Life in Epilepsy) (Cramer
et al.,, 1996), QOLIE-31 for adults and QOLIE-AD-48 for adolescents
(Cramer et al., 1998, 1999), QOLIE-89 (Devinsky et al., 1995), QOLCE
(Quality of Life for Childhood Epilepsy) (Sabaz et al., 2000), the Seizure
Severity Questionnaire (Cramer et al., 2002), and the Impact of Childhood
Neurologic Disability Scale (Camfield et al., 2003).
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Epilepsy-specific instruments assess the most important problems
associated with the aspects of life directly affected by seizures and the
side effects of medications taken to control them. For example, a patient-
completed symptom checklist might be used to measure the impact of
side effects from seizure medications. Quality-of-life instruments may also
assess health state preferences (e.g., through scoring of various levels of
functioning and well-being) to ensure that the perspective of the individual
with epilepsy is captured (e.g., Stavem, 1998). Recent work has focused on
development and validation of the Neuro-QOL instruments, which can be
used for a number of neurological disorders (Nowinski et al., 2010), as well
as qualitative interviews to understand the impact of epilepsy on various
aspects of life (Kerr et al., 2011).

Each of these types of instruments has its own characteristics and re-
quires careful consideration before being used to monitor quality of life in
surveillance systems. Generally, surveys and questionnaires are the primary
sources of this information since the data needed to assess quality of life
must come from perceptions of people with epilepsy or from family mem-
bers if the individual with epilepsy is a child or is intellectually impaired.
With the variety of validated instruments that are available, standardizing
the approach and frequent use of a common instrument will help generate
comparable data on the impact of epilepsy on individuals.

The measurement of indirect costs associated with productivity losses
reflects the full impact of epilepsy in economic terms. A few estimates of
these costs have been calculated by estimating the lost productivity of
people with epilepsy due to premature morbidity and mortality. Other di-
mensions of indirect costs, such as those associated with pain and suffering
or those due to lost productivity of family members who care for an indi-
vidual with epilepsy, have not been addressed. Studies that have examined
the indirect costs of epilepsy find that they generally exceed direct costs by
a significant margin (Begley et al., 2000; Strzelczyk et al., 2008). To accu-
rately assess the full burden of epilepsy on people who have the disorder
and their families and on the economy of the United States, additional work
is needed to develop common methodologies that predict indirect costs in
a comprehensive, valid, and representative way.

Participation in Surveillance and Research

Lack of participation by people with epilepsy and their health care
providers in surveillance and research efforts can be a challenge to research-
ers. The low scientific and health literacy of the general U.S. population
may lead to potential participants being unaware of the reasons why they
should participate (IOM, 2011b; Macleish, 2011). Reporting information
and responding to surveys can be time-consuming, and accurate, complete
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reporting may be difficult for people with cognitive and memory impair-
ments. Further, people with epilepsy may not want to openly discuss their
condition out of fear of repercussions due to stigma (Jacoby, 2002).

To maximize participation in surveillance and research and to help
ensure that research has valid results,

e the burden on participants should be minimized;

e participants should be informed of the value of their participation
and the ways their data will be used;

e any relevant HIPAA® or privacy considerations should be com-
municated to participants, who should also be informed that their
data will be de-identified; and

e research instruments should follow the principles of clear commu-
nication and be culturally appropriate.

Further, recruitment strategies should be evaluated to ensure that requests
for participation are sufficiently disseminated to target audiences. Addi-
tional research questions include identifying specific subpopulations where
response rates are low, determining the impact of this on the bias of the
research, and assessing the degree to which improved recruitment of those
populations eliminates this bias.

Next Steps

To overcome the paucity of surveillance data and use the data to im-
prove the lives of people with epilepsy, expanded data collection efforts
must use consistent methodologies. Currently the National Institute of
Neurological Disorders and Stroke (NINDS) is leading a collaborative ef-
fort to encourage standardized data collection in clinical research across
neurological conditions, including epilepsy (Loring et al., 2011). The Com-
mon Data Elements (CDE) project aims to establish common methodolo-
gies and terminologies to enable comparable datasets across studies. Public
health researchers in epilepsy should look to the CDE project for guidance
as the new standards are put into place and should apply its approach to
surveillance of the epilepsies.

Demonstration projects that validate the use of specific definitions
of epilepsy and criteria for case ascertainment, health care services use,
quality of life, and cost measurement are needed to help standardize the
current diversity of measures used in surveillance. To ensure validity for
all people with epilepsy, these projects should be conducted in a range of

SHIPAA, the Health Insurance Portability and Accountability Act of 1996, established na-
tional privacy standards defining protected health information.
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health care settings and among diverse population groups. During times of
financial constraint, collaborations among federal agencies and advocacy
and professional organizations could minimize the burden of conducting
these projects.

OPPORTUNITIES FOR ENHANCING
SOURCES FOR DATA COLLECTION

Data elements for epilepsy surveillance (see Box 2-1 above) can come
from many different sources. Each data source has strengths and limitations
in providing insights into the disorder. The principal data sources for public
health surveillance of the epilepsies include

population surveys,
registries and condition-specific reporting systems, and

e records from visits to health care providers (e.g., administrative and
clinical records).

These data sources can be mined for broad, population-based surveillance
purposes and can be used to inform a variety of population-based studies.
Optimally, they could be linked within or across systems to generate a
broad collection of data on large populations for use in improving preven-
tion and treatment efforts. Specific research studies are included below to
illustrate the types of analyses that could be conducted using these types
of data if surveillance systems collected the data in a representative U.S.
population.

Population Surveys

CDC-Funded Population Health Surveys

General population health surveys are rich sources of data on a wide
range of health-related topics. Population health surveys capture many
aspects of health conditions and individual characteristics that are well
suited for understanding the public health burden of the epilepsies. In the
United States, the federal agency responsible for public health surveillance
is the CDC. The CDC conducts two large general population surveys, the
National Health Interview Survey (NHIS) and the BRFSS surveys (Box 2-2)
and also provides support for some other state and local health surveys.

These population health surveys are an important part of epilepsy sur-
veillance and provide representative data to estimate epilepsy prevalence
as well as comparative data to understand the burden of the epilepsies.
Further, they provide an evidence base to track trends over time in preva-
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EXAMPLES OF POPULATION HEALTH SURVEYS

The Centers for Disease Control and Prevention’s National Health Interview
Survey (NHIS) and the Behavioral Risk Factor Surveillance System (BRFSS)
surveys operate in all 50 states, the District of Columbia, Puerto Rico, the U.S.
Virgin Islands, and Guam. These large surveys use representative samples of
the general population and typically interview civilian participants in person or
by telephone. Survey responses are aggregated into data files and statistically
weighted to represent the entire reference population (e.g., nation, state, county).
Survey content changes from survey to survey and from year to year but gener-
ally includes detailed respondent demographics (e.g., age, sex, race/ethnicity),
socioeconomic status (e.g., income, educational attainment), health conditions,
and health behaviors. BRFSS surveys also include optional modules that states
can administer. Some states conduct their own health surveys that include epi-
lepsy content, such as the California Health Interview Survey (CHIS).

Analyses from these surveys provide information about the comorbidities of
a disease or disorder and a population’s access to and utilization of health care
services. Epidemiologic studies of epilepsy based on data collected from the
NHIS, BRFSS surveys, and CHIS provide epilepsy prevalence estimates and have
established a number of important and consistent relationships by comparing
people with epilepsy to those in the general population without epilepsy (Elliott
et al., 2008, 2009; Kobau et al., 2007, 2008; Strine et al., 2005). Analyses of some
population health surveys have further differentiated people with a history of epi-
lepsy into those with active epilepsy (one or more seizures in the past 3 months
or taking medication for seizure control) and those with inactive epilepsy (no
seizures in the past 3 months and not taking seizure medications) (Kobau et al.,
2007, 2008). Studies based on these data have documented differences between
people with and without epilepsy on numerous socioeconomic and health behav-
ior dimensions, such as educational attainment, employment, income, quality of
life, physical activity, and overweight or obesity, among others.

lence and treatment practices and in the relationship between epilepsy and
a broad range of social and health-related outcomes. The sample size of
these surveys tends to be large enough to compare people with and without
epilepsy. As samples of the general population, results represent the entire
population, including people who may not otherwise interact with the
health care system, such as those without health insurance coverage.
These surveys, however, have several important limitations. First, par-
ticipation is voluntary and declining, and some populations are not covered.
Response rates to general population surveys, particularly those conducted
by telephone, have declined significantly over the past several decades and
may lead to nonresponse bias (Galea and Tracy, 2007). The increased use
of cellular telephones has created challenges to adequately cover the general
population with traditional landline random-digit dialing sampling meth-
ods. These surveys also generally omit other important segments of the
population, such as people who are homeless or those living in institutions.
This is of particular importance to epilepsy surveillance due to the grow-
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ing population of older adults, who (along with children) have the highest
incidence of epilepsy and who may live in nursing homes and assisted-living
facilities.

Additionally, population survey data on children with epilepsy are in-
sufficient. The CDC conducts the Youth Risk Behavior Surveillance System
(YRBSS), but these surveys cover only high school students and are limited
in scope as they focus on the six categories of high-risk behaviors that are
leading causes of morbidity, mortality, and social problems in U.S. youth
(Brener et al., 2004). As currently framed, the YRBSS is not a potential
source of epilepsy data. The NHIS asks parents whether their child has
had any seizures in the last 12 months (Boyle et al., 2011; CDC, 2011d)
but does not ask whether these are epilepsy seizures, which limits its use-
fulness for epilepsy surveillance. The National Survey of Children’s Health
did not include epilepsy in its 2003 version (Gurney et al., 2006), but the
2007 version asked whether the parent was ever told that the child had
epilepsy. Thus far, studies based on these data have looked at epilepsy only
as a comorbidity of another condition, such as attention deficit hyperactiv-
ity disorder (Larson et al., 2011), or as part of the comparison group for
another condition, such as autism spectrum disorders (Schieve et al., 2011).

A second limitation of population surveys is that they cannot be used
for data on specific populations with epilepsy, and epilepsy-related con-
tent thus far has not been regularly included. Although population health
surveys have large samples, due to the relatively low prevalence rate of
epilepsy, they produce samples that are too small to identify any rate differ-
ences across specific population groups, such as differences by race/ethnicity
or by severity of epilepsy. The problem of sample size is exacerbated by the
infrequent inclusion of epilepsy content in these surveys. BRFSS surveys
have included content about epilepsy only in a few years and in a handful
of states. In 2005, 19 participating states asked at least one question about
epilepsy, and some asked additional questions about recent seizures and
seizure frequency, use of seizure medications, and visits to a neurologist or
epilepsy specialist in the previous year (Kobau et al., 2008).

Third, these surveys rely on self-reported data and are vulnerable to
error (Kobau et al., 2008). For example, as discussed above, self-reported
epilepsy may overestimate the presence of epilepsy within the population
due to reports of seizures that are not epilepsy seizures (Ferguson et al.,
2005; Kelvin et al., 2007), and, as discussed above, they may underestimate
seizure count (Akman et al., 2009; Blum et al., 1996; Hoppe et al., 2007).
Additionally, epilepsy-specific content has been limited to epilepsy diagno-
sis, frequency of seizures in the past year, use of medication, and visits to a
neurologist in the past year; these surveys are unable to ascertain epilepsy
syndrome or seizure type, severity, and etiology.
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Epilepsy ruins many lives, and it is essential that we identify and address
the enormous treatment gaps that still exist today.
—Claude Wasterlain

Although incorporating questions about epilepsy into the BRFSS sur-
veys has limitations, as described above, having a broader set of epilepsy-
related questions asked in all participating states would generate more
and improved surveillance data. One opportunity is for additional survey
questions to explore the extent of treatment gaps in epilepsy. Although
most research on treatment gaps in epilepsy is in developing countries (e.g.,
Meyer et al., 2010), BRFSS surveys and the California Health Interview
Survey (CHIS) both show that a significant percentage of individuals who
have had a seizure in the last 3 months report that they are not currently
taking seizure medications (26 percent in CHIS in 2003 and 16 percent
in 13 states from BRFSS in 2005) (Kobau et al., 2007, 2008). Additional
survey questions on receiving medical care from epileptologists or at an
epilepsy specialty center have been developed by CDC but not yet included
in surveys. While there is speculation that people with epilepsy who receive
specialty care have better outcomes than those who do not, there is cur-
rently no population-based evidence to test this hypothesis. Results from
such studies could inform knowledge about the treatment gap for limited
seizure medication usage in addition to the well-documented treatment gap
in surgical treatment for refractory epilepsy (Engel, 2008; Haneef et al.,
2010).

Additional questions on the BRFSS surveys would also increase their
usefulness for epilepsy surveillance. Specifically, questions about memory
and cognition problems would be useful, as would having the existing op-
tional “anxiety and depression” module administered alongside the epilepsy
questions to assess the frequency of mental health and cognitive comor-
bidities. This would permit an assessment of how depression may affect
treatment outcomes, quality of life, and other health-related outcomes for
people with epilepsy. Further, research is needed that focuses on epilepsy
based on the results from the National Survey of Children’s Health.

The Medical Expenditure Panel Survey

While individuals can readily and accurately report many aspects of
their health and health care during an interview, the complete cost of their
medical treatment is not one of them. To measure and assess medical costs
among the general population, the Agency for Healthcare Research and
Quality (AHRQ) conducts the Medical Expenditure Panel Survey (MEPS),
which is used to evaluate current and predict future health care costs and
services use (Box 2-3).

MEPS can be used to specifically examine epilepsy-related data. Over
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THE MEDICAL EXPENDITURE PANEL SURVEY

The Medical Expenditure Panel Survey (MEPS) is a series of household surveys
of the U.S. civilian noninstitutionalized population using a sample of the previ-
ous year’s National Health Interview Survey, with supplemental information from
a survey of medical providers and insurance providers (AHRQ, 2011a; Cohen,
2002). MEPS’s design is overlapping: each year a new panel begins whose cohort
is followed for a period of 2 calendar years. It compiles data on patient demo-
graphics (including employment status), self-reported health status, use of health
services, costs and payments by payer source, and health insurance status. Using
a computer-assisted method, there are 5 personal interviews over 30 months,
and the Agency for Healthcare Research and Quality (AHRQ) calculates costs
for 2 years. De-identified data are provided by AHRQ for public use, including
sufficient information about the survey’s methods and measurements to enable
analyses of the results that are nationally representative.

multiple years, the collected data contain enough information about people
with epilepsy to calculate estimates of the use of health services, costs, and
informal care received. MEPS can also be used to monitor access to care
and cost of employer-based health insurance as well as health status and
well-being (Cohen, 2003). For example, Halpern and colleagues (2011)
used MEPS data from 2002 to 2007 to analyze how insurance status af-
fected health care utilization and out-of-pocket costs for people with epi-
lepsy, and Yoon and colleagues (2009) used MEPS data from 1996 to 2004
to estimate the burden of direct health care costs for epilepsy in the United
States. Importantly, the longitudinal nature of MEPS, although limited to 2
years, allows a rich source of data that describes service use and cost over
time, while avoiding the need for lengthy recall periods by participants.
Further, similar to the BRFSS surveys and NHIS, MEPS can be used for
comparisons between people with and without epilepsy.

MEPS has similar limitations as the BRFSS and NHIS, such as non-
response and too small a sample to allow for analysis of population sub-
groups of people with epilepsy; also, as MEPS participants are sampled
from the NHIS, they do not include people who are institutionalized or who
are homeless. Nor does MEPS capture data on indirect costs of epilepsy.
However, MEPS has ways to at least partially compensate for some of its
shortcomings. While data collected from households are self-reported and
are thus subject to error, parallel surveys of the medical providers who care
for participants help to improve the accuracy of these self-reports (Cohen,
2003). In addition, unpaid care services provided by family members are
obtained (Yoon et al., 2009), so direct costs of nonmedical care are included
to some extent.
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Future revisions of MEPS could consider increasing the follow-up time
to enable analysis of individuals’ patterns of care, health outcomes, and
productivity. Given the chronic and recurring nature of epilepsy, this could
help to identify trends in the progression of this condition over time. How-
ever, proposals to increase the time window should ensure that response
rates and validity of data are not adversely affected (Cohen, 2003).

The Children’s Health Study

The Children’s Health Study is a new longitudinal study being planned
and conducted by the National Institutes of Health (NIH), in partnership
with the CDC and the Environmental Protection Agency. It aims to cover
a representative, population-based sample of 100,000 children from birth
until they are 21 years old and study the impact of the environment (e.g.,
water, diet, community influences) and genetics on their health, as well
as their growth and development (NIH, 2011b,f). Data will be collected
through in-person, telephone, and/or web-based interviews and question-
naires; additional data will include environmental and other samples, physi-
cal measurements, and neurological and other assessments (NIH, 2011e).
The study plans to monitor the development of EHRs to determine the
feasibility of including medical records in its data collection, but currently
the primary mechanism will be surveys (NIH, 2011c). Epilepsy is one of
the study’s outcomes of interest (NIH, 2011d), and several research proj-
ects have begun to develop and validate its questionnaires and other data
collection mechanisms (NIH, 2011b). Given the scope in terms of the size
and length of this study, it offers a valuable opportunity for prospective
data collection in a representative group of U.S. children as part of broader
surveillance efforts across age groups.

Registries and Condition-Specific Reporting Systems

In recent years, registries” have become a common source of data that
facilitate health condition-specific research. While registries vary from sys-
tem to system, they share a common goal of collecting condition-specific,
comprehensive incidence and related diagnostic data in a defined popula-
tion. These condition-specific reporting systems may also be used to track
health outcomes over time. Well-developed registries can be a valuable
resource for conditions such as epilepsy that may yield relatively small
samples in population surveys and other surveillance data sources.

9Registries are databases that contain information about people who have something in
common, such as women with epilepsy who are pregnant and taking seizure medications.
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Epilepsy Pregnancy Registries

I have been successful at responding to epilepsy treatment but I was not
prepared for how my epilepsy would impact my son’s life the way it has.
We need to know and address the full effects of antiepileptic drugs pre-
scribed to patients with epilepsy. These drugs impact the mother, as well
as her unborn children. This must be included when we talk about the
true impact of epilepsy.

—Brandy Parker

Since ethical considerations limit prospective clinical trials for study-
ing pregnancy outcomes, pregnancy registries have become an important
source of information about the impact of individual seizure medications
on developing fetuses. Several types of pregnancy registries for women with
epilepsy have been established, including national databases, independent
academic registries, and registries sponsored by pharmaceutical companies
(Box 2-4). At present, the only U.S. epilepsy-specific registry is for pregnant
women with epilepsy (the North American AED!? Pregnancy Registry).
Prior to the establishment of these registries, the only information available
to patients and their physicians to guide decisions on epilepsy management
during pregnancy came from studies based on case reports and anecdotal
experience. These studies enabled the identification of potential risks to
fetal development from exposure to seizure medications, including major
congenital malformations, such as heart defects, spina bifida, and cleft lip
and palate, and also minor malformations such as small digits, although to
a lesser extent (Anderson, 1976; Arpino et al., 2000; Holmes et al., 2001;
Kaneko et al., 1999; Koch et al., 1992; Lindhout et al., 1992; Olafsson
et al., 1998; Omtzigt et al., 1992; Rosa, 1991; Samrén et al., 1997, 1999).
However, these studies did not have sufficient statistical power to identify
whether specific seizure medications differed in their teratogenic!'! poten-
tial. The rapid increase of new seizure medications has brought urgency to
the need for better understanding of the risks that these drugs pose to the
developing fetus (Tomson et al., 2007).

Most of the epilepsy pregnancy registries are prospective, aiming to en-
roll large numbers of seizure medication-exposed pregnancies. In addition
to pregnancy registries providing opportunities to study the effects of sei-
zure medications on developing fetuses, they can also provide information
on the impact of seizures during pregnancy and labor. Further, pregnancy
registries can identify whether infants who are born with major congenital
malformations had these malformations prenatally diagnosed or identified
through prenatal screening, and they can also provide data on the number

10AED stands for antiepileptic drug. As described in Chapter 1, the term seizure medication
is used in place of AED in this report.
HTeratogenic means relating to or causing malformations.
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EXAMPLES OF EXISTING PREGNANCY REGISTRIES

National Databases

Two notable national databases exist for tracking pregnancy outcomes: the
Swedish Medical Birth Register and the Finnish Prescription Drug and National
Medical Birth Registry. The Swedish Medical Birth Register is population based and
collects data from prenatal maternal health records as well as maternity depart-
ment records. All pregnant Swedish women attending maternity health clinics are
screened for chronic disease and medication history. This information is entered
into a national database. It is believed that 98 percent of all pregnant women in
Sweden attend these clinics. The Finnish Prescription Drug and National Medical
Birth Registry identifies all women who are prescribed seizure medications during
pregnancy and cross-references these data with the Finnish National Medical Birth
Registry in an effort to identify all pregnant women who take seizure medications
during pregnancy.

Independent Academic Registries

The North American AED Pregnancy Registry is a prospective voluntary registry
where enrollment may be recommended by a physician, and pregnant women in the
United States and Canada self-enroll. The primary goal is to determine the frequency
of major malformations in infants who are exposed to as many as 34 different seizure
medications during pregnancy. Since its inception in 1997 and as of September 2010,
this registry has enrolled more than 7,700 self-reporting subjects from the United
States and Canada.

The UK Epilepsy and Pregnancy Register, established in 1996, was one of the first
pregnancy registries to follow patients prospectively through their pregnancies. To
capture outcomes of seizure medication-exposed pregnancies in the United King-
dom (and, since 2007, in Ireland), pregnant women with epilepsy are self-referred
or are recruited for participation by their general practitioners, midwives, or other

of pregnancies that were terminated due to prenatal diagnoses or screening
results. A large registry such as EUROCAT (European Concerted Action
on Congenital Anomalies and Twins) can use pooled data to identify rare
malformations and their association with infrequent exposures.
Pregnancy registries have several limitations. A principal weakness
is that they are observational studies, not randomized controlled trials.
Women are not randomly assigned to receive different seizure medications,
and the selection of a particular seizure medication and its dose depends
on individual environmental and genetic variables that in themselves may
influence the risk of a malformation. Further, if a registry does not actively
recruit participants but relies on passive, voluntary participation, it has
the potential to introduce bias. For example, in the North American AED
Pregnancy Registry, the majority of participants are insured, white, and
have a minimum of some college education, making the captured data not
representative of the U.S. population (Tomson et al., 2007). Since some
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health professionals. Entry into this study requires that the pregnancy outcome not
be known at the time of enroliment. The health care provider is contacted after the
birth for data collection.

The largest of epilepsy pregnancy registries, the International Registry of Anti-
epileptic Drugs and Pregnancy (EURAP), has become an international collaboration
representing 40 countries in Europe, Australia, Asia, and South America and is
focused on the prospective observational study of pregnancies with seizure medica-
tions. EURAP also has a retrospective arm for those pregnancies that do not meet
criteria for the prospective study. As of the end of 2011, EURAP had enrolled more
than 16,900 pregnhancies.

EUROCAT (European Concerted Action on Congenital Anomalies and Twins), a
significantly more comprehensive but general (not epilepsy-specific) pregnancy out-
come registry, gathers data from dozens of population-based registries to conduct
surveillance of congenital malformations, including the impact of seizure medica-
tions taken during pregnancy. EUROCAT encompasses 43 registries from 23 coun-
tries, covering 29 percent of the birth population of Europe, amounting to 1.7 million
births annually. It is a multisource registry collecting data on births as well as termi-
nations of pregnancies following a prenatal diagnosis of congenital malformation.

Pharmaceutical Company Registries

The GlaxoSmithKline International Preghancy Registry and the UCB, Inc.,, AED
Pregnancy Registry have been used to monitor outcomes from lamotrigine- and
levetiracetam-exposed pregnancies, respectively.

SOURCES: EURAP, 2012; EUROCAT, 2012; GlaxoSmithKline, 2012; Irish Epilepsy and Pregnancy Register,
2012; Morrow et al., 2006; North American AED Pregnancy Registry, 2012; Socialstyrelsen, 2012; Tomson
et al., 2007, 2010; UCB, Inc., 2012; UK Epilepsy and Pregnancy Register, 2012,

participants have diagnoses other than epilepsy (e.g., migraine), conclusions
may be confounded by the underlying maternal health condition, resulting
in the impact of epilepsy and seizures during pregnancy and labor not being
clearly isolated. Although control subjects are a problem in most registries,
the North American AED Pregnancy Registry responds to this problem
by recruiting friends and family members of enrolled women as unex-
posed controls (Tomson et al., 2007, 2010). Limitations of pharmaceutical
company-driven seizure medication registries include small samples, lack
of control groups, and the potential for bias and conflict of interest (real or
perceived) in data interpretation. An important limitation is that existing
registries vary in design, which makes systematic comparison of results be-
tween registries difficult. Recently, discussions have begun in an attempt to
improve the standardization of data collected by several registries in order
to enable pooled data comparisons (Tomson et al., 2010).

In moving forward, the North American AED Pregnancy Registry
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would benefit from increasing the diversity of its participants through active
recruitment and through standardization of its data elements with other
major registries to allow analysis among a larger and more diverse sample.
Accomplishing these goals might involve dissemination efforts to raise
awareness and encourage the participation of women from demographic
groups that are currently underrepresented as well as collaborative, inter-
national efforts to establish common methodologies. These are not small
tasks, but pregnancy registries are currently the major source of data on the
safety of seizure medications for the developing fetus. An alternative mecha-
nism for this type of data collection may be the creation of EHR linkages of
data on the mother’s seizure medication use with data on the child’s birth
outcome, but the capacity to do this has not yet been developed.

The EpiNet Registry

A voluntary, international registry is being developed in New Zealand
to collect data on people with epilepsy with the goal of using the database
to help recruit participants and run large randomized clinical trials as well
as prospective observational studies (Bergin and the EpiNet Study Group,
2011a; Bergin et al., 2007). The EpiNet registry, a secure web-based data-
base, is accessible to approved investigators (i.e., neurologists with expertise
and interest in epilepsy) who can input information on seizure type, epilepsy
syndrome, etiology, and treatment. Bergin and colleagues (2010) conducted
a pilot project in New Zealand and demonstrated that people with epilepsy
can be recruited through the Internet for clinical trials. Currently a number
of other countries, including Australia, Belgium, Canada, Italy, Pakistan,
South Korea, and the United States, are participating in an international
pilot project to evaluate the feasibility of the project’s website and database
(Bergin and the EpiNet Study Group, 2011b). If privacy protections are put
into place and the project is able to enroll sufficient numbers of participants
whose data are reported in uniform ways, this registry could be a valuable
source of longitudinal data on people with epilepsy around the world.

Registries for Other Conditions

Cancer registries Registries have played an important role in national-
level cancer surveillance in the United States for nearly four decades. The
Surveillance, Epidemiology, and End Results (SEER) program, which is
operated by the NIH’s National Cancer Institute (NCI), began collecting
cancer-related data in 1973 as a result of the National Cancer Act of 1971
(NCI, 2012). In 1992, the CDC’s National Program of Cancer Registries
(NPCR) was created through the Cancer Registries Amendment Act of
1992 to develop a national system of state-based registries (CDC, 2010b)
(Box 2-5).
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NATIONAL CANCER REGISTRIES

The Centers for Disease Control and Prevention’s National Program of Cancer
Registries (NPCR) supports state-based cancer registries in 45 states, the District
of Columbia, and 3 U.S. territories. Combined, these registries cover approxi-
mately 96 percent of the U.S. population and collect data such as cancer occur-
rence, type, extent, and location (CDC, 1999). Data are reported to each state’s
registry by health care facilities. Over the last decade, NPCR has worked with
states to establish registries where they did not exist previously and to improve
the completeness of the data collected (CDC, 2011e).

The National Cancer Institute’s Surveillance, Epidemiology, and End Results
(SEER) program is a national database that links data from population-based
cancer registries. SEER collects an array of information, including data on patient
demographics, diagnosis, treatment, and outcomes. SEER includes data from 8
state registries and 12 city or regional registries within states (e.g., Los Angeles,
Seattle, Puget Sound) and covers approximately 28 percent of the U.S. popula-
tion (Cockburn, 2011; NCI, 2011; Warren et al., 2002). A database has also been
formed that links both SEER and Medicare claims data (NCI, 2009).

In 2001, CDC’s NPCR and NCI’s SEER agreed to collaborate in order
to form an integrated network and report national-level cancer statistics
on incidence, type of cancer, stage of cancer at diagnosis, geographic loca-
tion, demographics, and mortality (CDC, 2011e; Jemal et al., 2010; Wingo
et al., 2003). The comparison and coordinated analysis of their data were
possible, in part, because the data compiled through both programs use
standards developed by the North American Association of Central Cancer
Registries NAACCR) for case ascertainment and measurement. NAACCR
is a professional organization that develops and encourages the use of
consensus data standards for the cancer registries’ data collection and cat-
egorization, including standard definitions and codes. NAACCR annually
certifies registries in the United States and Canada to ensure standardization
and availability of high-quality data; all state-based cancer registries were
certified in either 2010 or 2011 (NAACCR, 2010a,b, 2011, n.d.).

Data from these registries have been used for a variety of valuable
research and reporting purposes, including analysis of cancer risk and
treatment disparities by social factors and cancer-related outcomes over
time and by group. In addition to annual cancer statistics reports produced
by the CDC and the American Cancer Society (CDC, 2011e,g; Jemal et al.,
2010), these registries have been used to examine cancer comorbidities,
screening and prevention opportunities, treatments, outcomes, quality of
care, and costs (Cockburn, 2011; Klabunde et al., 2002; Warren et al.,
2002). The data have also been used to evaluate prevention programs, such
as sun-exposure awareness programs and the effectiveness of screening
programs in reducing rates of late-stage cancer diagnosis (Cockburn, 2011).
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Despite the wealth of research that has been conducted as a result of
the availability of these registries, limitations do exist. For example, SEER
data are limited to patient demographics, diagnosis, initial treatment, and
mortality outcome; the SEER-Medicare database is needed for studies on
comorbidities, long-term treatment, or health status over time (Warren
et al., 2002). Other than broad categories of initial treatment, the SEER-
Medicare database is not able to capture data on services that are not
covered by Medicare (e.g., long-term care), and the Medicare claims data
that SEER links to do not include individuals who receive care through
health maintenance organizations (HMOs). The SEER-Medicare database
also does not provide adequate data on cancers that occur primarily in
younger populations (e.g., leukemia, testicular cancer) (Warren et al.,
2002). At the state level, challenges for registries include data inaccura-
cies or misclassifications (e.g., race/ethnicity), duplicate reporting and
multiple diagnoses in the same patient, and reporting delays (Izquierdo
and Schoenbach, 2000).

Alzheimer’s disease South Carolina developed a comprehensive registry
in 1988 to collect data on diagnosed cases of Alzheimer’s disease and
related disorders. This registry links multiple data sources—including re-
cords from hospitals, emergency departments, long-term care settings, and
memory clinics—with mental health and vital records as well as Medicaid
data. These data are used to track and estimate prevalence, including by
specific population groups, and to plan resource allocation (University
of South Carolina Arnold School of Public Health, 2010, 2011). Other
states, including West Virginia (West Virginia University, 2011) and New
York (New York State Department of Health, 2004), have also developed
registries for Alzheimer’s disease and other dementia disorders. Each of
these registries has limitations. The South Carolina registry is voluntary,
and there may be underreporting due to failure to capture a diagnosis of
dementia in the coded data (e.g., because other health conditions were the
focus of the health care visit) (Sanderson et al., 2003). The New York reg-
istry captures only data from inpatient hospital stays and nursing homes,
and the quality and completeness of the coded data are unknown (New
York State Department of Health, 2004, 2006). The West Virginia registry
recently completed a pilot test (West Virginia University, 2011); analyses
of its value and limitations should be conducted after it is implemented
across the state.

Autism spectrum disorders A number of state-based registries devoted
to autism spectrum disorders surveillance have been developed in recent
years, including in Delaware, New Hampshire, and New Jersey. These
states have passed legislation that requires reporting of autism spectrum
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disorders by health professionals in order to better understand the inci-
dence and geographic distribution of cases and to assist with planning
for resource allocation (Delaware Health and Social Services, 2011; New
Hampshire Department of Health and Human Services, 2011; New Jersey
Department of Health and Senior Services, 2007). Evaluations of the com-
pleteness and quality of the data collected by these mandatory registries
will be needed as they are developed. On a national level, the Kennedy
Krieger Institute has developed the Interactive Autism Network (IAN), a
voluntary online registry that includes more than 41,000 participants and
collects data on family history, environment, and treatment, which may
allow for exploration of potential causes and of diagnosis and treatment
options (Kennedy Krieger Institute, 2011). Lee and colleagues (2010)
reported that using IAN’s parent-reported data was a reliable method of
case ascertainment; however, the web-based registration may introduce
bias in the representativeness of the population covered. In April 2011,
the Mental Health Research Network announced the development of a
new autism spectrum disorders registry that will include 20,000 children
and adolescents from 5 health care organizations in Boston, Northern
and Southern California, Oregon, Washington, and Georgia (Kaiser Per-
manente, 2011).

Summary The experiences of registries specific to other conditions offer
some insights for surveillance of epilepsy. Standardization of data collec-
tion, including definitions and coding, is essential. To successfully achieve
this goal, collaborations such as NAACCR are critical. Further, linkages
across data sources, such as between registries and Medicare claims data,
offer opportunities to understand cost and patterns of health service utiliza-
tion, and centralized databases facilitate data compilation and processing.
Successfully establishing and operating a number of these registries has
depended on legislative support at the national and state levels, which pro-
vides funding and requires reporting. However, there are also limitations
to these registries; for example, they may not be comprehensive, and the
quality of their data may be hindered by inaccurate or incomplete coding.

The existing infrastructure of registries focused on conditions such as
cancer, Alzheimer’s, and autism spectrum disorders offers an opportunity
to capture data on people who have one of these conditions and also have
epilepsy. This could both expand available epilepsy data and offer a better
understanding of the relationship between epilepsy and its comorbidities. In
addition, further exploration is needed to determine the value and limita-
tions of alternative ways to collect valid self-reported data, such as through
online databases (e.g., IAN, PatientsLikeMe.com) (Wicks et al., 2012) and
possibly through self-management tools (e.g., My Epilepsy Diary) (Le et al.,
2011).
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Data from Visits to Health Care Providers

Administrative Data

Administrative datasets are collected from medical records of health
care providers and claims files of insurance companies that were generated
in the course of managing, paying for, or monitoring the provision of health
care services. Health encounters create claims for payment, and public and
private health care providers and insurance plans collect these claims data
and include them in their own administrative databases. Additionally, birth
and death records serve administrative purposes by creating legal records.
Common administrative data sources include national and state hospital
discharge data; Medicare, Medicaid, and private insurance claims data; and
vital statistics (i.e., birth and death records).

Hospital discharge data Since the 1980s the federal government has re-
quired submission of uniform data on all acute hospital inpatient discharges
paid through Medicare and Medicaid (Kanaan, 2000). In 2010, a total of
48 states had systems for reporting hospital discharge data, many of which
included statewide all-payer, all-patient data on inpatient hospital stays
(Love et al., 2010). Recently, trends toward increasing use of outpatient
care has led 32 states to collect data from ambulatory treatment centers
and 30 states to include data from emergency department visits. Hospital
discharge data are population based and can be used for analyses that
examine patient demographics, use of codes for diagnosis and treatment,
hospital service use, and total costs (Love et al., 2010). The data typically
contain diagnosis, treatment, and cause-of-injury codes for each admission
or visit; unique personal identifiers can be used to link admissions and visits
to specific individuals for determining admission type, length of stay, acute
care charges, primary and secondary procedures, sources of payment, and
discharge disposition (Iezzoni, 2003).

Hospital discharge data are relatively easy to obtain from the state agen-
cies that maintain the database. The Nationwide Inpatient Sample (NIS),
maintained by AHRQ, contains a 20-percent randomly stratified sample of
all discharges from U.S. community, nonfederal hospitals (AHRQ, 2011b).
As the United States’ largest all-payer hospital care database, the NIS col-
lects data from about 1,000 hospitals, resulting in data on approximately
8 million hospital stays each year. Hospital discharge data can be used in
combination with other data sources for a range of analyses, such as es-
timates of age- and race-specific hospital admission rates for people with
epilepsy and of disparities in surgery (CDC, 1995; McClelland et al., 2010;
Szaflarski et al., 2006).

Hospital discharge data have important limitations. Hospitalization
datasets do not include actual payments to the health care facility, nor do
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they collect data on the majority of pharmacy services or ambulatory care
services provided outside of hospitals (Love et al., 2010), and these catego-
ries, when combined, represent a significant portion of expenditures for
epilepsy care (Begley et al., 2000). Validating the data obtained from hospi-
tal discharge databases is rarely possible, and coding errors and diagnostic
misclassification that result in over- or underdiagnosis are known to occur
for epilepsy and other conditions (Andaluz and Zuccarello, 2009; Baaj
et al., 2008; Huang et al., 2011). Even when accurately coded, the diagno-
ses available in such datasets provide limited clinical information and are
not sufficient to determine the type of epilepsy or its severity (Kaiboriboon
et al., 2011). Finally, costs of hospitalization can only be approximated by
applying hospital cost-to-charge ratios to hospital charges obtained from
discharge data or by applying Medicare payment rates to hospital stays
(Drummond et al., 2005).

Claims data In the process of providing public (e.g., Medicare, Medicaid,
Children’s Health Insurance Plan) and private (e.g., Blue Cross Blue Shield,
United Health, CIGNA) health insurance coverage and paying providers,
fiscal intermediaries collect large quantities of data. Many of the data
elements that are included in hospital discharge data also are included
in claims data for every covered visit or service, including demographic
information, dates of service, service type, diagnosis and treatment codes,
charges, and payments.

Claims data are particularly useful because they may include informa-
tion on a comprehensive set of services, including hospital, physician, and
medication use, which can be linked to de-identified individuals to track
cases, service use patterns, and costs over time. Because these datasets are
often large and cover many people and services (Iezzoni, 2003), they can
be used for studies of people with epilepsy and even, in some instances, for
studies comparing incident versus prevalent cases or subgroup analyses of
different demographic groups or types of epilepsy. Claims data have been
used recently to study the use and cost of care for people with epilepsy,
medication adherence, and the impact of adherence on health care use and
costs (Davis et al., 2008; Faught et al., 2009; Griffiths et al., 1999; Ivanova
et al., 2010). HMO claims data have been used to study incidence and
variation in the use and cost of care by seizure type and frequency (Begley
et al., 2001). Medicare data are useful for studying specific populations,
such as older adults with epilepsy, and studies have been conducted using
this dataset to look at costs, disparities in care, and use of seizure medica-
tions (Bond and Raehl, 2006; Christian-Herman et al., 2004; Hope et al.,
2009; Pugh et al., 2010). These and other claims-based studies have been
useful in identifying the major medical services that contribute to the cost
of epilepsy care and analyzing how the medical cost burden is distributed
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Box 2-6 | EXAMPLE OF A COLLABORATIVE CLAIMS DATABASE

The Health Care Cost Institute is a recently formed partnership among Aetna,
Humana, Kaiser Permanente, and UnitedHealthcare to provide data for surveil-
lance and research on health care costs and service use. Launched in September
2011, these health systems formed a database that covers claims from 5,000
hospitals and more than 1 million health care providers from 2000 to the present;
it includes 5 billion claims and $1 trillion in costs. This database will be updated
on a regular basis, and the institute will conduct research on its data to identify
trends in costs as well as making the data available to independent researchers.

SOURCE: Health Care Cost Institute, 2011.

across individuals. Emerging efforts such as the Health Care Cost Institute
stem from the cooperation of different health systems to share claims data
for improved surveillance of cost and service use trends (Box 2-6).

As valuable as these data are for surveillance and research purposes,
they have important limitations. Claims data provide no information on
populations lacking health insurance coverage or those who avoid care be-
cause co-pays and deductibles are too expensive. Without all-payer claims
data (Box 2-7), analyses of where patients receive health care if they change
their type of insurance coverage are not possible (Love et al., 2010). As
with hospital data, accurate case identification is difficult for several rea-
sons: ICD-9-CM codes are not consistently applied or sufficiently detailed,
and treatment codes are complex and may be prescribed for other condi-
tions besides epilepsy. In addition, the various methods used to identify
cases and services are infrequently validated and the representativeness of
the population samples for which data have been obtained has not been
confirmed. Shatin and colleagues (1998) found variations in service use
patterns between children with epilepsy who have Medicaid and those who
have employer-based insurance and emphasized the need to look at data

Box 2-7 | ALL-PAYER CLAIMS DATABASES

All-payer claims databases (APCDs) are state-based resources that aim to
collect comprehensive claims data. Some states have mandated reporting while
others are voluntary. One goal of the APCDs is to help standardize the reportable
data elements to enable comparisons across payers. These databases provide
data on a range of measures, including costs, quality of care, service use, access,
and barriers to care (Love et al., 2010). Nearly two-thirds of states currently have
APCDs or are evaluating their feasibility (APCD Council, 2011).
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from multiple sites to ensure the representativeness of the study popula-
tion. Studies to validate the identification of people with epilepsy and the
services they receive are needed, as is a closer look at the representativeness
of epilepsy populations for which claims data are available.

Vital statistics The U.S. Standard Certificate of Live Birth has a section
for any “abnormal conditions in the newborn,” which includes a line item
for “seizure or serious neurologic dysfunction” (CDC, 2003b). However,
this line refers to neonatal seizures, which are not generally considered to
be epilepsy (ILAE, 1993). Birth certificates are not a source for data col-
lection on the epilepsies other than as the means to capture data on major
congenital malformations, which could be linked to the mother’s use of
seizure medications, as described in the pregnancy registries section above.

As a father, I had to tell the coroner what my son’s cause of death was. His
response made it very clear that he was not familiar with SUDEP [sudden
unexpected death in epilepsy], didn’t know what the term meant. When [
explained what it was, he said, “Ob, we’ve had three or four similar cases
in Boulder County in the past year.” The clear implication is that SUDEP
is vastly under-reported.

—Steve Wulchin

Accurate death certificates that capture data on mortality in people with
epilepsy are necessary to monitor trends in the overall mortality, identify
risk factors, and estimate the incidence of cases where epilepsy may have
contributed to, or caused, death, including instances of SUDEP. Epilepsy
must be entered somewhere on the death certificate in order to accomplish
these goals (Antoniuk et al., 2001). However, Bell and colleagues (2004)
examined UK death certificates and found that epilepsy was recorded for
only 7 percent of the people who had epilepsy, with more frequent record-
ing among people who had frequent seizures. Currently in the United States,
death certificates include cause of death (Part I) and “significant conditions
contributing to death” (Part II in the United States), but not a full medi-
cal history (CDC, 2003a). The CDC provides national mortality data to
researchers, and these data can be requested by underlying cause of death,
which are categorized by ICD-9 or ICD-10 codes, depending on the time
frame of the study (CDC, 2011b). In the United Kingdom, Goldacre and
colleagues (2010) found that the underlying cause of mortality was listed
as epilepsy in less than half of cases with epilepsy on the death certificate;
thus, mortality rates for epilepsy that are based on one cause of death only,
and not also on “significant conditions contributing to death” (Part II), are
likely to be underestimates.

Current estimates of SUDEP incidence based on death certificates are
inadequate for several reasons. First, there is no specific code for SUDEP in
ICD-9 or ICD-10, which may contribute to underdiagnosis and a lack of
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awareness of the problem (Hitiris et al., 2007; Lathers et al., 2011b). Sec-
ond, in some cases, the cause of death may be inappropriately recorded; for
example, a review of death certificates with cause of death listed as status
epilepticus found that nearly half of the cases were actually SUDEP (Langan
et al., 2002).'2 Hanna and colleagues (2002) reported that 41 percent of
autopsy reports, which are used to inform death certificates, inadequately
documented epilepsy-related causes of death.

Third, there is a lack of awareness about SUDEP among coroners,
medical examiners, and others who fill out death certificates (Devinsky,
2011; Lathers et al., 2011a). SUDEP may be under-reported due to the
misconception that seizures do not have fatal consequences (Nashef and
Sander, 1996; Schraeder et al., 2006). Coroners (who are not necessarily
medically trained) are often unaware of SUDEP as a major cause of death
in epilepsy (Leestma, 1997). Recognition of SUDEP as a valid diagnosis is
more likely among trained pathologists compared to those without train-
ing in pathology or medicine (84 versus 63 versus 58 percent); seeing some
epilepsy cases per year and having higher autopsy rates are also linked to
greater recognition (Schraeder et al., 2006). However, Schraeder and col-
leagues (2006) found that SUDEP was used as a final diagnosis in few of the
cases where it was appropriate, even among those who recognized SUDEP
as a valid diagnosis. Instead, the cause of death was often attributed to
status epilepticus, fatal seizure, respiratory failure, or cardiac arrhythmia.
Educational efforts should focus on providing information on SUDEP to
coroners and medical examiners (Schraeder et al., 2006) to improve the reli-
ability of death certificate data. To inform these efforts, additional research
is needed on how SUDEP is used as a diagnosis in the United States.

Surveillance of SUDEP is difficult because cases are ascertained using a
variety of definitions, source populations, and data sources, including death
certificates and autopsy records (Tomson et al., 2005, 2008). Complete
ascertainment of the incidence of SUDEP can be achieved only through
autopsies in order to exclude other definite causes of death (Antoniuk
et al., 2001; Lathers et al., 2011a; Schraeder et al., 2006). Further, although
detailed and accurate autopsies may improve understanding of SUDEP,
currently there is no mandatory autopsy requirement (Schraeder et al.,
2006). In addition, there is no national standard in the United States for
documenting conditions at the time of death (e.g., where, body position)
or for deciding whether to perform an autopsy (Schraeder et al., 2006).

12Status epilepticus is usually defined as an extended seizure or a series of seizures where
consciousness is not regained in between, and it occurs in people with and without a diagnosis
of epilepsy (Bazil and Pedley, 2009). In contrast, SUDEP is defined as a “sudden, unexpected,
witnessed or unwitnessed, nontraumatic and nondrowning death, occurring in benign circum-
stances, in an individual with epilepsy, with or without evidence for a seizure and excluding
documented status epilepticus” (Nashef et al., 2012).
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To accurately count the number and distribution of SUDEP cases, to
determine its cause, and—ultimately—to seek opportunities for prevention,
more accurate forensic data are needed. Achieving these objectives will
require standard criteria to define SUDEP and standard protocols for autop-
sies (So et al., 2009). Verbal autopsy—in the form of information from fam-
ily and friends of the deceased about the circumstances of death—may add
to understanding of SUDEP (Aspray, 2005). In 2008, the NINDS hosted a
workshop on SUDEP and participants identified the need for standardized
autopsy protocols (Hirsch et al., 2011), and in 2010, the NINDS solicited
applications for collaborative research on SUDEP, including on approaches
to “standardized procedures for collecting postmortem tissue and clini-
cal data” (NINDS, 2010). If standardized reporting to a registry or other
mechanism were required, coroners and medical examiners would be held
accountable for knowing about and using SUDEP as a diagnosis.

Summary Though not created for surveillance and research purposes,
administrative data—including data from hospital discharges, reimburse-
ment claims, and vital statistics—may include sufficient details to provide
information on the incidence and prevalence of epilepsy, the amount and
cost of services that patients receive, the characteristics of people who re-
ceive services, and mortality patterns. Administrative data offer important
advantages because they include large numbers of people, employ service
and diagnostic coding that can be used to identify people with epilepsy,
permit the tracking of people over time, and follow standardized federal
and/or state regulations to ensure comparable content is collected among
the health care systems. Administrative data provide information on pat-
terns of care in real-world practice that may be more generalizable than
those observed in clinical trials, where study subjects may not be typical of
patients in actual practice settings. Since administrative data are collected
for purposes other than research, they are relatively inexpensive to obtain
and can be manipulated to examine various surveillance questions.

However, these datasets also have several limitations for surveillance
and research purposes. For example, the use of service and diagnostic cod-
ing to identify cases is problematic. As discussed earlier, the accuracy of the
coding often has not been verified and may not provide sufficient detail to
determine the type and severity of epilepsy, the types of services received,
the outcomes of care, or whether death was attributable to epilepsy. The
validity of administrative data depends on the quality and consistency of
record keeping among the many providers submitting the data. There may
be difficulty in linking and comparing data across sites, populations (e.g.,
insured and uninsured), provider types, and systems of care.

Moving forward, the increasing use of EHRs (discussed below) and
electronic systems for the capture of discharge and claims data will enable
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more timely and efficient retrieval of data from each health care facility or
insurance provider. Additional opportunities involve emerging collabora-
tions, such as the Health Care Cost Institute and all-payer claims databases,
as well as efforts to improve knowledge about and protocols for evaluating
SUDEP and other epilepsy-related deaths. However, as noted throughout
this chapter, standardized methods for recording information in these da-
tabases will be critical if these data are to be used for broad surveillance
of epilepsy.

Clinical Data

Retrospective use of clinical data In addition to the data that providers
collect for billing and administrative purposes, researchers can also retro-
spectively review clinical data that are collected and recorded as part of
the patient-provider interaction, through such methods as chart reviews, in
an attempt to systematically glean information related to a condition or its
treatment. Such data permit the identification of probable cases of epilepsy,
and studies have used clinical records to investigate a variety of epilepsy-
related topics, including incidence, prevalence, cause of death, health out-
comes, and cost-effectiveness (Annegers et al., 1999; Knoester et al., 2005;
Mohanraj et al., 2006; Ojemann et al., 1987; Parko and Thurman, 2009).

Limitations of surveillance and research using clinical data include
many that are similar to those discussed for administrative data, including a
general absence of validation of various case ascertainment algorithms and
service use and outcome measures. When using retrospective data, coding
inaccuracies and missing data can make it hard to identify people with epi-
lepsy and determine their characteristics. Additionally, the coding may not
include seizure type and syndrome, particularly for records from visits to
health care providers who do not specialize in epilepsy. Since patients may
seek care from more than one provider, identification of incident epilepsy
can be difficult if databases from different providers are not linked and
multiple records for an individual reconciled.

Prospective use of clinical data Data from clinical settings can also be
collected prospectively to investigate aspects of a particular condition or
treatment plan. Prospective studies afford the opportunity to screen for
possible cases of epilepsy and then validate the diagnosis using standard-
ized or semi-structured interviews, which provide far greater detail about
seizures than the typical medical record. Patients may be screened from
hospitals, neurologists’ offices, primary care settings, long-term care facili-
ties, and other care settings for studies of epilepsy incidence. These studies
provide the opportunity to interview people with epilepsy and follow them
for a discrete time period to monitor a range of outcomes, including health
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status, quality of life, quality of care, and mortality. Although prospective
studies are more expensive and take more time than retrospective ones,
they have advantages in their ability to generate rich and comparable data
on an array of questions about epilepsy, including incidence, comorbidi-
ties, pregnancy outcomes, refractory epilepsy, health outcomes, cause of
death, and stigma (Benn et al., 2008, 2009; Berg et al., 2006; Danielsson
et al., 20035; Leaffer et al., 2011; Meador et al., 2009; Perucca et al., 2011;
Viinikainen et al., 2006). Prospective studies in epilepsy centers, such as
Friedman and colleagues’ (2010) study of seizure-related injuries, may
be especially useful for the collection of data on more severe or chronic
epilepsy.

Prospective ascertainment of epilepsy data also faces challenges. Iden-
tification of subjects can be costly, involving active screening of several
sources of care to make a preliminary identification of a sufficient number
of potential cases, letters sent to potential cases inviting study participation,
telephone calls to screen potential cases, lengthy interviews, and other data
collection to confirm an epilepsy diagnosis. End points for follow-up must
be carefully selected to maximize the information that can be obtained from
medical records. Furthermore, losses to follow-up can limit the representa-
tiveness of the study population.

Electronic health records As repositories for both administrative and clini-
cal data, the adoption and expanded use of linkable EHRs will enhance the
utility of these data for public health surveillance of the epilepsies. A report
of the President’s Council of Advisors on Science and Technology (PCAST,
2010) examined how health information technology, and specifically EHRs,
could improve the quality of health care and reduce costs. The PCAST re-
port concluded that information technology has the potential to facilitate
surveillance of public health trends if a standardized infrastructure and
language for health information are implemented. However, the council re-
ported that, despite great promise, significant progress is needed to achieve
integrated electronic health information and exchange. For example, only
about one-third of office-based physicians have systems that meet the de-
fined criteria for basic EHR capability, although this number is increasing
(e.g., the number rose from 11 percent in 2006 to 34 percent in 2011, with
about half of physicians using some form of EHR as of November 2011)
(HHS, 2010b; Hsiao et al., 2011). Barriers to the use of EHRs for surveil-
lance identified in the PCAST report include the following:

e EHRs are typically owned by vendors who have proprietary in-
terests, which may lead to barriers in implementing standard data
formats (in addition to the technical challenges) and participating
in health information exchange.
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e Health care organizations may view EHRs as internal resources
and may be reluctant to enable external uses of the data, such as
making them available in de-identified or aggregated formats for
public health agencies and researchers.

e Concerns about privacy and data security may cause individuals to
be uncomfortable with giving consent for their EHRs to be used in
research (PCAST, 2010).

However, the council report also highlighted the successes of organizations
such as Kaiser Permanente and the Veterans Health Administration (VHA)
in implementing EHRs to improve care and emphasized the potential value
of EHRs in providing large quantities of data in a timely manner for surveil-
lance and research (PCAST, 2010).

The Health Information Technology for Economic and Clinical Health
Act of 2009 was created to help overcome these and other barriers by au-
thorizing $27 billion in funds for the Centers for Medicare and Medicaid
Services to use as incentive payments to health care providers to promote
the adoption and use of EHR technologies (Blumenthal, 2011). The incen-
tive payments require “meaningful use” of EHRs, which means that health
care providers must demonstrate that they are using certified EHRs that
enable them to monitor data and use them for quality improvement (CMS,
2011). As part of the meaningful use process, one of the priority outcomes
is ensuring that adequate privacy protections are in place for personal
health information (CMS, 2010a). The value of this effort to implement
compatible EHRs nationwide may be to enable much more accurate esti-
mates of disease and disorder rates in the population, patterns of care and
their outcomes, and treatment costs.

As noted by Tyler and colleagues (2011), EHRs are a cost-effective way
to study a specific health condition, and they can enable improved moni-
toring of care for people with chronic health conditions (Baldwin, 2011).
Charlton and colleagues (2011) reported that EHRs have some advantages
over registries, including the potential for better follow-up and—since
they do not rely on voluntary enrollment—greater representativeness. Ad-
ditionally, VanWormer (2010) looked at the Heart of New Ulm Project,
a possible model for EHR-based surveillance, and found that EHR-based
estimates of coronary heart disease risk factors are in line with manually
derived estimates. In that project, risk factors for coronary heart disease are
derived from EHR data and reviewed annually over 10 years (VanWormer,
2010). Another model for EHR-based surveillance is the Department of
Veterans Affairs’ (VA’s) Cardiovascular Assessment, Reporting and Track-
ing (CART) System for tracking cardiovascular disease in real time (Box
2-8). Significantly, several ongoing and emerging collaborative efforts are
focused on sharing EHR data to enhance surveillance and research oppor-
tunities (Box 2-9).
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THE DEPARTMENT OF VETERANS AFFAIRS’
CARDIOVASCULAR ASSESSMENT, REPORTING AND

TRACKING SYSTEM

The Department of Veterans Affairs (VA) recognized the limitations of retrospective
studies using administrative and clinical records—they had electronic health records
(EHRs) and a registry for veterans with implantable defibrillators, but data were often
in free text, and analysis required significant labor resources and time. In response, the
VA established the CART (Cardiovascular Assessment, Reporting and Tracking) Sys-
tem, where data collection is integrated into the care process through the EHR, which
allows for treatment and real-time surveillance of cardiovascular disease. The reports
are standardized and completed at the time of care. To make this possible, collabora-
tions between the relevant players (e.g., VA Offices on IT [Information Technology],
Patient Care Services) were crucial. CART enables guality of care and patient
safety reviews along with disease surveillance (Varosy, 2011).

EXAMPLES OF ELECTRONIC HEALTH RECORD DATA-
SHARING EFFORTS

The Health Maintenance Organization Research Network (HMORN) is a col-
laboration of 19 HMOs—all of which have electronic health records (EHRs)—that
links hundreds of researchers and includes multicenter research projects. The
HMORN holds an annual meeting and also convenes smaller committees and fo-
rums to discuss research and potential studies and methodologies, including data
coordination, best practices, and operational strategies (HMORN, 2012a,b). One
central feature of the HMORN is its Virtual Data Warehouse (VDW), where data
remain at the original site but the VDW facilitates comparison of data between
sites (HMORN, 2010).

Building on the successes of the HMORN, and through Common Fund support
from the National Institutes of Health, a Health Care Systems Research Collabora-
tory is being formed to facilitate collaborative research across U.S. health care
systems (NIH, 2012; Van Den Eeden, 2011). Participating organizations represent
integrated health care systems with EHRs and linked biospecimen repositories.
The goal of the collaboratory is to use the organizations’ data and operational
infrastructure to facilitate longitudinal studies across multiple sites, including
large-scale epidemiologic studies and prospective observational studies, as well
as randomized clinical trials (NIH, 2011a). Planning for this work is still under way,
but this program may offer valuable opportunities for future epilepsy surveillance.

Regional health information organizations (RHIOs) aim to support health in-
formation exchange, one of the eligibility requirements for Centers for Medicare
and Medicaid Services incentive payments for EHR meaningful use. RHIOs are
organizations that coordinate the exchange of data in a region (e.g,, city, state).
The number of RHIOs has increased over the past few years, but health care pro-
vider participation rates vary as do the RHIOs’ ability to facilitate robust health
information exchange. Infrastructure is still being developed to allow interoper-
ability (Adler-Milstein et al., 2011).



86 EPILEPSY ACROSS THE SPECTRUM

All of these efforts point to opportunities for epilepsy surveillance
through the use of EHRs. Considerable improvements must be made to
standardize EHRSs for valid health information exchange across providers,
but the federal government’s investment in this process is helping to move
these efforts forward. To determine the usefulness of EHRs for epilepsy
surveillance, pilot projects that validate methods for case ascertainment,
including look-back periods for incident cases, and service use will be neces-
sary. Furthermore, strategies should be explored to determine the appropri-
ate balance of coded versus free-text data collected in EHRs—searchable
by code or natural language processing—to maximize both efficiency and
the data available for surveillance and research. As noted elsewhere in this
chapter, collaborations will be important to minimize costs and ensure
interoperability.

Surveillance That Includes Linked Data Sources

The concept of records linkage was first formulated by Dunn (1946)
to describe the combination of multiple sources of health information into
a single file for each individual in a population from birth to death. As
described below, in some populations it has been possible to link clinical
records and administrative data across hospitals, practitioners, and pay-
ers, permitting ascertainment of epilepsy and reasonable follow-up for end
points, such as number and type of contacts with the health care system or
death. Linkage is not always perfect, particularly when a patient has more
than one medical record number at the same facility or when date of birth,
gender, or ZIP Code are missing (Bradley et al., 2010). These problems
may lead to a high false-negative rate in the records linkage system. Also,
records linkage systems may suffer from a high false-positive rate if records
linked together do not belong to the same patient (Bohensky et al., 2010).
Although there are a number of challenges to establishing EHRs systemati-
cally, they can help to link multiple kinds of data for individuals within and
across health care systems moving forward.

The major example of records linkage in epilepsy is the Rochester
Epidemiology Project, where records for Minnesota residents of Rochester,
Olmsted County, and the region around Olmstead County have been cen-
tralized. The system includes medical records from private physician offices,
hospitals, and nursing homes, as well as death records. Numerous studies
have been conducted on epilepsy using the Rochester data (e.g., Annegers
et al., 1995, 1996; Begley et al., 2001; Ficker et al., 1998; Hauser et al.,
1991, 1993; Hesdorffer et al., 1996a,b, 2011). An advantage of Rochester’s
records linkage system was that it enabled studies of epilepsy incidence
and other attributes over a number of decades to allow analysis of trends.
Another advantage of records linkage is that the cost of ascertaining and
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following cases is much less than that of prospective studies that must ex-
amine multiple unlinked data sources (Bradley et al., 2010). One challenge
in this type of study is identifying a population that reflects the diversity of
the U.S. population.

Results of a Data-Gathering Effort

To better understand the opportunities and barriers to broad surveil-
lance of the epilepsies, the Institute of Medicine committee requested that
several health care systems (Henry Ford Health System, Geisinger Health
System, and the VHA) and one state’s records linkage system (South Caro-
lina Epilepsy Surveillance System [SCESS]) explore a list of surveillance
questions for their populations and analyze the strengths and limitations
of their systems to generate information about epilepsy (Appendix B). Re-
searchers in each system generously responded to the committee’s request
and provided candid evaluations of their system’s ability to capture data on
epilepsy. Unfortunately, variability in the methods of these systems meant
that the data were not comparable, but looking at each system individu-
ally is informative about the current state of surveillance capabilities in the
United States and highlights some important lessons for future surveillance.
While these systems have limitations, they offer a preview of the wealth
of opportunities that records linkages and EHRs could offer for epilepsy
surveillance in the future.

Michigan’s Henry Ford Health System is a large health system that
includes 6 hospitals, more than 30 ambulatory care centers, and more than
2,000 physicians. Its managed care plan has approximately a half-million
members. Henry Ford also has a Comprehensive Epilepsy Program that
provides specialty care for people with epilepsy from the metropolitan
Detroit area and the surrounding regions. Using administrative data and
its EHR, Henry Ford researchers were able to estimate incidence and
prevalence of epilepsy and comorbidities in their population using ICD-
9-CM codes; service use, patterns of care, and care settings were identified
as well. Strengths of the Henry Ford Health System to inform surveillance
of epilepsy include that it has a comprehensive record of all paid claims
for individuals in its Health Alliance Plan. Analysis of this cohort can
identify incident cases, cases with comorbidities, and the comprehensive
set of services used by an individual. However, Henry Ford’s population is
not representative of the U.S. population, further validation is needed to
ensure accurate estimation of incidence and prevalence, and validation of
the algorithms used to identify comorbidities and use of health care services
is necessary.

Pennsylvania’s Geisinger Health System includes 37 community prac-
tice sites and more than 1,800 clinical staff serving approximately 2.6
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million people (Geisinger Health System, 2011). Geisinger also has an
epilepsy center that provides specialty epilepsy care (Geisinger Health Sys-
tem, 2012). For the last decade, Geisinger has used a central electronic
repository that integrates data from all clinical visits, laboratory reports,
and claims. These data were used to estimate incidence and prevalence
of epilepsy, comorbidities, and health service use using ICD-9-CM codes.
Strengths of the Geisinger Health System to inform surveillance of epilepsy
include that its EHR is comprehensive and contains a multiple-year period
of look-back data to establish incidence, and it provides data on a largely
rural population. However, the Geisinger population is not representative
of the U.S. population, its algorithms for case ascertainment and service
use have not been validated, and its incidence and prevalence estimates
are likely overestimates due to the inclusion of ICD-9-CM code 780.09.'3

The VHA runs the nation’s largest integrated health care system, with
more than 53,000 health professionals at 152 medical centers and almost
1,400 clinics, community centers, and other settings providing care to more
than 8.3 million veterans (VA, 2011). The VHA’s EHR encompasses care
provided by VA hospitals, outpatient clinics, nursing homes, and other
facilities, as well as services rendered by non-VA providers if VA funds
are used for payment. These care data are sent to a central repository and
linked with a patient identifier. Previous VA studies successfully linked epi-
lepsy data from multiple VA databases, including an investigation of the
impact of epilepsy on health status (Pugh et al., 2005) and an analysis of
trends in seizure medication prescriptions among older adults with newly
diagnosed epilepsy (Pugh et al., 2008). In the current data-gathering effort,
diagnosis codes, dates and location of care visits, and data on prescribed
medications were analyzed to provide estimates of incidence, prevalence,
comorbidities, and service use for two populations: veterans 65 years old
and older and veterans from Afghanistan and Iraq. Strengths of this system
for surveillance of the epilepsies are the comprehensive, linked nature of
the data repository and that many of the algorithms have been validated
for comorbidities and service use, as well as for incidence and prevalence
estimates in the older veterans cohort. However, a look-back period of
more than a year would help rule out the possibility of overestimation of
incidence. A limitation is that incidence and prevalence in the Afghanistan
and Iraq cohort may be overestimated due to the high prevalence of post-
traumatic stress disorder in this population, which is strongly associated
with seizure-like events with a psychological basis that may be misdiag-
nosed as epilepsy. Also, there may be care received outside the VA that is
not included in these estimates; the extent to which this would affect the
results is unknown.

BThis code is for “alteration of consciousness” (ICD9data.com, 2011).
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The SCESS, funded by the CDC, was formed in 2002. Collabora-
tion has been critical to its successful acquisition of data from a variety
of sources. The SCESS collects and links claims data on privately insured
individuals, those insured through the State Employee Insurance Program,
and Medicaid and Medicare beneficiaries; incorporates hospital admissions
data, including emergency room visits; and has access to medical chart data
in some hospitals and doctors’ offices. The data are collected and housed
by the South Carolina Budget and Control Board’s Office of Research and
Statistics, which assigns a unique identification number to each individual
to allow linkage across data sources. A review of the clinical records
was conducted in the initial funding cycle to validate the information ob-
tained from the data sources. In the current data-gathering effort, incidence
and prevalence were estimated, as well as comorbidities and services use.
Strengths of the SCESS include its use of unique identifiers that enable ac-
curate linkages, its ability to analyze cost and effects of services through its
collection of costs by type of service and procedure, and that it is a passive
surveillance system, which minimizes cost. However, while the SCESS is
representative of the state’s civilian population, it does not include people
in the military or veterans, and the accuracy of codes for specific types of
epilepsy is undetermined.

These multisource surveillance systems permit reasonably complete
case ascertainment in their populations and identification of fairly compre-
hensive service use, and they allow longitudinal follow-up of individuals
and trend analysis. Problems with records linkage arise if individuals are
counted twice or not at all due to incorrect matching of records in case
ascertainment; further, the diagnostic and treatment codes used may not be
accurate. The verification of the codes through cross-checking with other
data sources makes the multisource approach very powerful for surveil-
lance and research. The expanded use and adoption of linkable EHRs will
enhance the opportunity for linked data sources in the future, and valida-
tion studies can confirm the methodologies and results. Linked surveillance
systems have the potential to be invaluable resources for policy making,
allocation of service resources, and prevention efforts.

The FDA’s Sentinel Initiative

In 2008 the FDA announced its Sentinel Initiative, which includes the
creation of an electronic system that will conduct national surveillance to
monitor the safety of FDA-regulated medical products (e.g., drugs, biolog-
ics, medical devices). A year later, the Mini-Sentinel, a §-year pilot project,
was started to develop and evaluate methods to capture these data across a
variety of electronic sources (e.g., claims data, EHRs, registries) (Behrman
et al., 2011). Challenges and barriers encountered during the pilot project
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will inform the implementation of the full-scale Sentinel System. One key
aspect of the Mini-Sentinel is the importance of collaboration between the
FDA and other institutions, which provide access to health data and also
contribute expertise in the development of the system (FDA, 2012); after
2 years, the Mini-Sentinel project includes participation from more than
30 academic and private institutions (Platt et al., 2012). Another critical
feature of the Mini-Sentinel is its use of a “distributed data system,” where
each collaborating institution has control of its own data, which may ease
some privacy and proprietary concerns. As the Mini-Sentinel project, and
the broader Sentinel Initiative, continue to evolve, relevant experiences and
lessons learned should inform epilepsy surveillance efforts. Additionally,
opportunities to collect epilepsy-related data (e.g., seizure medications,
adverse events) should be explored when the full system is established.

The Autism and Developmental Disabilities Monitoring Network

An example of records linkage for surveillance of autism spectrum
disorders, a comorbidity of epilepsy, is the Autism and Developmental
Disabilities Monitoring (ADDM) Network. The ADDM Network evolved
from previous CDC developmental disabilities surveillance efforts when
the Children’s Health Act of 2000 was enacted, which provided the CDC
with the authority to fund autism spectrum disorders surveillance across the
country (CDC, 2011¢; Yeargin-Allsopp, 2011). The ADDM Network uses
standard methodologies to examine prevalence trends over time, prevalence
across geographic regions, and characteristics of children with autism spec-
trum disorders (CDC, 2011a; Yeargin-Allsopp, 2011). To study the peak
prevalence of autism spectrum disorders, the ADDM Network focuses on
children who are 8 years of age. Cases are identified through a retrospective
review of records from a variety of health and education sources, such as
pediatric hospitals and clinics, diagnostic centers and other clinical settings,
and schools. The review collects testing, developmental, and behavioral
data, and identified cases are validated through clinician review (Yeargin-
Allsopp, 2011). A number of studies have been published using data from
the ADDM Network (CDC, 2010a). However, the ADDM Network does
not include data on children who are home-schooled or who attend pri-
vate or charter schools, and, like many other surveillance efforts, there are
concerns about quality and completeness of the collected data (Yeargin-
Allsopp, 2011).

Although a similar effort in surveillance of epilepsy would likely focus
on a wider age range and collect different records (e.g., EEG results), the
ADDM Network offers an example of the value of legislation in enabling
a standardized surveillance mechanism. In particular, the use of educational
records as a source of data to identify children with autism spectrum dis-
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orders highlights a possible additional resource for epilepsy surveillance
to capture data on children with both epilepsy and cognitive dysfunction
(e.g., learning disorders) (Chapters 3 and 6). Critical to this effort has been
the memorandum of understanding between the participating state’s De-
partments of Education and Human Resources to access the records. The
ADDM Network then screens potential cases by looking in the educational
records for a diagnosis, for Department of Education eligibility criteria, or
for behavioral triggers that have been noted in the child’s clinical record
(Yeargin-Allsopp, 2011). Thus, for epilepsy-related data to be collected
from educational records, collaborations with the Department of Education
would be critical, and clear criteria for screening these records to identify
children with epilepsy and cognitive comorbidities would be necessary. Re-
search is needed to develop appropriate criteria and screening methods and
to assess the value of these records to further understanding about epilepsy
when it is accompanied by cognitive comorbidities.

International Surveillance with Records Linkage

Several other countries, notably Denmark, Sweden, and Canada, have
or are in the process of linking medical records across providers and admin-
istrative data from providers and payers for studies of epilepsy (Box 2-10).
Significantly, these three countries have health care systems that are largely
or entirely nationalized, which minimizes the variability among data sources
and maximizes the representativeness of the results. Despite their different
health care systems, these countries can offer lessons for epilepsy surveil-
lance in the United States, including the importance of unique identifiers
and of the collaboration needed for linking information. Further, they
illustrate the common challenges faced in epilepsy surveillance, including
the accuracy of codes for analyzing specific epilepsy types, syndromes, and
etiologies.

Next Steps

EHRs, health information exchanges, and linked datasets have consid-
erable promise for improved and cost-effective surveillance as they evolve
in the years ahead. As described earlier in this chapter, the currently limited
experience in obtaining comparable surveillance information from several
electronic data systems demonstrates some of the challenges these systems
present for epilepsy surveillance. In particular, efforts must be made to
ensure that case ascertainment is complete and accurate, the length of look-
back periods for determining incidence is adequate, patient mobility in and
out of systems is accounted for, population representativeness is ensured,
and comprehensive health care use and cost information are available and
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EXAMPLES OF INTERNATIONAL SURVEILLANCE OF

THE EPILEPSIES

Denmark has a number of longitudinal registries, including the National Pa-
tient Registry and the National Hospital Register, which contain more than three
decades of health information, including diagnoses, treatments, and surgeries,
from all patient contacts with the health care system. The Civil Registration
System gives a unique identifying number to each individual, and the regis-
tries link their data using this number, enabling records linkage that avoids the
false negatives and positives experienced in the United States. Based on these
epilepsy-related data, studies have been conducted on a range of topics, includ-
ing estimates of the effect of breastfeeding on risk for epilepsy, costs and impacts
of epilepsy, risk for comorbid schizophrenia and psychosis, and risk for health
outcomes including myocardial infarction, stroke, and death (Bredkjaer et al,,
1998; Jennum et al., 2011; Olesen et al., 2011; Qin et al., 2005; Sun et al., 201D).

The Stockholm Incidence Registry of Epilepsy (SIRE), established in 2001,
aims to identify cases with new-onset, unprovoked seizures among residents in
a defined geographical area in Northern Stockholm, Sweden. This prospective
registry uses multiple sources for case identification, including neurologists (both
private and public), pediatricians, geriatricians, and nurses in nursing homes.
Recently, SIRE data have been linked with other national registries, including the
Swedish Hospital Discharge Register and the Population and Housing Census
(Adeldw et al., 2011). Additional methods that help to ensure complete case as-
certainment include review of all electroencephalographs (EEGs) at the central
EEG lab, review of medical records for all new neuro-oncology referrals and all
neurology and pediatric patients who receive their first epilepsy diagnostic code,
and review of records from pediatric emergency rooms. Thus, the registry uses
administrative data supplemented by more time-consuming review of records.
Once all available information is obtained for a case, identified by the assigned
identification number, a panel classifies the case. Studies conducted using the
SIRE data have reported incident cases of unprovoked seizures and epilepsy as
well as relevant risk factors (Adeldw et al., 2009, 2011).

Canada has recently undertaken a National Population Health Study of Neuro-
logical Conditions (NPSNC) to improve understanding of the epidemiology and
impact of 14 neurological conditions, including epilepsy. Its aims include using
linked administrative, electronic health record, and survey data to study incidence
and prevalence; comorbidities; the impact of epilepsy on affected people, fami-
lies, and society; health care services; and risk factors for the development of
poor outcomes and other conditions. This work is made possible by the collabo-
ration of many different federal agencies, Neurological Health Charities Canada
(a collaborative effort of more than two dozen health organizations), research-
ers, and other stakeholders, including provincial health ministry managers. Work
undertaken before the development of the NPSNC validated epilepsy coding
in Canada when patients are seen in the emergency room or are hospitalized
(Jetté, 2011). However, the validity of primary care data was not been previously
examined and is being assessed as part of the NPSNC.

accurate. There is much to learn from the development and experiences
of surveillance systems established for other purposes and conditions and
in other countries, and pilot studies conducted in the near future could
attempt to overcome these limitations. As part of these efforts, all privacy
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concerns that may arise must receive an adequate response, and partner-
ships will be needed in order to improve sustainability.

CONCLUSION

A variety of data sources are currently used for epilepsy surveillance in
the United States. These data sources can provide only partial estimates of
many basic surveillance indicators, including epilepsy incidence, prevalence,
etiologies, risk factors, comorbidities, health status, quality of life, access
to care, quality of care, and cost of care. Demographic information is often
inadequate, and sample sizes are generally too small to examine disparities
in population subgroups. This patchwork of surveillance activity neverthe-
less has been mined to conduct important research on epilepsy; however, in
terms of both completeness and timeliness, current data fall short of provid-
ing the information that would be most useful for understanding, planning,
and guiding health care provision and policy for people with epilepsy.

Throughout this chapter, the committee has provided the basis for the
research priorities and recommendations regarding improvements needed
in the collection of epilepsy-related data that are detailed in Chapter 9.
Improved surveillance of epilepsy will require linked electronic databases
that cover large, representative populations. A crucial prerequisite for ac-
curate and meaningful surveillance will be the validation of algorithms
and methods for different age groups and settings. Standardized definitions
and methods will allow surveillance data to be compared and actionable.
Several opportunities may offer improved surveillance of the epilepsies, and
existing examples such as those described throughout this chapter can pro-
vide useful lessons. The nationwide move to EHRs offers an unprecedented
chance to capture data on epilepsy. Also, collection of epilepsy-specific data
in population health surveys, registries for related conditions, and longitu-
dinal studies will increase the amount of information about epilepsy, and
the creation of a registry on epilepsy-related deaths would provide a valu-
able new information resource.

None of these efforts alone will accomplish comprehensive surveil-
lance of the epilepsies, close current knowledge gaps, or adequately inform
policy makers, public health agencies, health care providers, and the general
public. Instead, coordinated action on multiple fronts is needed to ensure
the collection of epilepsy-related data from a range of data sources. Col-
laboration with emerging data-sharing efforts across health care providers
and with projects collecting data on related diseases and disorders will
maximize resources, enable improved data collection, and, potentially,
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increase momentum in advocacy efforts to fund and develop national-
level surveillance, such as the National Neurological Diseases Surveillance
System.'* Currently there is unparalleled change occurring within public
health surveillance in terms of capability and innovation, and the epilepsy
field should capitalize on the opportunity to transform knowledge about
epilepsy and its burden in the United States.
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Epidemiology and Prevention

Epidemiologic research assesses epilepsy’s risk factors, burden, comorbidities,
and outcomes to identify opportunities for prevention efforts. Although data
are incomplete, it is clear that epilepsy is one of the most common brain dis-
orders and is likely to increase in prevalence with the aging population. Most
cases of epilepsy result from unknown causes, but some cases with known
causes—such as neurocysticercosis and other brain infections, traumatic brain
injury, and stroke—could be avoided. Epilepsy is linked to numerous physi-
cal, neurological, mental health, and cognitive comorbidities, including heart
disease, autism spectrum disorders, Alzheimer’s disease, depression, anxiety,
and learning and memory problems. People with epilepsy are also more likely
than others to have injuries, primarily seizure-related (e.g., fractures, burns,
concussion), and to commit suicide. In addition to experiencing prejudice
and discrimination, many people with epilepsy internalize feelings of stigma.
Overall death rates, including from sudden unexpected death, are higher
among people with epilepsy than in the general population. Actions needed
to prevent epilepsy and its consequences include interventions to reduce the
occurrence of epilepsy’s known risk factors, to eliminate seizures in people
with epilepsy and mental health comorbidities, and to decrease felt stigma
and epilepsy-related causes of death.

pidemiologic research in epilepsy aims to assess the risk factors
for developing the disorder; to evaluate its burden, comorbidities,
and outcomes; and to identify opportunities for preventing epilepsy
and its consequences. Chapter 2 explores the various methodological and
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measurement issues associated with epilepsy surveillance and describes
sources for data collection. This chapter focuses on the gaps in epilepsy
research in terms of what is known and not known related to incidence,
prevalence, risk factors, comorbidities, and outcomes. These gaps suggest
opportunities for prioritizing future epidemiologic studies in order to guide
preventive and early intervention strategies. Improved epilepsy data collec-
tion and measurement, as described in Chapter 2, are necessary for better
epidemiologic research, along with well-designed and targeted studies to
illuminate significant trends and inform health care providers, policy mak-
ers, and the public.

To improve knowledge regarding preventing epilepsy and its outcomes,
the committee’s vision is for well-designed epidemiologic studies that high-
light areas ripe for preventive efforts. Some, but by no means all, key focus
areas are discussed here, including prevention of epilepsy, its comorbidities,
and its consequences, including death. Before discussing these research ar-
eas, the continuum of public health prevention is described as background.

PUBLIC HEALTH AND PREVENTION

In the context of public health, there are traditionally three levels of
prevention: primary, secondary, and tertiary. Each aims to intervene at a
different point along the continuum of a disease or disorder and involves
different types of actions to ameliorate the condition or its impact.

“Primary prevention” is the prevention of a disease or disorder before
it begins, with the goal of decreasing its incidence in a population. For ex-
ample, public health agencies, policy makers, and others work to eliminate
environmental hazards (e.g., through sanitary measures such as ensuring
clean drinking water), to improve disease resistance (e.g., through immuni-
zation), and to decrease high-risk behavior (e.g., tobacco use) and promote
healthy behavior (e.g., seatbelt use). In looking forward, future advances in
biomedical research hold the promise of greater understanding of epilepto-
genesis or possibly a cure; meanwhile, it may be possible to prevent some
known causes of epilepsy, such as neurocysticercosis through education and
sanitary measures, other brain infections through vaccines, traumatic brain
injury (TBI) through seatbelt and helmet use, and stroke through reduction
of known risk factors.

“Secondary prevention” is the early identification and mitigation of
a disease or disorder once it is present in the body but before it is symp-
tomatic. For example, public health agencies collaborate with health pro-
fessionals to screen a population (e.g., blood glucose or blood pressure
screenings) and follow up to manage early symptoms and forestall the
development of full-blown disease. Secondary prevention of epilepsy may
be possible in the future, if biomarkers of epileptogenesis are identified and
early intervention measures are developed.
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“Tertiary prevention” is the prevention of the progression of a disease
or disorder and its outcomes after it has become symptomatic, in order
to decrease the degree of resulting disability or impacts on health (i.e., to
improve quality of life). For example, health professionals, together with
public health agencies, work to minimize or eliminate exposures that make
a disease or disorder worse (e.g., air pollution for people with asthma) and
to screen for early detection of adverse outcomes (e.g., vision changes for
people with diabetes). For chronic diseases and disorders, tertiary preven-
tion is sometimes called disease management, although it should not be
confused with medical treatment, and it may involve rehabilitation therapy,
as after stroke. Some tertiary prevention efforts target the consequences of
epilepsy (e.g., early identification of those who do not respond to seizure
medications in order to identify options to prevent seizure recurrence),
whereas others focus on its comorbidities (e.g., screening and interventions
to identify and manage depression in people with epilepsy, described in
Chapter 4). Future population health studies on comorbidities, including
mental health conditions, and important outcomes (e.g., sudden unexpected
death in epilepsy [SUDEP], injuries) may provide opportunities for success-
ful interventions to promote optimal quality of life and avoid preventable

deaths.

INCIDENCE AND PREVALENCE

Incidence

Studies of the incidence of epilepsy describe the rate of new-onset
epilepsy and the characteristics of newly diagnosed epilepsy. The annual
incidence of epilepsy in the United States is estimated at approximately
48/100,000 people (Hirtz et al., 2007). This estimate represents the me-
dian of a range of incidence estimates across all age groups. The hallmark
longitudinal study of the epilepsies in the United States is the Rochester
Epidemiology Project (described in Chapter 2), in which the incidence of
epilepsy was examined in more than 2 million residents of Rochester, Min-
nesota, across 5 decades from 1935 to 1984. The Rochester study found an
age-adjusted incidence of 44/100,000 (Hauser et al., 1993). Based on the
Rochester project, Hesdorffer and colleagues (2011a) estimated that 1 in
26 people (3.8 percent of people born today) will develop epilepsy over the
course of their lifetime. However, this estimate is based on a nonrepresen-
tative population from one community in the United States. Furthermore,
diagnostic data from this study are out of date, given the advances in imag-
ing and other medical technologies (e.g., none of the Rochester participants
had available MRI [magnetic resonance imaging] data).
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More recent studies have arrived at varying estimates of epilepsy
incidence:

e A population study in northern Manhattan reported an incidence
of 41/100,000 (Benn et al., 2008).

e Holden and colleagues (2005) looked at managed care organiza-
tions and found an incidence of 47/100,000 for those who were
continuously enrolled for 3 years and 71/100,000 for those en-
rolled for 5 years.

¢ In a health maintenance organization population, incidence for
enrollees under age 65 was 35.5/100,000 (Annegers et al., 1999),
although this age group would be expected to have a lower inci-
dence than adults 65 years old or older, who have a high incidence
of epilepsy (Thurman, 2011).

Existing trend information suggests that the incidence of epilepsy may be
declining in children and increasing among older adults (Hauser et al.,
1993; Kotsopoulos et al., 2002; Sillanpaa et al., 2011). However, it is not
known whether these trends will continue or if changes in the distribution
of risk factors for epilepsy (discussed later) are driving them.

Research Gaps

Epidemiologic research is needed in large, representative U.S. popula-
tions to monitor trends in epilepsy incidence and related mortality and to
track outcomes. Studies need to be conducted among the general popula-
tion and in subpopulations at higher risk: children, for whom prognosis is
a major concern; older adults, who have greater mortality associated with
epilepsy; women, to track outcomes, including reproductive outcomes; as
well as veterans and diverse racial/ethnic and socioeconomic groups, in
order to assess any disparities in incidence, prognosis, and mortality and
to determine opportunities for intervention. Within these subpopulations,
sufficient numbers are needed to compare incidence by etiology, seizure
type, syndrome, and the presence of comorbid conditions. With respect to
treatment, these surveillance data could be used to monitor the outcomes
of epilepsy care and provide feedback to health care providers (Box et al.,
2010; Trevathan, 2011). As examples, specific populations for whom fur-
ther research is needed—older adults, veterans, children, and people with
epilepsy and associated comorbidities—are described below.

Older adults The incidence of epilepsy is highest in children and older
adults (Faught et al., 2012; Hauser et al., 1993; Kotsopoulos et al., 2002;
Stephen and Brodie, 2000). By 2030, about 20 percent of the U.S. popula-
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tion will be age 65 or older, an increase from approximately 13 percent in
2010 (Census Bureau, 2011; IOM, 2008). Due to the aging of the popu-
lation and increases in life expectancy, the number of older adults who
develop or have epilepsy will increase. Some of the increase will be from
known causes, such as stroke, dementia, and TBI, which is often due to
falls. Better medical management of stroke has increased survival rates and,
thus, the number of survivors at risk for epilepsy; the number of people
with aging-related dementia also is increasing; and the incidence of fall-
induced TBI is rising in older adults (Annegers et al., 1995; Broderick et al.,
1989; Fuster and Bansilal, 2010; Kannus et al., 2007; Ramanathan et al.,
2012; Tartaglia et al., 2011; Watson and Mitchell, 2011). Older adults
with epilepsy may experience greater disability because of deteriorations in
health due to advanced age, comorbid conditions, and greater likelihood of
side effects from seizure medications due to altered pharmacokinetics and
interactions with other medications (Faught, 1999). The resultant impair-
ments can decrease quality of life and increase the need for health services
and long-term care (Guralnik et al., 1996). In anticipation of a growing
number of older adults with epilepsy, additional research is needed that fo-
cuses on concerns specific to this population, including preventing adverse
medication interactions and disability and maintaining independent living.

Epilepsy takes freedom from those who suffer from it. We cannot allow
our citizens who have fought for freedom to lose their own freedom.
—Kevin Malone

Veterans Returning service members from Operation Enduring Freedom
(OEF) and Operation Iraqi Freedom (OIF) are a specific population in
which research on epilepsy incidence is needed, because TBI, the most com-
mon injury of OEF-OIF (U.S. Army Traumatic Brain Injury Task Force,
2007), is associated with up to a 53-percent risk for posttraumatic epi-
lepsy, depending on the severity of the injury (Salazar et al., 1985). The
number of service members who survive after sustaining a serious injury
is higher now than for any previous war (Goldberg, 2010; Lowenstein,
2009). Between 2001 and 2007, an estimated 1.6 million U.S. military
personnel were deployed to Afghanistan and Iraq (Tanielian et al., 2008).
Among a study population of approximately 868,000 service members,
approximately 1,300 were hospitalized with a severe TBI, 1,550 with a
moderate TBI, and 133 with a mild TBI (Wojcik et al., 2010). However,
most people who sustain a mild TBI are not hospitalized, and many do not
go to the emergency department (U.S. Army Traumatic Brain Injury Task
Force, 2007), and mild TBIs comprise approximately three-quarters of all
TBI cases in OEF-OIF service members (Armed Forces Health Surveillance
Center, 2012). A report of the Armed Forces Epidemiological Board (2006)
found that the Department of Defense (DOD) did not have a system-wide
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approach for identifying, treating, and monitoring TBIs, especially mild
cases. Since that report, the DOD has established and is working to imple-
ment guidelines for the identification and treatment of mild TBI (U.S. Army
Traumatic Brain Injury Task Force, 2007). Similarly, the Department of
Veterans Affairs has also dedicated efforts to recognizing and managing
mild TBI in OEF-OIF veterans (GAO, 2008). The emphasis on improved
surveillance and care of mild TBI in today’s conflicts contrasts with earlier
eras, when attention focused on more severe, penetrating TBI (Evans, 1962;
Salazar et al., 19835).

Studies of returning veterans require validated diagnosis of the severity
of TBI and follow-up to monitor a range of potential outcomes, includ-
ing the onset of epilepsy. Questions about the validity of the diagnosis of
mild TBI have arisen in connection with a study of 2,525 service members
answering a questionnaire after 1 year of deployment in Iraq, where symp-
toms of mild TBI were reported by 15.2 percent (Hoge et al., 2008). An
accompanying New England Journal of Medicine editorial highlighted the
difficulty of separating symptoms of mild TBI from posttraumatic stress
disorder (PTSD) and other psychological reactions due to the emotional
trauma of wartime (Bryant, 2008). Because TBI among returning veterans
may be associated with an increased risk for developing epilepsy, work to
distinguish mild TBI from PTSD is crucial. PTSD itself is associated with
the occurrence of seizure-like events that are not epilepsy (D’Alessio et al.,
2006). Recently, Salinsky and colleagues (2011) found that there is a sig-
nificant delay in the diagnosis of seizure-like events with a psychological
basis in veterans treated with seizure medications, suggesting a presump-
tive diagnosis of epilepsy. Among veterans with seizure-like events with a
psychological basis, the delay in diagnosis was nearly five times as long as
for civilians, and the cumulative treatment with seizure medications was
four times higher. Progress in distinguishing between mild TBI and PTSD as
well as between epilepsy and seizure-like events with a psychological basis
is needed to determine the incidence and prevalence of TBI-related epilepsy
among veterans and to provide optimal care.

Children The most catastrophic forms of epilepsy occur in children, par-
ticularly young children. Previous incidence studies have not assembled a
sufficiently large incidence cohort of children with epilepsy to study the
prognosis of most individual syndromes. However, it has been possible to
study risk factors for poor seizure prognosis in childhood onset epilepsy
overall, the risk for status epilepticus (SE), and the risk for early refractory
epilepsy! in different etiologic categories (Arts et al., 2004; Berg et al.,

1As noted in Chapter 1, refractory epilepsy is defined as the failure to control seizures after
two seizure medications (whether as monotherapies or in combination) have been appropri-
ately chosen and used (Kwan et al., 2010) (see also Chapter 4).
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2001a,b; Camfield et al., 2002; Sillanpdd and Shinnar, 2002, 2010). How-
ever, studies have focused on common syndromes, and studies that have
elucidated risk factors for poor prognosis within specific syndromes have
been rare (Wirrell et al., 1996). Future studies of unselected incident cohorts
of children with epilepsy are needed to assemble large enough cohorts with
rare syndromes to study factors affecting prognosis.

Epilepsy accompanied by comorbidities There is some evidence (see the
discussion below on comorbidities) that the prognosis for epilepsy is worse
in the presence of comorbidities that predate the diagnosis of epilepsy.
Because comorbidities may influence epilepsy prognosis and are known
to affect quality of life, studies of the incidence of epilepsy in people with
comorbidities at or before the onset of epilepsy will permit greater under-
standing of the consequences of the disorder when it is accompanied by
comorbidities. For example, case-control studies of people with newly di-
agnosed epilepsy could be conducted retrospectively to identify preexisting
comorbidities, or prospective cohort studies of individuals with depression
or migraine could look at the incidence of epilepsy in these groups. These
studies may provide a greater understanding of how the timing of epilepsy
onset in relation to its comorbidities affects prognosis.

Prevalence

Studies of the prevalence of epilepsy provide information on its burden
in the population. Prevalence data encompass the number of newly diag-
nosed cases of epilepsy as well as cases of epilepsy that persist over time,
which includes people with continued seizures and people who are in remis-
sion but who take seizure medications. Except for rapidly fatal conditions,
prevalence is greater than incidence, because it accounts for the accumula-
tion of cases over time. Prevalence thus reflects the incidence, chronicity,
and related mortality of epilepsy.

Similar to incidence, there is a range of estimates of prevalence of epi-
lepsy in the United States:

e Hirtz and colleagues (2007) estimate annual prevalence at 7.1/
1,000 people.

e The Rochester Epidemiology Project found that prevalence in-
creased from 2.7/1,000 in 1940 to 6.8/1,000 in 1980 (Hauser et al.,
1991).

e Kelvin and colleagues (2007) found a 5/1,000 prevalence in New
York City.

e The Centers for Disease Control and Prevention’s (CDC’s) Behav-
ioral Risk Factor Surveillance System (BRFSS), which depends on
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self-reporting, estimated 8.4/1,000 cases of active epilepsy? (Kobau
et al., 2008). If lifetime prevalence (i.e., ever having epilepsy) is
considered, the BRFSS estimate increases to 16.5/1,000 (1.7 per-
cent of respondents) (Kobau et al., 2008).

Research Gaps

More studies have been done on the prevalence of epilepsy than on
its incidence because prevalence studies are easier and faster to conduct.
Prevalence data are used to inform planning for resources and services to
meet the health care and social needs of people with epilepsy. To obtain a
complete picture of epilepsy, prevalence studies should be conducted us-
ing the same data sources as those in which long-term studies of epilepsy
incidence are conducted. Socioeconomic status (SES) and race/ethnicity
are discussed below as examples of two areas in which further research on
incidence and prevalence is needed.

Socioeconomic status Low SES is associated with a higher incidence of
epilepsy (Heaney et al., 2002). Hesdorffer and colleagues (2005) studied
adults in Iceland and found that people with epilepsy are more likely to
have low SES in comparison to age- and gender-matched controls without
epilepsy. This association exists in a society with universal health care
where everyone has health insurance, and it also persists in adults with
epilepsy of unknown etiology, even after adjustment for cumulative alco-
hol consumption, which could be a confounding factor. Furthermore, low
SES is also associated with an increased prevalence of epilepsy (Morgan
et al., 2000; Shamansky and Glaser, 1979). Reasons for this are not well
understood because these studies did not distinguish between epilepsy of
unknown etiology and epilepsy of known etiology, which is problematic
because some known etiologies of epilepsy (e.g., TBI, stroke) may them-
selves be associated with low SES (Chang et al., 2002; Cubbin et al., 2000).
While associations between SES and the etiology of epilepsy is one possible
explanation for the association between SES and prevalence, existing treat-
ment gaps may play a role as well, since people of lower SES are less likely
to obtain seizure medications or to be under the care of a neurologist than
people of higher SES (Begley et al., 2009), making them more likely to
experience persistent seizures (Chapter 4).

Race/ethnicity A study in the Harlem neighborhood of New York City
found epilepsy prevalence to be higher in Hispanics than in non-Hispanics

2Defined as “a history of epilepsy and currently taking medication or reporting one or more
seizures during the past 3 months” (Kobau et al., 2008, p. 1).
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and a higher prevalence of active epilepsy? in whites than in blacks, although
the prevalence of lifetime epilepsy* was higher in blacks compared to whites
(Kelvin et al., 2007). In this community, there were racial/ethnic disparities
in care; blacks were more likely to receive care in the emergency department
compared to whites and Hispanics. Similarly, Hope and colleagues (2009)
found that blacks and Hispanics were more likely than whites to be diag-
nosed in an emergency department, and blacks were more likely to receive
a suboptimal seizure medication. Differences in care for prevalent epilepsy
were also observed in residents of Alabama and surrounding states, where
blacks were 60 percent less likely than non-Hispanic whites to undergo
epilepsy surgery after receiving electroencephalograph (EEG) monitoring
as part of a surgical evaluation, an association that persisted after control-
ling for factors such as SES and medical insurance coverage (Burneo et al.,
2005). The degree to which differences in epilepsy incidence and prevalence
in different racial/ethnic groups reflect differences in socioeconomic status is
unknown. Also unknown is the degree to which treatment gaps contribute
to the higher epilepsy prevalence in some subgroups.

Next Steps for Incidence and Prevalence Studies

As described in Chapter 2, none of the recent estimates of incidence
and prevalence are based on active and ongoing surveillance of epilepsy in
the U.S. population over time. Updated and longitudinal data are needed
from large, representative populations throughout the country to generate
population-wide estimates of incidence and prevalence and allow subgroup
analysis by severity and type of epilepsy, age, gender, race/ethnicity, geogra-
phy, and SES. This information is necessary to have a complete understand-
ing of the burden of epilepsy in the United States compared to other diseases
and conditions, to show trends over time, and to learn whether specific
populations carry a disproportionate amount of the epilepsy burden so that
actions can be taken to provide needed health care and support services.

Future studies of time trends in the incidence and prevalence of epi-
lepsy conducted in large, representative cohorts will also be able to assess
trends in remission, relapse, and refractory epilepsy. Although previous and
ongoing prospective studies have examined these outcomes, the studies are
mostly short term, outdated, and too small to enable subgroup analysis. A
major contribution of the types of surveillance and population-based stud-
ies suggested in this report would be the ability not only to report incidence
and prevalence but also to examine the course of epilepsy overall and in

3In this study, active epilepsy was defined as having ongoing seizures or taking a seizure
medication within the previous 5 years.

“4In this study, lifetime epilepsy was defined as having a history of two or more unprovoked
seizures.
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subpopulations. Such data may allow assessment of how risk factors influ-
ence the prevalence of epilepsy over time. Specific subgroups of interest
include older adults, veterans, children, people with epilepsy accompanied
by comorbidities, and diverse racial/ethnic and socioeconomic populations.
These data are needed to know where and how to better focus epilepsy
prevention and treatment efforts.

RISK FACTORS

Epilepsy Due to a Known Cause

Cases of epilepsy that have a known etiology have a worse overall
prognosis, more commonly involve persistent seizures, and have a higher
mortality rate than cases in which the cause is unknown (Forsgren et al.,
2005b; Hauser et al., 1998). Less than half of all newly diagnosed cases of
epilepsy have a known structural or metabolic cause (Adelow et al., 2009;
Forsgren et al., 2005a; Hauser et al., 1993). Among people with newly
diagnosed epilepsy, the predominant known causes are stroke, neurode-
generative diseases such as dementia and multiple sclerosis, primary brain
tumors or the spread of cancer from another site to the brain, and TBI
(Annegers and Coan, 2000; Hauser et al., 1993; Herman, 2002; Hesdorffer
et al., 1996a; Kelley and Rodriguez, 2009). Other known causes are rarer
but confer a strong risk for developing epilepsy: brain infections, such
as meningitis, encephalitis, and neurocysticercosis; pre- and perinatal in-
jury; intellectual disability; cerebral palsy; and autism spectrum disorders
(Annegers et al., 1988; Bergamasco et al., 1984; Carpio et al., 1998; Nelson
and Ellenberg, 1987; Rocca et al., 1987; Tuchman and Rapin, 2002; Van
der Berg and Yerushalmy, 1969). A recent study by Crump and colleagues
(2011) found that preterm birth is associated with an increased risk of
epilepsy in adulthood.

Identifying causes of epilepsy is the first step in primary prevention.
Prevention of posttraumatic epilepsy has been attempted through indirect
means and planned interventions. Efforts to prevent epilepsy from devel-
oping after TBI have involved randomized clinical trials of drug therapies;
regrettably, these have not been successful (Temkin et al., 1990, 1999,
2007). Prevention of epilepsy after TBI is a complex problem, because the
types, location, and extent of brain injury vary widely, and the process of
epileptogenesis after TBI is not well understood. The heterogeneity of TBI
has hindered the development of effective interventions to prevent poor
functional outcomes in general. A systematic review of the literature found
that only a third of randomized clinical trials of interventions to prevent
negative health outcomes after TBI have been successful, underscoring the
complexity of this injury (Herndndez et al., 2005). Currently, the prevention
of TBI itself allows the best opportunity to prevent posttraumatic epilepsy.
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Significant public health efforts have successfully increased the use
of helmets and seatbelts to prevent TBI (Coronado et al., 2011). These
measures to reduce the occurrence of TBI have likely led to a decrease in
new cases of epilepsy associated with TBI, although this is undocumented.
However, motor vehicle accidents are still among the leading causes of
TBI (Bruns and Hauser, 2003; Coronado et al., 2011; Labi et al., 2003;
Tagliaferri et al., 2006). Furthermore, in some populations, the incidence
of TBI appears to be rising. For example, the number of visits to the emer-
gency department because of TBI due to sports and recreational activities,
in particular bicycling and football, increased from approximately 150,000
to 250,000 between 2001 and 2009 (Gilchrist et al., 2011). Therefore, TBI
remains a significant public health problem, where people who participate
in sports, especially children and adolescents, and members of the military
and older adults (discussed earlier in the chapter) are at particularly high
risk (Armed Forces Health Surveillance Center, 2012; Gilchrist et al., 2011;
Ramanathan et al., 2012).

The prevention of other risk factors for epilepsy could decrease the
incidence of epilepsy as well. Prevention efforts for stroke often target its
established risk factors, which include hypertension, cigarette smoking, and
insufficient physical activity (Sacco et al., 1999). Results from the 2005
BRFSS found disparities in stroke prevalence among categories such as race/
ethnicity, age, and educational level (Neyer et al., 2007), indicating a need
for targeted prevention programs. Prevention of brain infections such as
meningitis through the use of childhood vaccines has proven to be effective
(Robbins et al., 1996; Tsai et al., 2008) and should be continued.

Among the known infectious etiologies of epilepsy, primary prevention
associated with neurocysticercosis’ may be most likely to succeed. Neu-
rocysticercosis is caused by infection of the nervous system by a type of
tapeworm, Taenia solium, and is a major cause of epilepsy in many devel-
oping countries throughout the world, including Latin America. Like other
parasites that are transmitted through the digestive tract, tapeworms are
spread to others through the consumption of food contaminated with the
feces of an infected carrier, primarily due to poor sanitation, improper food
handling practices, and inadequate hand washing. Neurocysticercosis is in-
creasingly diagnosed in areas of the United States, especially the Southwest
and other areas with large populations who travel to or immigrate from
countries where the parasite is endemic (Del Brutto, 2012; Ong et al., 2002;
White, 2000). For people who develop epilepsy from neurocysticercosis,

3SCysticercosis is a parasitic infection with Taenia solium, an adult tapeworm, resulting from
ingestion of the eggs of the tapeworm through consuming undercooked food (e.g., vegetables,
pork) or water contaminated with the feces of a carrier of T. solium larvae. Cysticercosis that
involves the central nervous system is termed neurocysticercosis and is the most common
parasitic brain infection (DeGiorgio et al., 2004).
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treatment of the infection has not been shown to reduce seizures (Carpio
and Hauser, 2002; Carpio et al., 1998, 2008).

A study in a farming community in California found the sero-prevalence
of T. solium was associated with decreased frequency of hand washing
(DeGiorgio et al., 2005), suggesting a feasible intervention for primary
prevention. The annual economic burden of neurocysticercosis infection
due to hospitalizations was estimated to be $7.9 million per year in Los
Angeles County from 1991 to 2008 (Croker et al., 2010).

Although the risk for developing epilepsy following infection with
the T. solium parasite is unknown, neurocysticercosis has been associated
with premature death (Sorvillo et al., 2007). In an effort to identify new
diseases or epidemics and mount a rapid response, the CDC has assembled
a network of 11 U.S. emergency departments. One focus of this network
is neurocysticercosis (Talan et al., 1998). In a study of patients who visited
the network’s emergency departments with seizures, 2.1 percent had sei-
zures attributable to neurocysticercosis, and among the Hispanic patients,
approximately 9 percent had seizures attributable to it (Ong et al., 2002).
Hispanic ethnicity, uninsured status, being born outside the United States,
and visiting an endemic country are all risk factors for neurocysticercosis.

In the few mortality studies conducted, few deaths are attributed to
cysticercosis on death certificates (Santo, 2007; Sorvillo et al., 2007). The
disease was identified as causing an estimated 221 deaths in the United
States from 1990 to 2002; however, given the limited data on cysticercosis
in the United States, this may be an underestimate due to a failure to diag-
nose or recognize the disease (Sorvillo et al., 2007).

In a Bolivian study of people with active epilepsy,® 26 percent were
identified as having neurocysticercosis, based upon epidemiologic criteria
and clinical manifestation. Additionally, neurocysticercosis was present in
83 percent of those with epilepsy of a known cause who died during the
study (half of the total deaths in the study) (Nicoletti et al., 2009). Thus,
neurocysticercosis represents a meaningful proportion of epilepsy cases
in developing countries and increasingly in the United States, particularly
among Hispanics.” In the BRFSS, the prevalence of active epilepsy® among
U.S. Hispanics was 6.6/1,000 and the prevalence of inactive epilepsy was
9.0/1,000 (Kobau et al., 2008). Using the 2010 U.S. Census data (Ennis
et al., 2011), this translates into 333,300 U.S. Hispanics with active epi-

¢Defined in this study as people who have ongoing seizures (within the last S years) or are
currently taking seizure medications.

“Hispanics made up 16 percent of the U.S. population in the 2010 U.S. Census, which was
an increase from 13 percent in the 2000 Census (Ennis et al., 2011).

8 Active epilepsy in this study was defined as “a history of epilepsy and currently taking medi-
cation or reporting one or more seizures during the past 3 months” (Kobau et al., 2008, p. 1).
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lepsy and 454,500 with inactive epilepsy, among whom approximately 10
percent may have epilepsy caused by neurocysticercosis (Ong et al., 2002).

Next Steps for Prevention: TBI, Stroke, and Brain Infections, Including
Neurocysticercosis

Continued efforts are needed to prevent the occurrence of TBI, includ-
ing from motor vehicle accidents and in sports and the military. Research
assessing risk factors for sports-related TBI and effectiveness of helmet
design in preventing TBI should be part of these efforts in addition to the
promotion of helmet use. Additional work is needed in the prevention of
stroke, including interventions to decrease risk factors in disproportionately
affected populations, and the continued use of vaccines is needed to prevent
brain infections such as meningitis.

With growing numbers of people being diagnosed, neurocysticercosis
is an important public health problem in the United States (Del Brutto,
2012; Ong et al., 2002; Serpa et al., 2011; Sorvillo et al., 2011; Wallin and
Kurtzke, 2004; White, 2000). Recently, cysticercosis was highlighted as a
“neglected infection of poverty in the United States” (Hotez, 2008). There
are opportunities for prevention of this disease; in fact, in 1992, the Inter-
national Task Force for Disease Eradication determined that cysticercosis
is one of ten potentially eradicable diseases (CDC, 1992). Public education
and sanitary measures should be used to decrease the occurrence of infec-
tion with the T. solium parasite (Sotelo, 2011). If these primary prevention
measures are successfully implemented, it may be possible to track their
effects on the development of epilepsy in different populations and geo-
graphic areas. Interventions to decrease the prevalence of neurocysticercosis
in high-risk populations who travel to or immigrate from endemic countries
could significantly reduce the percentage of those populations who will
develop epilepsy.

Epilepsy Due to Unknown Causes

In this chapter epilepsy due to unknown, genetic,” or presumed genetic
causes is called “epilepsy of unknown etiology” for simplicity. The major-
ity of new-onset cases of epilepsy are of unknown etiology (Adelow et al.,
2009; Forsgren et al., 2005a; Hauser et al., 1993). The assumption is that
etiologies exist but have not yet been detected. While the risk for continued
seizures is relatively lower in epilepsy of unknown etiology than in epilepsy
due to structural or metabolic causes and early mortality is lower (Forsgren

9For example, identified genes, such as SCN1A, are rare but confer a strong risk for develop-
ing epilepsy (Ferraro et al., 2006).
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et al., 2005b; Hauser et al., 1998), there are risk factors for continued
seizures and for increased mortality long after the diagnosis of epilepsy,
suggesting that such cases are not benign. Moreover, increasing numbers of
genetic mutations are being discovered that result in catastrophic epilepsies
such as Dravet syndrome and other severe epilepsy syndromes with onset
in infancy (Carranza Rojo et al., 2011), or in congential syndromes such as
tuberous sclerosis complex that may result in epilepsy (Holmes et al., 2007).

Although several risk factors for developing epilepsy of unknown etiol-
ogy have been elucidated recently, including mental health conditions and
migraine (Hesdorffer et al., 2004, 2006; Ludvigsson et al., 2006; Ottman
and Lipton, 1994), evidence that would support causality is lacking. It is
possible that genes may be discovered to explain the occurrence of some of
these epilepsies or that other factors common to both epilepsy and the risk
factors may be found that contribute to the occurrence of these disorders.

Research Gaps

The potential array of risk factors for epilepsy of unknown etiology
is incompletely understood and elucidated. This is a significant gap in
knowledge pertaining to more than half of all new cases of epilepsy. Fur-
ther epidemiologic studies can help to close this gap by examining other
potential risk factors for developing epilepsy in the absence of established
causes and can examine factors such as stress that may contribute to the as-
sociation between low SES and risk for developing epilepsy. As knowledge
accumulates, it may be possible to consider ways to prevent some of these
cases, but this is a hope for the future.

COMORBIDITIES

Comorbidity is defined as the “co-occurrence of two supposedly sepa-
rate conditions at above chance levels” (Rutter, 1994, p. 100). Common
comorbidities among people with prevalent epilepsy include somatic,'?
neurological, and mental health conditions (e.g., Beghi et al., 2002; Boylan
et al., 2004; Gaitatzis et al., 2004a; Jacoby et al., 1996; O’Donoghue et al.,
1999; Ottman et al., 2011; Téllez-Zenteno et al., 2007b). Only a subset of
these comorbidities has been examined in incidence and prevalence stud-
ies. Having additional information from studies in new-onset epilepsy is
important, because studies of comorbidities in prevalent epilepsy do not
permit identification of the sequence in which the conditions occur, which
can be vital in understanding the reasons why comorbidities co-occur with
epilepsy. In addition, little is known about the best strategies for prevent-

10Related to the body.
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ing these comorbidities in people with epilepsy or minimizing their adverse
effects. The additional cost and burden on the health care system of epi-
lepsy’s comorbidities are likely to be significant, but at this point no cost or
utilization studies have been done. Further, changing trends in the incidence
and prevalence of comorbidities may affect the prevalence of epilepsy, as
described previously with respect to stroke, dementia, and TBI.

Many of the risk factors for epilepsy are also comorbidities, because
they are chronic or episodic conditions that continue to affect the indi-
vidual’s health after the onset of epilepsy. Table 3-1 lists common comorbid
conditions associated with epilepsy. Recently, Berg (2011) proposed a con-
ceptualization of epilepsy as linked to a spectrum of disorders and high-
lighted potential shared mechanisms that may cause both epilepsy and some
of its comorbidities as well as affect health and quality-of-life outcomes.
However, the mechanisms that underlie these associations and the impact
of comorbidities on the prognosis of epilepsy itself are not well understood
currently, including whether specific populations (e.g., older adults, people
of low SES) are more likely to have a higher comorbidity burden (Thurman
et al., 2011). Improved data on epilepsy’s comorbidities and their impact
on the course of epilepsy and quality of life are needed. This chapter dis-
cusses comorbidities in terms of opportunities in epidemiologic research
and prevention efforts, Chapter 4 analyzes the impact of comorbidities on
health care, and Chapter 6 explores the consequences of comorbidities for
quality of life.

Somatic Disorders

A number of somatic disorders have been associated with epilepsy in
cross-sectional studies. In a population-based, cross-sectional study, the
most common somatic comorbid conditions among adults with prevalent
epilepsy were fractures, asthma, diabetes, ischemic heart disease, and heart
failure (Gaitatzis et al., 2004a). Another large, cross-sectional study of
prevalent epilepsy reported an increased prevalence of fibromyalgia and
asthma among people with epilepsy compared to those without epilepsy
(Ottman et al., 2011). In addition to the comorbidities already mentioned,
another population-based study identified anemia and nonischemic heart
disease as comorbidities (Nuyen et al., 2006). Conversely, one case-control
study of people with congenital heart disease identified epilepsy as an as-
sociated disorder (Billett et al., 2008).

Fractures are likely consequences of epilepsy or its treatment, discussed
later in the chapter. Neoplasia likely precedes the onset of epilepsy, since
primary brain tumors and cancer metastases from another site to the brain
are known epilepsy risk factors. Some somatic conditions, such as ischemic
heart disease, diabetes, and heart failure, may be related to epilepsy through
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TABLE 3-1

EPILEPSY ACROSS THE SPECTRUM

Comorbid Conditions Associated with Epilepsy

Condition

Category

Somatic disorders

Neurological
disorders

Mental health
conditions

Cognitive
disorders

Infectious disease
Infestations

Physical disabilities
Injuries

Nutritional
problems

Fractures

Asthma and other pulmonary
conditions

Diabetes

Heart disease and heart failure
Osteoarthritis, osteopenia, and
osteoporosis

Fibromyalgia

High blood pressure

Anemia

Stroke

Alzheimer’s disease

Brain neoplasm

Autism spectrum disorders
Cerebral palsy

Migraine

Chronic pain and neuropathic pain

Mood disorders (e.g., depression)

Anxiety disorders
Alcohol-related disorders
Attention deficit hyperactivity
disorders

Schizophrenia and psychotic
disorders

Personality disorders
Suicidality

Seizure-like events with a
psychological basis

Cognitive impairment
Intellectual disability
Learning disability
Memory dysfunction

Neurocysticercosis
Meningitis
Encephalitis

Possibly onchocerciasis and
toxocariasis

Hearing and vision loss
Accidents and injuries

Malnutrition
Gastrointestinal bleeding
Obesity

Sources

Babu et al, 2009; Coppola
et al, 2009; Gaitatzis et al.,
2004 a; Hesdorffer et al.,
1996b; Nuyen et al,, 2006;
Ottman et al., 2011

Berg et al,, 2011; Bolton et al.,
2011; Gaitatzis et al., 2004a;
Hauser et al,, 1993; Ottman
et al, 2011; Wallace, 2001

Berg et al.,, 2011; D’Alessio

et al, 2006; Davies et al,,
2003; Gaitatzis et al., 2004a,c;
Hesdorffer et al., 2000, 2004,
2006, 2007; Qin et al.,, 2005;
Rodenburg et al., 2005

Elger et al.,, 2004; Hermann
and Seidenberg, 2007;
Sillanpaa, 2004

Annegers et al,, 1988; Carpio
et al, 1998; Rocca et al., 1987

Kabore et al.,, 1996; Nicoletti
et al,, 2002, 2007, 2008; Pion
et al, 2009

Murphy et al., 1995
Tomson et al., 2004

Crepin et al,, 2007; Daniels
et al, 2009; Gaitatzis et al,,
2004a

SOURCE: Adapted from Thurman et al., 2011. Reprinted with permission from John Wiley and Sons.
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their association with stroke. Little is understood about the relationship

between the remaining somatic comorbidities and epilepsy (Gaitatzis et al.,
2004a).

Research Gaps

Gaps in knowledge include

e the identification of risk factors for somatic comorbidities related
to epilepsy, which could provide insights into whether these co-
morbidities are currently unrecognized risk factors for developing
epilepsy of unknown etiology; and

e the extent to which increased identification of somatic comorbidi-
ties in prevalent epilepsy is due to more frequent medical visits by
people with epilepsy, compared to those without.

Neurological Comorbidities

Many of the neurological comorbidities identified in people with epi-
lepsy are themselves causal factors for developing epilepsy, such as Alzheim-
er’s disease and stroke in adults, brain neoplasms in children and adults,
and autism spectrum disorders and cerebral palsy in children (Gaitatzis
et al., 2004a; Hauser et al., 1993; Hesdorffer et al., 1996a; Tuchman and
Rapin, 2002; Wallace, 2001). Several pain disorders are associated with
prevalent epilepsy, including migraine, chronic pain, and neuropathic pain
(Ottman et al., 2011); however, none of these are known causal factors.

Among children, there is a bidirectional relationship between autism
spectrum disorders and epilepsy, particularly for children with a low IQ
(Amiet et al., 2008; Berg et al., 2011; Tuchman and Rapin, 2002) (see also
the discussion of cognitive dysfunction).

e A study in a cohort of children with epilepsy found that 5 percent
of the children also had autism spectrum disorders (Berg et al.,
2011), compared to the estimate of 0.9 percent in the general
population of children aged 8 years (CDC, 2009). Both West
syndrome!! and intellectual impairment were associated with
the autism spectrum. Among children with epilepsy and without
cognitive impairment, autism spectrum disorders occurred in 2.2
percent and being male was the only associated risk factor (Berg
et al., 2011).

West syndrome (i.e., infantile spasms) is an epilepsy disorder in children usually accom-
panied by severe and multiple comorbidities.
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e In a prospective study, the risk for autism spectrum disorders in
children with epilepsy diagnosed within the first year of life was 14
percent. Among those with autism spectrum disorders and seizures,
69 percent had symptomatic seizures, generally due to brain injury,
and 46 percent had West syndrome (Saemundsen et al., 2008).

These studies suggest that at least part of the increased risk for epilepsy in
autism spectrum disorders may reflect increasing brain damage, some of
which may have a genetic basis.

Two of the neurological disorders mentioned above, migraine and
stroke, bear specific mention because they offer an opportunity to un-
derstand ways to prevent epilepsy or ameliorate its outcomes. There is a
bidirectional relationship between migraine and epilepsy, where having a
history of one condition is associated with an increased risk for the other
(Ludvigsson et al., 2006; Ottman and Lipton, 1994). Velioglu and col-
leagues (2005) found that people with both epilepsy and migraine had
poorer seizure control than people with epilepsy but without migraine.
The latter finding is important, because it suggests that the drugs used to
treat epilepsy, some of which are also used in migraine, may not work to
the same degree in people with both conditions. There may be a common
risk factor for both disorders or a common underlying genetic susceptibil-
ity that may, in the future, suggest novel therapies in epilepsy accompanied
by migraine.

Among older adults, the occurrence of either stroke or epilepsy is as-
sociated with an increased risk for the other condition (Cleary et al., 2004;
Hauser et al., 1993; Kotila and Waltimo, 1992; Shinton et al., 1987). This
bidirectional relationship may be explained by hypertension or, in epilepsy
of unknown cause, by untreated left ventricular hypertrophy, a marker of
severe hypertension, both of which are associated with an increased risk for
developing seizures, even in the absence of stroke (Hesdorffer et al., 1996b;
Ng et al., 1993). In this context, it is interesting to note that diuretics, a
first-line treatment for hypertension, are protective for the development of
epilepsy of unknown cause (Hesdorffer et al., 2001), a finding supported
by animal studies (Hochman et al., 1995; Maa et al., 2011). Epidemiologic
studies have stimulated the development of novel diuretics as treatments
for seizures and the use of carbonic anhydrase inhibitors (which can act as
diuretics), previously used in childhood epilepsy, in adult epilepsy (Edwards
et al., 2010; Haglund and Hochman, 2005; Kozinska et al., 2009; Lim
et al., 2001).

Mental Health Comorbidities

Mental health comorbidities have been recognized in people with epi-
lepsy since the time of the ancient Greeks (Temkin, 1971), yet even today a
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significant percentage of people with epilepsy may have mental health con-
ditions that remain undiagnosed and untreated. The term “mental health
conditions” is used here to reflect a range of conditions (e.g., depression,
anxiety, attention deficit hyperactivity disorder [ADHD], psychosis) de-
scribed in the Diagnostic and Statistical Manual of Mental Disorders,
Fourth Edition (DSM-IV).

In the 1970s, studies of mental health conditions in people with preva-
lent epilepsy became a topic of interest for researchers exploring the adverse
effects of seizure medications (Trimble and Reynolds, 1976). Many studies
subsequently examined the frequency of these disorders and conditions in
people with prevalent epilepsy (e.g., Beghi et al., 2002; Boylan et al., 2004;
Jacoby et al., 1996; O’Donoghue et al., 1999; Téllez-Zenteno et al., 2007b).
These studies, which included population-based studies and studies in refer-
ral centers, found that many mental health comorbidities were attributable
to the challenges of living with epilepsy, an unpredictable and stigmatizing
disorder. As a group, the cross-sectional studies did not assess the sequence
of the conditions, and some lacked a comparison group. Despite these
methodological weaknesses, some people with epilepsy clearly experience
adverse psychosocial outcomes associated with mental health conditions
that affect their quality of life (Gilliam et al., 2003).

Longitudinal epidemiologic studies have established a more complex re-
lationship between mental health conditions and epilepsy than revealed by
cross-sectional studies. For example, behavioral problems and ADHD have
been found to have a bidirectional relationship with epilepsy, with either
condition increasing the risk for the other (Austin et al., 2001; Dunn et al.,
1997; Hesdorffer et al., 2004; Holtmann et al., 2003; Jones et al., 2007;
Williams et al., 1998). In two case-control studies of children with their
first recognized, unprovoked seizure, behavioral disturbances before the
onset of the first seizure were more frequent among children who developed
epilepsy than among controls (siblings without epilepsy or children with no
additional seizures) (Austin et al., 2001; Dunn et al., 1997). A population-
based, case-control study conducted among Icelandic children found that
those with an unprovoked seizure were 2.5 times more likely than age- and
gender-matched controls to have a prior history of ADHD (95 percent CI =
1.1-5.5) that met DSM-IV criteria (Hesdorffer et al., 2004). The association
was restricted to ADHD-predominantly inattentive type (Hesdorffer et al.,
2004). When the occurrence of new-onset seizures is examined in people
with ADHD (Holtmann et al., 2003; Williams et al., 2001), the percent-
age developing unprovoked seizures is 4 to 40 times greater than expected
(Hauser et al., 1993; Hesdorffer et al., 2004). Recent research suggests that
the co-occurrence of ADHD and epilepsy is due to frontal lobe dysfunction
(Hermann et al., 2008a).

The incidence of psychosis increased following the diagnosis of epilepsy
in two population-based registry studies in Denmark. In the earlier study,
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the incidence of nonorganic, nonaffective psychoses was significantly in-
creased for people with epilepsy, even after those diagnosed with learning
disabilities or substance abuse were excluded (both of which increase the
risk for developing epilepsy) (Bredkjaer et al., 1998). In the second study,
epilepsy was associated with a 2.5-fold increased risk for schizophrenia,
even for people without a family history of psychosis—an important ex-
clusion, because positive family history might be expected to explain the
increased risk (Qin et al., 2005). The risk was dependent on age at onset
of epilepsy, with a significantly increased likelihood of schizophrenia ob-
served with increasing age of epilepsy onset, suggesting that the peak age
of schizophrenia incidence among people with epilepsy is greater than the
peak incidence of 22 years reported for the general population (Thorup
et al., 2007). The risk of developing schizophrenia is also increased in indi-
viduals with a history of febrile seizures, particularly when febrile seizures
are followed by the development of epilepsy (Vestergaard et al., 2005).
Recently, Chang and colleagues (2011) found that the association between
schizophrenia and epilepsy is bidirectional.

Next Steps for Prevention: Depression

A history of depression is associated with an increased risk for develop-
ing epilepsy (Forsgren and Nystrom, 1990; Hesdorffer et al., 2000, 2006).
Depression is also associated with a worse prognosis of seizures (Hitiris
et al., 2007a), and a lifetime psychiatric history is associated with poor sei-
zure control after surgery (Kanner et al., 2009). This latter finding implies
that a worse seizure outcome could exist even after surgical removal of the
lesion presumed to cause the seizures. Given current knowledge, it is pos-
sible that interventions can be developed for the comorbidity of depression
and epilepsy.

Rather than the burden associated with having epilepsy increasing the
risk for depression, the above findings suggest that depression may lower
the seizure threshold, leading to an increased risk for epilepsy and an in-
creased risk for continued seizures. This possibility is further supported by
data from phase II and III clinical trials of psychotropic drugs conducted in
the United States between 1985 and 2004, which found that the incidence
of seizures was 52 percent lower in people who received antidepressants
than in people receiving placebo (Alper et al., 2007). This result suggests
that serotonergic mechanisms (i.e., those related to the neurotransmitter
serotonin) underpin the occurrence of seizures in people with depression.
Serotonergic mechanisms also may be associated with continued seizures
in people with a history of depression and epilepsy; this possibility is sup-
ported by animal studies (Mazarati et al., 2008). Thus, it may be possible
to decrease the occurrence of seizures in people with epilepsy and depres-



EPIDEMIOLOGY AND PREVENTION 129

sion through the use of antidepressants that affect serotonin activity. This
approach has been taken in interventions for people with stroke, in which
placebo-controlled randomized clinical trials of antidepressants within 6
months of a stroke showed significant decreases in mortality (67.9 percent
of people receiving antidepressants were alive at 9-year follow-up compared
with 35.7 percent of those receiving the placebo treatment), whether they
had depression or not (Jorge et al., 2003).

Research Gaps

As described in Chapter 4, standard screening protocols are needed
to identify people with epilepsy who have mental health comorbidities.
Studies are needed in populations of people with epilepsy and diagnosed
mental health comorbidities to determine whether treatment of these co-
morbidities improves overall health outcomes for people with epilepsy.
Further, additional research is needed to identify effective public health
interventions for epilepsy and mental health comorbidities. Few studies
have examined interventions for mental health conditions in people with
epilepsy. In one of the only studies of children or youth, Martinovic and
colleagues (2006) observed that a cognitive-behavioral intervention reduced
depressive symptoms in adolescents with epilepsy and improved quality of
life, but the results were not statistically significant, perhaps due to small
sample size. Future studies of behavioral and other types of interventions
for people with epilepsy and comorbid mental health conditions require
adequate sample sizes to demonstrate effectiveness.

The Managing Epilepsy Well (MEW) Network!? is an important effort
in the development of behavioral interventions for people with epilepsy
and comorbid mental health conditions (see also Chapters 4 and 7). The
CDC Prevention Research Centers and Epilepsy Program formed the MEW
Network in 2007 to encourage research focused on the self-management
of epilepsy, with the ultimate goal of improving quality of life. The MEW
Network conducts research on interventions aimed at the broad area of
self-management support, defined by the Institute of Medicine as “the
systematic provision of education and supportive interventions [by health
professionals] to increase patients’ skills and confidence in managing their
health problems, including regular assessment of progress and problems,
goal setting, and problem-solving support” (IOM, 2003, p. 52). Self-man-
agement for epilepsy includes the information and resources that people

12Currently four academic universities participate in the MEW Network, in collaboration
with community partners (e.g., state and local Epilepsy Foundation affiliates), state and
federal agencies (e.g., the CDC), and others. For more information, see www.sph.emory.edu/
ManagingEpilepsyWell/.
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with epilepsy and their families need to develop skills and behaviors that en-
able them to actively participate in patient-centered care. Studies conducted
by the MEW Network seek to identify and better understand what epi-
lepsy self-management needs are and evaluate programs that are designed
to improve self-management skills in a variety of contexts. Since mental
health comorbidities are common in epilepsy, the MEW Network is testing
interventions such as Project UPLIFT (Chapter 4), which is designed to help
people with epilepsy and co-occurring depression through a combination
of cognitive-behavioral therapy and mindfulness techniques (Thompson
et al., 2010; Walker et al., 2010). Broadening the scope of comorbidities
covered by MEW Network interventions—for example to look at anxiety
disorders—would be beneficial.

Cognitive Dysfunction

Cognitive dysfunction is a major concern for people with epilepsy,
particularly at both ends of the age spectrum. Many people with epilepsy
experience declines in cognitive function, which will become increasingly
important as the population with epilepsy ages. In addition, the impact of
having intellectual disability on the risk for developing epilepsy is profound
in children and young adults as well.

In a study of children with intellectual disabilities (98 percent had an
IQ less than 70), approximately 15 percent developed epilepsy'® by 22
years of age (Goulden et al., 1991), reflecting a 43-fold increased risk in
comparison to children without intellectual disability (Hauser et al., 1993).
When adjustment is made for age, SES, and gender, among children with
intellectual disabilities a 9-fold increased risk to have one or more seizures
was found when compared to matched comparisons (Richardson et al.,
1980). Furthermore, the presence of disabilities associated with intellectual
disability strongly increases the risk for developing epilepsy. The risk is 38
percent for those with intellectual disability and cerebral palsy, compared
with 5.2 percent risk in the absence of associated disabilities (Goulden
et al., 1991). In addition to the 43-fold increased risk for epilepsy in chil-
dren with intellectual disability, there is a 123-fold increased risk in children
with cerebral palsy (Carlsson et al., 2003). Results are similar for autism
spectrum disorders with or without intellectual disability and cerebral palsy.
By 10 years of age, the cumulative probability of developing epilepsy is 8
percent for children with autism spectrum disorders only, compared to 27
percent for children with autism spectrum disorders and severe intellectual
disability and 67 percent for children with autism spectrum disorders, se-
vere intellectual disability, and cerebral palsy (Tuchman and Rapin, 2002).

B3In this study, defined as two or more nonfebrile seizures.
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Common epilepsy-associated cognitive impairments affect several do-
mains, especially memory and psychomotor speed. Executive dysfunction,
such as deficits in working memory and planning abilities, has been noted
in many children and adolescents with epilepsy (MacAllister et al., 2011).
As noted by Bhise and colleagues (2010), these problems have been at-
tributed to an interplay of genetic susceptibility, uncontrolled seizures,
subclinical epileptiform discharges,'# postictal states,!S psychosocial fac-
tors, underlying abnormalities of the brain, and use of seizure medications.
A variety of factors—many of which are not intrinsically associated with
having seizures or treatment—impact the neurobehavioral status of people
with epilepsy (Hermann and Seidenberg, 2007). For example, even people
with newly diagnosed epilepsy who have not yet begun treatment—and
who do not have other neurological disorders—have significantly worse
results than healthy volunteers in several cognitive domains (Taylor et al.,
2010). Similarly, Hermann and colleagues (2006a) found that children with
new-onset epilepsy demonstrate cognitive impairment and academic under-
achievement in comparison to children without epilepsy.

The presence of neurobehavioral comorbidities, particularly ADHD or
academic problems, at the time of epilepsy onset is an important marker of
impaired cognitive development before and after epilepsy onset (Hermann
et al., 2008c). Clinically significant declines in intellectual or cognitive
abilities are seen in a subgroup of about 10 to 25 percent of children after
the onset of epilepsy. This subgroup includes children who have frequent
seizures, those who take multiple seizure medications, and those whose
epilepsy began at an early age, although the role of psychosocial factors
may be important as well (Vingerhoets, 2006). An increased risk for SE
appears to be associated with severe cognitive impairments, rather than
SE being the cause of cognitive decline (Helmstaedter, 2007). Furthermore,
even if seizures are controlled, cognitive impairments may remain, some of
which may be due to the side effects of seizure medications (Loring and
Meador, 2001).

Long-term epilepsy in adults is commonly associated with significant
impairments in cognition, and in some people these become worse by
middle age (Hermann et al., 2008b). In people with chronic temporal lobe
epilepsy, adverse cognitive outcomes are seen in approximately 20 percent,
including deficits in memory, psychomotor or motor abilities, naming, and
some executive functions (Hermann et al., 2006b). The cognitive decline
often seen in refractory epilepsy can be stopped or reversed to some degree
by successful epilepsy surgery (Téllez-Zenteno et al., 2007a); however,

14Subclinical epileptiform discharges refer to EEG abnormalities without clinical correlates.
I5Postictal states follow a seizure and are characterized by a range of responses, including
confusion, drowsiness, and unresponsiveness.
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many people who undergo epilepsy surgery have low memory functioning
on presurgery tests, and further decline below presurgery levels may not be
possible in some people (Baxendale et al., 2012).

Research Gaps

Currently, there is insufficient knowledge about cognitive impairment
in epilepsy, including its timing, its prognosis, and to what extent refrac-
tory epilepsy causes cognitive decline over time (Hermann and Seidenberg,
2007). Much of the published work is cross-sectional; such studies have
several methodological problems that preclude them from clearly elucidat-
ing the cognitive course of people with epilepsy. These shortcomings include
the studies’ inability to evaluate cognitive status over time and to account
for cohort effects. Further, research on epilepsy and cognitive disorders has,
for the most part, been descriptive rather than explanatory (Hermann and
Seidenberg, 2007). The few prospective studies that have sought to identify
the etiology of cognitive impairment in people with epilepsy also have meth-
odological shortcomings, such as evaluating cognitive status only through
assessments of 1Q, use of cohorts that have a mixture of seizure types, lack
of appropriate control groups, absence of baseline data, polypharmacy,
varying test-retest intervals, and relatively short follow-up periods (Bhise
et al., 2010).

Analysis of cognitive decline in children with epilepsy is particularly
difficult given the extremely small number of studies that have used com-
prehensive neuropsychological test batteries (Vingerhoets, 2006). The
course of cognition in middle-aged and older adults with chronic epilepsy
has been even less studied (Hermann et al., 2008b). Limitations in the
few long-term studies of outcomes after epilepsy surgery include failure
to include an adequate control group; not reporting on outcomes beyond
seizure-related measures, such as cognitive outcomes over a period longer
than 5 years; and a focus on temporal lobe epilepsy (Téllez-Zenteno et al.,
2007a).

For these reasons, a large-scale, well-designed epidemiologic study
on cognitive impairment in epilepsy is a research priority. This might be
achieved though the addition of questions on cognitive impairment in sur-
veys such as the CDC’s BRFSS. In addition, people with epilepsy who are
already experiencing cognitive decline need to be identified and referred to
specialists in order to try to halt additional impairment (Chapter 4). School
performance can be used to identify children at high risk for attention and
behavior problems early on, allowing appropriate management to begin
(Bhise et al., 2010).

Future longitudinal prospective investigations are needed to accurately
describe seizure type and frequency and compare cognitive effects in groups
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of people with different epilepsy syndromes (Vingerhoets, 2006). Study-
ing middle-aged people with epilepsy, who may face later neurocognitive
declines typical of aging, is another important area for future research
(Hermann et al., 2006b). Neuropsychological evaluation can provide es-
sential information for maximal sparing of functional tissues if epilepsy
surgery is undertaken and for monitoring surgery outcomes (Helmstaedter,
2004). Longer-term, prospective, controlled studies of the effects of epilepsy
surgery on cognitive functioning also are warranted (Téllez-Zenteno et al.,
2007a).

OUTCOMES

In addition to the seizures themselves, a number of negative health
outcomes are possible for people with epilepsy, including poorer overall
health status, impaired intellectual and physical functioning, a greater
risk for accidents and injuries, and side effects from seizure medications
and other treatments (Camfield and Camfield, 2007; Kobau et al., 2008;
Tomson et al., 2004). According to data collected by the BRFSS surveys and
the California Health Interview Survey, adults with epilepsy are more likely
than adults without epilepsy to report poor quality of life (Kobau et al.,
2007, 2008). They are more likely to be unemployed or unable to work; to
have low annual household incomes; to be obese and physically inactive;
and to currently smoke. Further, people with poorly controlled epilepsy
report worse quality of life than people with well-controlled epilepsy; and
they report more mentally and physically unhealthy days per month com-
pared to people without epilepsy (Baker et al., 1997; Kobau et al., 2007)
(Chapter 6).

The focus in this chapter is on potentially preventable outcomes in epi-
lepsy, including accidental injury and epilepsy-related mortality, specifically
accidents and injuries, suicide, and SUDEP. First, the course of epilepsy is
discussed briefly to provide some context.

Remission, Relapse, and Refractory Epilepsy

As discussed in Chapter 1, with the appropriate diagnosis and treat-
ment, many people with epilepsy can be free of seizures. Using data from
the Rochester Epidemiology Project, Annegers and colleagues (1979) found
that at 20 years after diagnosis with epilepsy, 70 percent of people with
epilepsy were in remission with at least 5 consecutive seizure-free years.
Similarly, 63 percent of people with epilepsy achieved remission in a study
by Kwan and Brodie (2000), who noted that people who did not respond
to their first seizure medication and those who had numerous seizures be-
fore beginning a medication regimen were more likely to have refractory
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epilepsy. Among adults, the cumulative probability of early remission'® is
56.3 percent, and the cumulative probability of a 2-year remission by the
time an individual has had epilepsy for a decade is 79.5 percent (Del Felice
et al., 2010).

In a prospective study of newly diagnosed children with epilepsy, 74
percent achieved 2 seizure-free years (Berg et al., 2001c¢). This early remis-
sion was less likely if the epilepsy had a structural or metabolic etiology!”
or in cases where there was an increased baseline seizure frequency, family
history of epilepsy, and slowing of brain function as measured by an EEG.
When children with epilepsy of genetic cause!® were excluded and remis-
sion in those with epilepsy of unknown etiology'® was compared to those
with epilepsy of structural or metabolic causes, remission was markedly
higher for epilepsy of unknown etiology, and the only predictor of lack of
seizure remission was perinatal complications (Wirrell et al., 2011). A study
examining long-term outcomes of childhood epilepsy found that children
were more likely to achieve at least 5 years of remission if they had epilepsy
of unknown etiology, no previous febrile seizures, a 3-month remission in
the first 6 months, and a fast response to seizure medications (Geerts et al.,
2010). Refractory epilepsy?® occurred in 9 percent of children who were
followed for almost 15 years (Geerts et al., 2010).

Periods of remission and relapse cycle back and forth in adults and chil-
dren who have continued seizures despite treatment. Cycling of remission
and relapse is seen in adults with refractory epilepsy, with 13 to 24 percent
entering at least a 12-month remission; of those who achieved this remis-
sion, 60 to 71 percent subsequently relapsed (Callaghan et al., 2011; Choi
et al., 2011). In adjusted analysis, the only factor associated with lack of
remission was the number of drugs that had failed to help (Callaghan et al.,
2011). For those who did achieve remission, only focal epilepsy*! predicted
seizure relapse. Repeated remissions and relapses also are common among
children whose seizures do not respond to two drugs, with structural or
metabolic causes of epilepsy being the only predictors of lack of remission
(Berg et al., 2009). Risk factors for lack of remission in children with a

161n this study, early remission is defined as beginning immediately after the initiation of
treatment and lasting at least 2 years.

17The most recent terminology, structural or metabolic etiology, is used here in place of the
previous terminology, remote symptomatic etiology.

18The most recent terminology, genetic etiology, is used here in place of the previous termi-
nology, idiopathic etiology.

19The most recent terminology, unknown etiology, is used here in place of the previous
terminology, cryptogenic etiology.

20In this study, refractory epilepsy is defined as continued seizures for at least 3 months in
a single year despite adequate treatment for at least 2 years.

2!n focal epilepsy, seizures originate in a network of neurons limited to one hemisphere of
the brain (Chapter 1).
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period of continued seizures despite treatment include seizure etiology and
family history of epilepsy, which are not amenable to intervention.

Among people with continued seizures for whom medications do not
work and who then receive surgery, 66 percent experienced at least 2
seizure-free years, and 25 percent subsequently relapsed (Spencer et al.,
20035). Predictors of remission in the group with medial temporal lobe sur-
gery included absence of generalized tonic-clonic seizures and presence of
hippocampal atrophy. In a meta-analysis, predictors of remission included
febrile seizures, mesial temporal sclerosis, tumors, abnormal MRI, concor-
dance between MRI and EEG, and extensive surgery (Tonini et al., 2004).
These results suggest that surgery is most likely to be effective for mesial
temporal sclerosis, compared to other types of epilepsy.

Research Gaps

Accurate estimates of the number of people with refractory epilepsy
and its severity are not available, nor are estimates of the number of people
who could be in remission if they received the appropriate treatment at the
appropriate time. Improved data on the number of people who could be
seizure-free would suggest opportunities to mitigate the current burden of
disease and improve health outcomes and quality of life associated with

epilepsy.

Nonfatal Accidents and Injuries

Accidents and injuries are common among people with epilepsy.2?
Severity of epilepsy affects the risk for injury, with injury rates being
higher in people with poorly controlled epilepsy, particularly those with
generalized tonic-clonic seizures (Asadi-Pooya et al., 2012; Tomson et al.,
2004). This risk factor has been confirmed in a large multicenter European
cohort study, where the risk of injury in children (ages 5 and older) and
adults with epilepsy of less than 10 years’ duration (without any progres-
sive neurological condition) were compared to age- and gender-matched
controls (Beghi and Cornaggia, 2002). After 2 years of follow-up, the cu-
mulative risk for accidents among people with epilepsy was 17 percent at
12 months and 27 percent at 24 months, compared to 12 and 17 percent
in the control group—a significant difference. For study participants, the
probability of accidents not related to seizures was 14 percent by 12 months
and 22 percent by 24 months. Wounds, abrasions, and concussions were
each more common among people with epilepsy than in the control group.

22Accidents are used in this report to refer to unexpected and unintended events that lead
to physical injury or death (also see Epilepsy-Related Death section).
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Complications after the injury also were more common, with people with
epilepsy spending more days in the hospital than the control group (Beghi
and Cornaggia, 1997).

Across studies, seizure type, severity, and frequency were found to be
predictors of accidents and injuries in people with epilepsy as was having
more than three treatment-related adverse effects (Tomson et al., 2004).
Seizure severity is associated with an increased risk for any injury and for
specific injury types—burns or scalding, head injury, dental injury, and frac-
tures. Having at least one seizure per month is associated with an increased
risk for injuries, including burns or scalding and seizures while bathing or
swimming; and a number of adverse events are associated with fractures
and seizures while bathing or swimming (Tomson et al., 2004).

Scant data exist on injury in children with epilepsy. Among children
with newly diagnosed epilepsy, 12.6 percent experienced an injury before
diagnosis, most of which were presumed to be seizure related (Appleton,
2002). In a comparison of children with epilepsy who had no cognitive
impairment and their peer controls, there was no difference in injury
rates, and only the presence of ADHD was associated with a higher injury
rate—in children both with and without epilepsy (Kirsch and Wirrell,
2001). Since children with cognitive impairment experience more seizures
than those without (Aicardi, 1990; Berg et al., 2007), the absence of an
increased risk for injury in this population of children with epilepsy but
without cognitive impairment may reflect less severe and less frequent
seizures.

Next Steps for Prevention: Accidents and Injuries

In combination, these studies suggest that prevention of accidents and
injuries among people with epilepsy will be related to improving seizure
control and avoiding, if possible, adverse effects of seizure medications,
such as dizziness, which may themselves lead to injury. Once seizure-related
accidents are eliminated from consideration, the excess accident and injury
risk for people with epilepsy decreases (Beghi and Cornaggia, 2002). This
finding underscores the importance of controlling risk factors for seizures.
To date there have been no accident and injury prevention trials in people
with epilepsy, although they are clearly needed. Such trials should focus on
those at high risk for injury and build on injury prevention efforts in the
general population.

The risk for fractures in epilepsy is a special case because of the pos-
sible relationship between seizure medications and impaired bone health,
including changes in bone turnover and osteoporosis (Pack, 2008). This is
particularly important among children with disorders that cause vitamin
D deficiency (Vestergaard, 2008). A large population-based study docu-
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mented increased hip-fracture risk associated with ever taking a seizure
medication, particularly liver enzyme—inducing medications (Tsiropoulos
et al., 2008). Other epidemiologic studies also have found an increased
fracture incidence associated with the use of seizure medications and an
association between seizure medications and falls, themselves a common
cause of fractures (Bohannon et al., 1999; Cummings et al., 1995; Ensrud
et al., 2002).

However, the association between fractures and seizure medications
remains uncertain, and fractures in people with epilepsy also may be caused
by the seizures themselves (Vestergaard et al., 1999). Still, given the poten-
tial role of seizure medications in the development of osteoporosis, routine
screening for bone disease in epilepsy is advisable. Currently, only 41 per-
cent of pediatric neurologists and 28 percent of adult neurologists evaluate
patients with epilepsy for bone mineral disease (Valmadrid et al., 2001).
Of those who screen, only 40 percent of pediatric neurologists and 37 per-
cent of adult neurologists reported that they prescribe calcium or vitamin
D supplements to patients with detected bone disease and approximately
half referred patients to specialists (Valmadrid et al., 2001). Thus, a gap in
practice for the prevention of fractures in people with epilepsy is screening
for bone disease and treating it when it is found.

Mortality

Overall mortality is 1.6- to 3.0-fold greater in people with epilepsy
than in the general population (Forsgren et al., 2005b). Among children,
the increased risk of death associated with epilepsy is greater than among
adults, because the usual mortality rate among U.S. children in the general
population is low, whereas the expected mortality among adults increases
with advancing age. Between 1950 and 1994, epilepsy-related mortality
decreased among people under age 20; in adults age 70 years and older,
the mortality rate first declined and then increased (O’Callaghan et al.,
2000). In epilepsy of unknown cause, mortality is increased 1.1- to 1.8-
fold (Forsgren et al., 2005b), with only one study showing a statistically
significant mortality increase 25 to 29 years after diagnosis (Hauser et al.,
1980). In epilepsy of known etiology, by contrast, mortality is increased
2.2- to 6.5-fold (Forsgren et al., 2005b). Gaitatzis and colleagues (2004b)
estimated that 2 years of life are lost in people with epilepsy of unknown
etiology, and 10 years in people with epilepsy of known etiology.

As noted above, among children and adults with epilepsy with known
etiologies of structural or metabolic disorders, studies consistently dem-
onstrate a statistically significant increased mortality. Mortality is highest
when epilepsy is accompanied by neurodeficits, such as cerebral palsy, with
mortality increasing 3- to 12-fold above that of the general population
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(Forsgren et al., 1996). Most deaths in people with a known underlying
cause of their epilepsy occur due to the underlying cause, such as brain
tumor or stroke (which are themselves associated with an increased risk
for death) (Benn et al., 2009). Many challenges remain to identify effective
strategies for decreasing the risk of epilepsy-related deaths.

Status Epilepticus

SE is a common neurological emergency associated with high mortality
(DeLorenzo et al., 1996; Hesdorffer et al., 1998; Logroscino et al., 1997,
2001). Most cases of SE (54 percent) are not associated with epilepsy;
however, when SE is associated with epilepsy, it is usually either the first
or the second time that an unprovoked seizure has been diagnosed; thus,
an epilepsy diagnosis does not often exist prior to the occurrence of SE
(Hesdorffer et al., 1998). Less than 20 percent of unprovoked cases of SE
occur in people with an established diagnosis of epilepsy (Hesdorffer et al.,
1998).

Mortality is high in the first 30 days after SE, with almost 90 percent
of deaths occurring in people with acute symptomatic SE and no deaths in
those with SE of unknown etiology (Logroscino et al., 1997). A 10-year
follow-up study of people who initially survived more than 30 days after
SE found that, of those who died, 43.5 percent of deaths occurred in acute
symptomatic SE and 56.5 percent in unprovoked SE; overall, the study
population had a mortality rate three times that of the general population
(Logroscino et al., 2002). In people surviving who had unprovoked SE,
long-term mortality over a 10-year period occurred in 43 percent of people
whose seizures had a structural or metabolic cause, in 75 percent whose sei-
zures were progressive, and in 29 percent whose seizures were of unknown
cause (Logroscino et al., 2002). Risk factors for long-term mortality in
SE include SE lasting 24 hours or longer, acute symptomatic etiology, and
myoclonic SE (Logroscino et al., 2002).

An important question is whether SE itself is associated with death or
whether death is due to an underlying etiology. This has been examined
in unprovoked seizures of unknown cause, comparing mortality of people
with SE to those with a brief seizure (Logroscino et al., 2008). Compared
to people with brief seizure, those with SE had a 2.4-fold increased risk of
death over 10 years, and increased risk was found in the group over age 65
and among those who later developed epilepsy, where there was a 5- and
6-fold increased risk for death, respectively. This suggests a specific vulner-
ability of older adults who experience SE of unknown etiology. Currently,
the only prevention measure available for SE is early identification or rec-
ognition and treatment of a seizure lasting more than 5 minutes.
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Epilepsy-Related Deaths

Causes of epilepsy-related deaths include accidents and injuries,
SUDEP, and suicide. These deaths may be preventable and are the focus of
the rest of this section.

Fatal accidents and injuries In population-based studies, accidents and
injuries accounted for between 6 and 20 percent of all deaths of people
with epilepsy (Cockerell et al., 1994; Hauser et al., 1980; Rafnsson et al.,
2001; Shackleton et al., 1999). Among institutionalized people with se-
vere epilepsy, 3 to 16 percent of deaths were due to accidents and injuries
(Iivanainen and Lehtinen, 1979; Klenerman et al., 1993; Krohn, 1963), and
in a hospital-based cohort, 7 percent of deaths were due to accidents and
injuries (Nilsson et al., 1997). Compared to the general population, people
with epilepsy have more than twice the risk of death due to accidents and
injuries (Hauser et al., 1980; Rafnsson et al., 2001) and nearly six times the
risk in a hospital-based cohort (Nilsson et al., 1997). Prevention measures
to reduce the occurrence of deaths due to accidents and injuries in epilepsy
should rely on the same interventions proposed for prevention of nonfatal
accidents and injuries.

All of us have recollections of our first exposure to epilepsy. The stigma,
the fear of the tonic-clonic episodes, the restrictions, but not death. People
don’t die from epilepsy. But Carei did—her death certificate reads “cause
of death: SUDEP” . .. This can’t be, no one told me she could die, no one
ever mentioned SUDEP. . . . Research in this field has been limited, but
the small amount of available literature consistently identifies risk factors.
There is a significant underappreciation of mortality in epilepsy.

-Linda Coughlin Brooks

Sudden unexpected death in epilepsy As noted in Chapter 2, deaths cat-
egorized as SUDEP encompass nontraumatic, non-drowning-related deaths
in people with epilepsy that may or may not be associated with a recent
seizure, but are not due to SE (Nashef et al., 2012). In definite SUDEP,
an autopsy reveals no evidence of an anatomical or toxicological cause of
death (Nashef et al., 2012).

SUDEP is the most common of the epilepsy-related causes of death
(Tomson et al., 2004). The risk of sudden death in people with epilepsy is
more than 20 times greater than in the general population (Ficker et al.,
1998), making efforts to prevent SUDEP of paramount importance. Cur-
rent estimates suggest that the incidence of SUDEP is 0.1 to 2.3 per 1,000
person-years*> in community samples; 1.1 to 5.9 for people treated in

23«Person-years” is calculated by multiplying each person being followed by the time that
he or she is observed and then adding across all of the study subjects being followed. A person
followed for 1 year contributes 1 person-year.
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epilepsy centers, many of whom have refractory epilepsy; and 6.3 to 9.3
among those who are candidates for epilepsy surgery or who have seizures
after surgery (Tomson et al., 2008). People with cognitive impairment and
refractory epilepsy are particularly vulnerable populations in which the
cumulative risk of SUDEP can exceed 10 percent (Sillanpda and Shinnar,
2010).

Risk factors for SUDEP have been identified in case-control stud-
ies (Hesdorffer et al., 2011b; Hitiris et al., 2007b; Langan et al., 2005;
Nilsson et al., 1999; Walczak et al., 2001). A recent 40-year follow-up
of childhood-onset epilepsy found recurrent seizures to be the strongest
SUDEDP risk factor (Sillanpaa and Shinnar, 2010). Seizure-related risk fac-
tors include onset of epilepsy at an early age, ongoing frequent seizures,
frequent generalized tonic-clonic seizures, and long duration of epilepsy.
Neurological status, such as IQ less than 70, and the presence of a major
neurological insult (e.g., stroke) also have been identified as risk factors;
these are factors associated with recurrent seizures, as well. Studies have
suggested that an increased risk for SUDEP is associated with frequent
changes in dosing of seizure medication, use at subtherapeutic levels,
polytherapy, use of lamotrigine, and nocturnal seizures (Aurlien et al.,
2012; Berg et al., 2001a; George and Davis, 1998; Hesdorffer et al.,
2011b; Lamberts et al., 2012; Langan et al., 2005; Nilsson et al., 1999;
Walczak et al., 2001). Some authors have suggested that sleep-related dis-
orders, such as obstructive sleep apnea, may contribute to SUDEP (Nobili
et al., 2011; Surges et al., 2009). Among surgical patients in whom the
seizure focus in the brain was removed, there were no cases of SUDEP,
compared to 3 percent among people whose seizures continued (Sperling
et al., 1999).

Although some studies have identified seizure medication polytherapy
as a risk for SUDEP (Hesdorffer et al., 2011b), the strongest evidence from
a meta-analysis of randomized placebo-controlled clinical trials suggests
that it is the occurrence of seizures that drives an increased risk for SUDEP
(Ryvlin et al., 2011), not polytherapy as suggested in previous studies
(Hesdorffer et al., 2011b; Nilsson et al., 1999; Walczak et al., 2001). In
this analysis, the risk for SUDEP in the group treated with polytherapy at
efficacious doses was seven times less than that of the group receiving add-
on placebo. This provides strong evidence that polytherapy at efficacious
doses actually protects against SUDEP (Ryvlin et al., 2011). Additionally,
since the risk for SUDEP is higher in people with recurring seizures, these
findings suggest that trial designs are needed in epilepsy that minimize the
time spent on adjunctive placebo or ineffective adjunctive seizure medi-
cations. A reanalysis of the combined case-control studies supports this
argument (Hesdorffer et al., 2012); after simultaneous adjustment for the
number of seizure medications and the number of generalized tonic-clonic
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seizures, the latter had a strong effect on SUDEP risk, whereas the number
of medications did not affect SUDEP risk.

The role of continued seizures in SUDEP is further implicated by re-
ports of witnessed SUDEP. In one study, 15 of 135 instances of SUDEP
were witnessed (Langan et al., 2000), 12 of which occurred in conjunction
with a generalized tonic-clonic seizure. One person shouted, “I’'m going to
have a seizure” and collapsed without a generalized seizure; one recovered
consciousness after a seizure and collapsed; and one likely died during the
postictal period. Case reports of patients who were monitored in epilepsy
monitoring units when they died or nearly died from SUDEP show that
all experienced a secondary generalized tonic-clonic seizure; most of these
were accompanied by a flat or diffusely suppressed EEG and changes in the
electrocardiogram, including asystole and premature heart beats (Bateman
et al., 2010; Bird et al., 1997; Lee, 1998; McLean and Wimalaratna, 2007;
So et al., 2000).

Next steps for prevention: SUDEP These and other data are very
important for considering potential prevention strategies for these sudden
deaths. One study has found a decreased risk for SUDEP associated with
supervision at night (Langan et al., 2005), suggesting that sleeping in the
same room as another adult or installing monitoring devices may offer the
opportunity to help someone having a seizure during sleep. If SUDEP is
related to continued seizures as suggested above, then it would be impor-
tant to aggressively treat people with continued seizures and to optimize
compliance with seizure medications (Chapter 7), as is done in randomized
clinical trials. While it is also possible that SUDEP is associated with more
severe epilepsy and that treating the seizures will not alter SUDEP risk,
prevention trials should be undertaken in high-risk individuals (e.g., people
with continued seizures, people with known causes of seizures) to determine
whether SUDEP risk declines.

Suicide Deaths due to suicide accounted for 1.3 percent of deaths in a
hospital-based cohort of people with epilepsy (Nilsson et al., 1997) and 1.6
to 9.1 percent in a population-based cohort (Hauser et al., 1980; Rafnsson
et al., 2001). While one study failed to find a significantly increased risk of
death due to suicide (Hauser et al., 1980), other studies have found a risk
of suicide in epilepsy that is 3.5 to 5.8 times that of the general population
(Nilsson et al., 1997; Rafnsson et al., 2001).

An increased risk for developing epilepsy is associated with both sui-
cide attempt and major depression (Hesdorffer et al., 2006); these also are
strong risk factors for later completed suicide (Harris and Barraclough,
1997). In people with epilepsy, the prevalence of suicidal ideation is 12.2
percent, with increased prevalence associated with current or past history
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of major depression and generalized anxiety disorder (Jones et al., 2003).
A Food and Drug Administration report implicated seizure medications
in suicidality generally and in people with epilepsy in particular (FDA,
2008). Controversy exists concerning whether adverse event reporting to
identify suicidality is complete and whether it may reflect reporting bias
because adverse events tend to be reported more frequently by people on
the active drug in comparison to those using the placebo (Hesdorffer and
Kanner, 2009). Additionally, only two seizure medications had a statisti-
cally significant increased risk for suicidality, and small protective effects
were observed for two others. Further observational studies have failed to
clarify these associations (Hesdorffer et al., 2010).

Next steps for prevention: Suicide Suicide prevention strategies have
been systematically reviewed, and those with greatest efficacy include edu-
cation of physicians, restriction of the means to commit suicide, and gate-
keeper education?* (Mann et al., 2005).

e Clinicians need to know how to inform patients with epilepsy and
their families about the risk for suicidal ideation when they take
seizure medications, how to screen these patients for increased
suicide risk, and also how to implement the screening and make
referrals for mental health treatment when appropriate.

e Restricting access to highly lethal means of suicide—through fire-
arms control, detoxification of natural gas, restrictions on pesti-
cides, control of drugs used for intentional overdose, mandatory
use of catalytic converters in cars, and barriers at jumping sites—
are all ways to reduce suicide risk at the population level that can
have an impact on suicide in epilepsy.

e Education of gatekeepers is needed to increase their awareness of
what constitutes increased risk for suicidality and their knowledge
of how to encourage at-risk individuals to seek help.

As yet, no systematic interventions have been reported that focus on pre-
venting suicide in people with epilepsy who are at high risk. Early detection
of suicidal ideation is needed for all people with epilepsy, including children
(Caplan et al., 2005). Targeted interventions are needed for those who have
a past or current history of suicidality, depression, anxiety, bipolar disorder,
or schizophrenia. Broad-based interventions are also needed for people with

24In the field of suicide prevention, gatekeepers are professionals who spend time with
people who may be vulnerable to suicidal ideation. Gatekeepers include a range of people, such
as health professionals, teachers, coaches, law enforcement officers, and members of the clergy.
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epilepsy generally because epilepsy itself is associated with an increased risk
for suicide (Christensen et al., 2007).

Stigma

As described in Chapter 1, over time people with epilepsy have been
subject to stigma based on misinformation and misconceptions about epi-
lepsy. Historically, the legal system was used to limit the rights of people
with epilepsy (Alstrom, 1950; Jacoby, 2002). Recent research comparing
attitudes of lay people regarding acquired immune deficiency syndrome
(AIDS), epilepsy, and diabetes demonstrated that prejudice scores for epi-
lepsy were just below those for AIDS and noticeably higher than those for
diabetes (Fernandes et al., 2007). In the United States, two important stud-
ies, one of adults and another of adolescents, reported on institutional and
interpersonal stigma (Austin et al., 2002; Dilorio et al., 2004). They found
that lower levels of knowledge about epilepsy were associated with these
types of stigma, they identified negative stereotypes, and they described
personal and social avoidance. Interventions to reduce stigma in the gen-
eral public require public education and awareness campaigns (Chapter 8).
Negative attitudes are reflected in the internal experience of “difference”
and fear of prejudice experienced by people with epilepsy, called “felt” or
internalized stigma (Jacoby, 1994; Jacoby and Austin, 2007). This section
focuses on the internalized experience of stigma.

Stigma is related to continued seizures and therefore is less likely to be
experienced by people whose seizures are in remission than by those with
ongoing seizures (Jacoby, 2002). Among people with prevalent epilepsy,
who by definition have ongoing seizures or are taking seizure medications,
the perception of stigma has been associated with increased depression and
poor health status, as well as poor quality of life (Baker, 2002; Jacoby and
Baker, 2008; Kumari et al., 2009; Reisinger and Dilorio, 2009). Further-
more, results from a study conducted by Dilorio and colleagues (2003)
suggest that felt stigma negatively affects self-management skills. Felt stigma
is present in one-fifth of people with newly diagnosed epilepsy, with more
newly diagnosed people reporting felt stigma if they also had a lifetime
history of major depression; this association remained a year later (Leaffer
et al., 2011). The relationship among felt stigma, negative outlook on life,
and increased levels of worry has been described in populations with preva-
lent epilepsy (Baker et al., 2000).

Next Steps for Prevention: Stigma

Interventions to reduce depression or negative outlook on life in people
with prevalent epilepsy may also reduce felt stigma. Additionally, interven-



144 EPILEPSY ACROSS THE SPECTRUM

tions to decrease a negative outlook and foster self-esteem may prevent the
development of felt stigma for people with newly diagnosed epilepsy who
have a past history of depression.

CONCLUSION

There are a number of opportunities for the public health community
to improve efforts to prevent epilepsy and its consequences. Throughout
this chapter, the committee has provided the basis for its research priori-
ties and recommendations regarding improvements needed to achieve this
goal in Chapter 9. Further research is needed to improve knowledge about
epilepsy’s incidence, prevalence, risk factors, comorbidities, and outcomes,
which will inform future prevention efforts. For example, research is needed
to determine if treatment of mental health comorbidities and behavioral
interventions improve health outcomes for people with epilepsy, including
reduction in seizure frequency.

Actions are needed to prevent risk factors for epilepsy. Neurocysticer-
cosis, which is a growing concern in the United States, represents a known
risk factor for epilepsy where education and sanitary measures could de-
crease infections and resulting cases of epilepsy. Continued intervention
efforts are needed to prevent the occurrence of TBI, through mechanisms
such as the use of seatbelts, to prevent TBI associated with motor vehicle
accidents, as well as helmets, including improved helmet design, to reduce
the occurrence and severity of TBI in sports and military combat. In ad-
dition, progress in the prevention of other risk factors—such as stroke,
through targeted efforts to reduce risk factors, and brain infections such as
meningitis, through sustained vaccination programs—will likely result in
fewer new cases of epilepsy. Further opportunities for primary prevention
may come to light if epidemiologic studies identify other risk factors for
epilepsies whose etiologies are currently unknown. Secondary prevention of
seizures may be possible through the use of antidepressants.

While risk factors for accidents, injuries, and suicide are generally
known, there is less information on risk factors specific to people with the
epilepsies. This information is needed in order to design tertiary preven-
tion efforts. Additionally, risk factors for SUDEP have been described, but
interventions to reduce the occurrence of this devastating outcome have not
been tested in those at highest risk. Interventions to promote seizure control
may decrease rates of preventable deaths. Further, the implementation of
screening for bone disease, mental health comorbidities, suicidality, and felt
stigma will identify populations for whom tertiary prevention measures are
needed.
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4

Health Care: Quality,
Access, and Value

While significant progress has been made in developing seizure medications
with fewer adverse effects, as well as in refining medical devices and surgical
techniques for select types of epilepsy, much remains to be done to reduce
the sometimes lengthy delays in diagnosis and referral to more advanced
levels of care, to improve access to care for underserved and rural patients,
to improve co-management of patients between primary care and specialty
providers, and to improve care for those with refractory epilepsy. Efforts are
ongoing to improve the quality of epilepsy care through the development and
implementation of physician performance measures and other performance
metrics. Involvement of epilepsy centers is critical to providing specialized
care. Clarifying the role of primary care providers in epilepsy care is also
crucial as is delineating clinical pathways and decision points for referrals. A
patient-centered approach to health care is needed with an emphasis on the
coordination of epilepsy-specific services with care for comorbidities and with
links to community services. Actions needed to ensure that health care for
people with epilepsy is evidence based, population based, and patient centered
include accrediting epilepsy centers and establishing a network of centers,
developing and implementing a quality care framework and performance
measures, and enhancing the screening and referral options and protocols
for early identification of epilepsy in high-risk populations, of comorbidities,
and of refractory epilepsy.

My daughter (now 16) started having seizures when she was 9. Her first
seizure was big and we thought she was dying . . . maybe she was having
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a brain hemorrhage . . . we couldn’t figure it out. It was terrifying. . . .
We were very blessed to meet a good neurologist from the start. He was
rare—a small town doctor with the big town connections. . . . He encour-
aged us to get a second opinion and was extremely accessible to us. He
had personal experience with epilepsy in his family, a real plus. In my
volunteering with the Epilepsy Foundation of Virginia, I have encountered
many people whose neurologists did not refer them to an epileptologist or
a neurologist with a special interest in epilepsy.

—Laurie Kelly

Like other rural-frontier populations, Wyoming’s citizens continually face
problems in accessing quality health care and health education. Health
care accessibility is particularly problematic in Wyoming, where distance,
geography, inclement weather, and isolated communities all present chal-
lenges for the state’s residents in gaining education and access to health
care.

—Richard Leslie

mproving the lives of people with epilepsy and their families involves

sustained and coordinated efforts, ranging from increasing the under-

standing of the biomedical mechanisms of the disorder to enhancing
clinical treatment and community services. Because epilepsy is a common
neurological disorder that can have many physical, psychological, cogni-
tive, and social manifestations, quality care may require the knowledge and
skills of a wide range of health and community service professionals and
necessitate that people with epilepsy, family members, and caregivers are
knowledgeable about the disorder, can recognize potential danger signs,
and are skilled in self-management as appropriate.

The committee’s vision for improving health care for people with epi-
lepsy is that all individuals with epilepsy should have access to patient-
centered care that incorporates a comprehensive and coordinated approach
to addressing the physiological, psychological, cognitive, and social di-
mensions relevant for each person and his or her family. This care is best
delivered by a coordinated team of professionals that can assess and treat
all facets of the patient’s condition and comorbidities and can integrate ap-
propriate community services.

As highlighted in the Institute of Medicine (IOM) report Crossing the
Quality Chasm, “Health care should be:

e Safe—avoiding injuries to patients from the care that is intended
to help them

e Effective—providing services based on scientific knowledge to all
who could benefit and refraining from providing services to those
not likely to benefit (avoiding underuse and overuse, respectively)

e Patient-centered—providing care that is respectful of and respon-
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sive to individual patient preferences, needs, and values and ensur-
ing that patient values guide all clinical decisions

e Timely—reducing waits and sometimes harmful delays for both
those who receive and those who give care

e Efficient—avoiding waste, including waste of equipment, supplies,
ideas, and energy, and

e  Equitable—providing care that does not vary in quality because of
personal characteristics such as gender, ethnicity, geographic loca-
tion, and socioeconomic status” (IOM, 2001, pp. 5-6).

This chapter begins with an overview of epilepsy care (patterns of care,
diagnosis, and treatment), followed by a discussion of the key components
of improving care—quality, access, and value; it concludes with the com-
mittee’s model of patient-centered, collaborative, and high-quality epilepsy
care. A comprehensive and coordinated approach to health and human
services is explored in this and subsequent chapters.

OVERVIEW OF EPILEPSY CARE

Patterns of Care

As noted in Chapter 1, when someone first has a seizure the initial
medical visit is generally to the emergency department or primary care pro-
vider.! Some health systems have first seizure clinics that explore potential
diagnoses (Hamiwka et al., 2007), or patients may be referred to a general
neurologist or an epileptologist, particularly if seizures recur frequently;
however, little is known about referral patterns other than that there is
tremendous variability. The likelihood of a referral may vary according to
the seriousness of the patient’s condition, including the presence of comor-
bidities; the patient’s age; demographic and social factors; the preferences
of the patient, family, and health professionals involved; and availability
of specialized health professionals. A community-based survey of people
with epilepsy explored views and experiences of epilepsy care and found
that primary care providers were the first health professionals consulted
by 58 percent of respondents (Fisher et al., 2000b). During the course of
their disorder, almost all (94 percent) had consulted a neurologist at some
point, with 62 percent having a neurologist as their primary physician for
epilepsy care at the time of the survey. Respondents were more likely to
have consulted a neurologist if they had been diagnosed within the previous

1 Throughout the report, the term “primary care provider” is used to encompass many
health professionals, including family physicians, general internists, general pediatricians,
obstetrician-gynecologists, geriatricians, physician assistants, and nurse practitioners.
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year, had a seizure in the previous month, were diagnosed before age 12,
or had multiple seizure types.

To obtain more information on patterns of epilepsy care, four differ-
ent health care and surveillance systems (Geisinger Health System, Henry
Ford Health System, South Carolina Epilepsy Surveillance System, and the
Veterans Health Administration) agreed to assist the committee by querying
their databases on health care utilization patterns of people with epilepsy.
The data provided by these systems (Appendix B) highlight the variability
in patterns of care, but they also reveal three common initial points of care
where people are first evaluated: (1) in the hospital emergency department,
(2) with a referral to a neurologist, or (3) during a regular visit with a
primary care provider. Across the four systems, from 32 to 71 percent of
patients’ first encounters were with neurologists. Evidence from several of
these systems suggests that people with new-onset epilepsy use more health
services than people with prevalent epilepsy. However, the types of services
received during the initial year after diagnosis, such as the number of phy-
sician visits or diagnostic procedures performed, varied widely across sys-
tems. Evidence from some of the health systems seems to confirm that care
of individuals with ongoing epilepsy (prevalent epilepsy) tends to stabilize
over time, but again, the patterns varied among systems and also among
subgroups within each system. For example, over the course of a year, 14
to 48 percent of epilepsy patients were treated in emergency departments,
8 to 55 percent were hospitalized, 21 to 75 percent had a neurologist visit,
and 68 to 100 percent received seizure medications. The range in percent-
ages of patients receiving seizure medications was more consistent across
sites, ranging from 70 to 80 percent. More needs to be learned about these
patterns of care and the extent to which variations in care affect patient
outcomes.

Information about patterns of care from non-neurologist health profes-
sionals could not be obtained. Although nurses, social workers, psycholo-
gists, psychiatrists, and vocational specialists are all described as important
members of an interdisciplinary epilepsy care team (Labiner et al., 2010),
whether and when patients or families are seen by these professionals varies
between health systems. A clearer understanding of how multidisciplinary
teams are best implemented and of the individual roles of health profession-
als in the care trajectory is needed to identify best practices and improve
quality of care.

Diagnosis of the Epilepsies

Accurately diagnosing epilepsy is challenging because clinicians rarely
have the opportunity to observe seizures and there are many types of
seizures and epilepsy syndromes with differing presentations. A clinician
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typically diagnoses epilepsy based on the patient’s self-report or a fam-
ily member’s report of seizures and the patient’s medical history. This is
complicated by the fact that a number of medical conditions that are not
epilepsy can look like seizures (Chapter 1). Diagnostic tests can provide
relevant information, usually starting with the electroencephalogram (EEG)
(Table 4-1). However, because the typical duration of an EEG is only 20
to 45 minutes, it is unlikely to coincide with an actual seizure. Further, the
initial EEG may not show evidence of seizures in approximately half of
people with epilepsy (Marsan and Zivin, 1970; Salinsky et al., 1987). Con-
tinuous video-EEG monitoring, which can last from hours to days and is
usually conducted in a hospital setting, is often the only way to definitively
diagnose the type of seizure and affected areas of the brain.

TABLE 4-1
Diagnostic Studies Used in Evaluating and Treating People with Epilepsy

Diagnostic Tests Indication

Electroencephalograph Measures electrical activity Useful for any individual with

(EEG) in the brain suspected seizures

Continuous video-EEG Combines long-term EEG Useful in determining seizure

monitoring recording with video type; essential for patients
recording of an individual’'s undergoing a surgical evaluation
behavior for epilepsy

Magnetic resonance Uses magnetic fields Useful for imaging the brain for

imaging (MRI) to detect structural lesions such as tumors and scar

abnormalities in the brain tissue

Computerized Uses radiation to detect Useful for detecting structural
tomography (CT) structural abnormalities in  abnormalities such as tumors as
the brain well as hemorrhages
Magnetoencephalography Uses magnetic signals to Useful primarily for patients
(MEG) detect abnormalities inthe undergoing surgical evaluation

brain’s electrical activity

Positron emission Uses radioactive tracers to  Useful in determining the area
tomography (PET) or assess glucose metabolism  of the brain where seizures arise
single positron emission or blood flow in the brain since these areas typically have
tomography (SPECT) decreased glucose metabolism
and blood flow in between
seizures
Genetic or metabolic Uses blood, urine, and Useful for diagnosing epilepsy-
testing spinal fluid tests to related genetic or metabolic
determine if there is a disorders. Although many tests
genetic cause of the are available, there is not yet a
epilepsy standard screen

SOURCES: Chandra et al., 2006; Engel, 1984; Erbayat Altay et al., 2005; Knake et al., 2006; McNally et al.,
2005; Provenzale, 2010; Stockler-lpsiroglu and Plecko, 2009; Thadani et al., 2000; Wheless et al., 2004.
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Advances in technology permit family members and other caregivers
to record seizures as they occur. Kotani and colleagues (2007) described
a case study where the mother of a teenager with epilepsy was able to
capture his seizure on a cell phone camera, which a doctor had not been
able to diagnose due to seizure infrequency. Similarly, the improved vi-
sualization of seizures through digital cameras with video capabilities
and video monitoring in home settings may be particularly beneficial for
individuals with infrequent seizures or with more than one type of seizure
and for those who do not have easy access to epileptologists and epilepsy
monitoring units. Also, the recording of seizures using web-based tracking
systems, diaries, or journals can help people with epilepsy and their fami-
lies maintain records of seizure activity and evaluate patterns with their
health care provider (Le et al., 2011). The observation of seizure patterns
can help identify a target for medication and lifestyle interventions to im-
prove seizure management.

Treatment of the Epilepsies

For many people with epilepsy, current treatment options are effective
in reducing or eliminating seizures. However, medication side effects are a
concern, and approximately one-third of people with epilepsy do not re-
spond to medications (Kwan and Brodie, 2000). This report provides only
a brief overview of the treatments for epilepsy and its comorbidities, which
need to be tailored to the unique diagnostic and treatment considerations
of specific individuals and also of specific populations, some of which are

highlighted in Table 4-2.

Seizure Medications

The primary method of treatment for the epilepsies is medication aimed
at controlling seizure recurrence, typically by decreasing brain excitation
or increasing brain inhibition. In a population-based survey, Kobau and
colleagues (2008) found that among adults reporting they have active epi-
lepsy, 93 percent were currently taking a medication, and 55 percent had
no seizures in the previous 3 months (Table 4-3).

The first medication to be used in the treatment of epilepsy in the
1800s was potassium bromide; more than 35 seizure medications have been
introduced since then (Figure 4-1) (Loscher and Schmidt, 2011). Initially
medications were developed that blocked sodium channels in neurons,
resulting in reduced brain excitation or increasing inhibition of neurons
through activation of inhibitory receptors (Brodie, 2010; Rogawski and
Loscher, 2004). In the past 20 years, a better understanding of the patho-
physiology of the epilepsies and epileptogenesis (the process by which epi-



HEALTH CARE: QUALITY, ACCESS, AND VALUE

TABLE 4-2
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Diagnostic and Treatment Considerations for Specific Populations

Population Diagnostic and Treatment Considerations

Children

Youth

Older adults

Women

Individuals with
intellectual
disabilities

Underserved
populations

People with
traumatic brain
injury

Oncology
patients

¢ Diagnostic challenges of age-related clinical and
electroencephalograph features of seizures

Different side effects and dosing schedules for medications

Identifying seizure medication formulations determined to be
appropriate for children

Potential lifelong cognitive and disabling effects of seizures suffered
during childhood

Helping children begin to take responsibility for self-management
Education of school personnel in recognition and treatment of seizures

Impact of hormonal changes on seizures, side effects of medications,
drug interactions, and comorbidities

Increased responsibilities for self-management

Impact of seizures, treatment, and comorbidities on educational and
vocational planning and on driving and transportation

Potential for drug interactions with medications for other health
conditions

Possible cognitive side effects of some medications

Increased potential for injury

Self management may be in jeopardy, depending on cognitive
functioning caregiver assistance may be needed

Susceptibility to changes in seizures during menstrual cycle or at other
times of hormonal fluctuations (e.g., menopause)

Potential impact of seizures and/or medications on reproductive
functioning, pregnancy, breastfeeding

Risk for malformations and impaired cognitive development of
offspring of women taking seizure medications or suffering seizures
during pregnancy

Communication difficulties may hamper diagnosis and ability to

delineate the seizure type

Assessing drug toxicity or treatment side effects in patients with
severe intellectual disabilities may be challenging

High risk of injury from seizures and side effects of medications

High rate of psychiatric comorbidities

Reduced treatment options relative to access to health services
Medication adherence

Other access and health literacy issues, including language barriers
and the need, in some cases, for medical interpreters

High rates of comorbidities

Seizures associated with brain injury may be missed or misdiaghosed
as mental health conditions or other physical problems

Seizure medications must be selected carefully to avoid exacerbating
other problems of traumatic brain injury

Interactions of seizure medications with chemotherapeutic drugs that
may decrease concentrations of chemotherapeutic agents in the body
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TABLE 4-3
Adults with a History of Epilepsy, Behavioral Risk Factor Surveillance System, 2005

A
Total with History | Active

of Epilepsy Epilepsy?
(n=1626) (n=919)

Currently taking medication to control seizure
disorder or epilepsy

Yes 48.8 (441-53.6) 93.1(90.3-951)

No 51.2 (46.4-55.9) 6.9 (49-97)
Number of seizures in previous 3 months

None 710 (66 5-752) B51¢48.6-615)

One B1(58-111) 15.3 (11-20.7)

More than one 15.0 (11.9-18.9) 28.6 (23.0-34.9)

No longer have 59 (4.0-8.6) 1.0 (0.3-2.8)°

aDefined as having been told by a doctor they had a seizure disorder or epilepsy and also responded that
they were currently taking medication for epilepsy, had 1 or more seizures in the previous 3 months, or both.

bRespondents who reported taking medication for epilepsy.
SOURCE: Kobau et al., 2008.

lepsy develops), as well as the development of animal models that mimic
clinically relevant forms of the disorder, have resulted in medications with
other specific mechanisms of action that achieve the same effect but with
fewer side effects. These mechanisms include targeting calcium and potas-
sium channels and the synaptic release and uptake of neurotransmitters
(Brodie, 2010; Loscher and Schmidt, 2011; Rogawski and Loscher, 2004).
Seizure medications can be categorized into those used to stop seizures and
those used to prevent them. Drugs used to stop seizures are typically given
intravenously, rectally, intranasally, or buccally. For example, status epilep-
ticus is treated with intravenous lorazepam, diazepam, phenobarbital, or
phenytoin (Abend et al., 2010). Rectal diazepam is often used in children
as an outpatient rescue medication to stop seizures (Poukas et al., 2011).
The vast majority of seizure medications are used in chronic therapy and
taken daily. Chronic seizure medications are either broad-spectrum drugs
that are effective in treating a variety of different seizure types or narrow-
spectrum drugs that are primarily effective for specific seizure types (e.g.,
absence, myoclonic, tonic-clonic).

Despite the large number of available drugs for epilepsy, patients re-
main concerned about the effectiveness of medications in controlling sei-
zures, side effects (e.g., headache, fatigue, cognitive impairment), being
able to establish an appropriate dosing schedule, and the high cost of
some medications (Fisher et al., 2000b). In a community-based survey, ap-
proximately one-third of people with epilepsy reported that they were not
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SOURCE: Loscher and Schmidt, 2011. Reprinted with permission from John Wiley and Sons.

fully satisfied with their current seizure medication(s) and noted a range of
problems including issues with cognition, energy level, and sexual function
(Fisher et al., 2000b).

For people whose seizures do not respond to medications, surgery or
medical devices are potential treatment options. However, not all types
of epilepsy are amenable to surgery. Today, surgically remediable epilepsy
syndromes are easier to recognize than they were previously, largely be-
cause of improvements in magnetic resonance imaging (MRI) and other
imaging technologies, which allow noninvasive identification of areas in
the brain with abnormal neural function. Unfortunately, the length of time
from seizure onset to surgery remains quite long, averaging 17 to 23 years
(Choi et al., 2009; Cohen-Gadol et al., 2006; Haneef et al., 2010) (see later
discussion of access).

A randomized controlled study found that 58 percent of people with
mesial temporal lobe epilepsy who received epilepsy surgery were free
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of disabling seizures by the end of the first year, compared to 8 percent
among those who continued with medical therapy for 1 year (Wiebe et al.,
2001). Long-term outcomes also are promising. De Tisi and colleagues
(2011) found that 52 percent of adults who had undergone epilepsy sur-
gery remained seizure-free (excluding simple partial seizures) 5 years after
surgery and 47 percent were seizure-free after 10 years. Promising new,
less invasive types of surgery for epilepsy are being evaluated (Chang and
Huang, 2011).

An evidence review that was conducted to develop practice param-
eters for epilepsy surgery found that surgery’s benefits outweighed the
benefits of continued medical therapy in people with mesial temporal lobe
epilepsy, while not posing greater risk, and recommended consideration
of referral to an epilepsy surgery center for individuals with refractory
seizures (Engel et al., 2003). The biological, psychological, and social
consequences of uncontrolled seizures have been well documented, but
the timing of when these problems develop varies, complicating deci-
sions regarding the timing of surgery. For many people, cognitive and
behavioral problems are found early in the course of their epilepsy, and
questions may arise as to whether surgery could prevent these problems
from becoming disabling. Variability among epilepsy types and syndromes
also complicates the question about when or if to consider surgery. This
complexity is particularly true for children, some of whom stop having
seizures when they get older (Berg et al., 2006; Langfitt and Wiebe, 2008).
Further study is needed to assess the most beneficial timing of surgery, as
well as its long-term results, impact on quality of life, and effectiveness
compared to other forms of treatment.

Devices implanted to electrically stimulate the vagus nerve have been
found to reduce or eliminate seizures in some individuals (DeGiorgio
et al., 2000, 2001, 2005; Elliott et al., 2011; Handforth et al., 1998;
Uthman et al., 2004). Studies of vagus nerve stimulation in adults showed
a mean seizure reduction of 49 to 64 percent 2 years after implanta-
tion, with the number of seizures at least halved for 43 to 75 percent of
patients (Rossignol et al., 2009). This technique also was shown to be
cost-effective within 1.5 years of implantation (Helmers et al., 2011).
Results among children with epilepsy have been variable (Englot et al.,
2011; Rossignol et al., 2009); however, vagus nerve stimulation appears
particularly effective for those with Lennox-Gastaut syndrome (Englot
et al., 2011; Frost et al., 2001; Rossignol et al., 2009). Other forms of
brain stimulation being tested include deep brain stimulation and focal
responsive brain stimulation (Morrell, 2011). At present, these invasive
therapeutic approaches are reserved for patients who are not good can-
didates for surgery.
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Additional Treatments

Several additional types of treatments have been found to be helpful
for controlling seizures, teaching people how to manage their epilepsy,
and improving quality of life. Some of these therapies, such as behavioral
therapy, are used as complements to medical treatment, while some—such
as dietary therapy—may be used as a form of medical therapy. Further ef-
forts are needed to study the effectiveness of some of these therapies.

Dietary therapy is a treatment modality often tried for children with
epilepsy. The observation that individuals with epilepsy have fewer seizures
during fasting led to diets that reduce carbohydrate ingestion and induce
ketosis (Wheless, 2008). Several small studies have shown reductions in
seizures for people with epilepsy who adhere to the ketogenic diet, medium-
chain triglyceride diet, modified Atkins diet, or low-glycemic-index diet
(Kossoff et al., 2009; Payne et al., 2011); however, more research is needed
in larger populations. Further, dietary therapy is rigorous, requiring daily
adherence to a strict schedule, which can be a challenge for both the indi-
vidual with epilepsy and his or her family (Kossoff et al., 2009). Many phy-
sicians are reluctant to recommend dietary therapy because of the difficulty
of adherence and the need for close monitoring by a dietician and clinician.

Certain types of behavioral therapy can be considered a form of self-
management? (the strategies people use to manage their epilepsy and its ef-
fects on their daily life). A behavioral therapy is usually intended to change
unhealthy behavior and promote positive or healthy behavior. Many of
these strategies overlap with educational efforts for patients and families
(Chapter 7). For example, trigger management involves teaching people
how to recognize or identify possible seizure triggers by observing envi-
ronmental, personal, or lifestyle factors (such as lack of sleep, flashing
lights, fever, or excessive alcohol consumption) that appear to increase their
susceptibility to seizures. For many people, seizure control can improve if
they avoid these triggers. Teaching about trigger management and lifestyle
modifications is a frequent component of epilepsy care provided by nurses
and social workers (Legion, 1991; Shafer, 1994).

Other behavioral approaches include seizure control using relaxation,
yoga, biofeedback, and counseling; self-control approaches or acceptance
and commitment therapy using individual and group sessions; and mind-
body techniques (Andrews and Schonfeld, 1992; Lundgren et al., 2006,
2008a,b; Snead et al., 2004; Wagner et al., 2010). Relaxation treatment
studies, while limited in number, generally show positive results in reducing
seizures and improving quality of life (Dahl et al., 1987; Puskarich et al.,

2As noted in Chapter 1, the committee adopted the concept of “optimal self-management,”
recognizing that it represents a wide range of possibilities and that what is optimal for one
person may be beyond the capacity of another.
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1992; Rousseau et al., 1985). All such approaches need rigorous review.
Other behavioral treatments frequently taught to people with epilepsy and
their families focus on knowledge about safety and adapting behavior to
prevent injuries (Shafer, 1998). These techniques are generally incorporated
into educational programs or cognitive-behavioral techniques for epilepsy
self-management.

IMPROVING QUALITY OF HEALTH CARE

I wish we had more information about our daughter’s seizures. We worry
that the staring spells are interfering with her ability to learn, but since we
cannot see them on the EEG we don’t know for sure how to treat them. It
is very worrisome to make decisions without more information. We hope
that increased research in the field of epilepsy might provide more informa-
tion into seizure activity and treatment for people like our little daughter.

—Jon VanWagoner

You would think finally armed with a correct diagnosis, things would
get easier. We were educated advocates with resources and FedExed
Mark’s MRI and reports to the top international pediatric neurosurgeons
and centers worldwide. The diversity of recommendations returned was
overwhelming.

~Ilene Miller

Quality has been defined by the IOM as “the degree to which health
services for individuals and populations increase the likelihood of desired
health outcomes and are consistent with current professional knowledge”
(IOM, 1990, p. 21). Priority areas identified by the committee for improv-
ing quality of health services for the epilepsies include the following:

e Improve the early identification of epilepsy and comorbid
conditions.

e Improve treatments.

e Improve communications between the care team and patients.

e Develop a national quality framework for epilepsy care, which
involves improving and implementing practice guidelines and de-
veloping, implementing, and assessing performance metrics to en-
hance the quality of epilepsy care.

e Evaluate and accredit epilepsy centers.

This section discusses each of these priority areas and makes suggestions
for next steps.
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Early Identification of Epilepsy and Comorbid Health Conditions

As discussed in Chapter 3, prevention efforts are needed for epilepsy
and comorbid health conditions. A key step toward prevention involves
screening efforts, which promote the early identification and diagnosis of
epilepsy in populations that may be at risk (e.g., older adults who have
had a stroke, children with autism spectrum disorders) and the early iden-
tification and diagnosis of comorbid conditions in people diagnosed with
epilepsy. The public health value of screening tests is that they provide the
early identification of a disease or a disorder that can lead to early interven-
tion, which can potentially eliminate or reduce the health consequences for
the individual and reduce the burdens and costs on the health care system.

The state of screening tests and guidelines relevant to epilepsy and
its comorbid conditions varies widely. Screening tests for epilepsy (prior
to seizure occurrence) that could be used at a health screening or annual
physical are not yet available. Research is needed to develop and validate
tests and guidelines for early identification that are specific to this disorder.
Currently, clinicians may inquire about seizures or seizure symptoms by
asking questions about unexplained and episodic changes in awareness,
movement, sensation, or behavior. The occurrence of frequent injuries,
academic decline, mood changes, or developmental delay may trigger more
detailed inquiry into the possibility of seizures or comorbid conditions. In
addition, a screening test or protocol is needed that could identify individu-
als with persistent seizures who need to be referred to an epileptologist for
further evaluation and treatment. As discussed later in this chapter and
throughout the report, referrals of patients with refractory epilepsy to epi-
lepsy centers often take more than 15 years and the goal is to move toward
earlier referral patterns.

Early detection tests for some comorbid conditions relevant to epilepsy,
such as bone disease, are fully validated, readily available, and commonly
conducted as a part of annual physicals and health screenings for specific
populations (e.g., women over the age of 65) (U.S. Preventive Services
Task Force, 2011); however, these tests are not consistently administered
in people with epilepsy (Chapter 3). While rapid or easily administered
screening tests for cognitive impairment that could be conducted in health
screenings or at annual physicals are not yet available, validated screening
tests are available for depression, anxiety, and attention deficit hyperactivity
disorder (Richardson et al., 2010). More complex tests, such as neuropsy-
chological evaluations, are fully validated and available, but they are more
time-consuming and not suitable for an initial screen (Chapter 6).

Once well-tested screening tests and guidelines are approved and es-
tablished, mechanisms should be developed to institute the dissemination
and widespread adoption of epilepsy screening as a part of standard health
checkups (e.g., following similar timing as the pediatric immunization
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schedule or as part of the protocols for follow-up of people who have an
increased risk of developing epilepsy, such as those who have had a stroke,
brain cancer, or traumatic brain injury) and in routine health screening
programs (e.g., Medicaid’s Early and Periodic Screening, Diagnosis, and
Treatment program). Additionally, the screening of people with epilepsy for
at-risk conditions, including mental health conditions and impaired bone
health as a side effect of some seizure medications, needs to be part of the
standard protocol for epilepsy care.

Improving Treatment of the Epilepsies

Improving Seizure Medications

Side effects One of the major challenges with some seizure medications
has been their adverse side effects. Older seizure medications have been as-
sociated with clinically significant problems with cognitive function (e.g.,
memory, attention, speed of mental processing), mood and behavioral
disorders, and in some cases, birth defects when exposure occurs dur-
ing pregnancy (Brunbech and Sabers, 2002; Meador, 2002; Vining et al.,
1987). Although the newer seizure medications are similar in efficacy to
first-generation medications, they appear to have better tolerability and
fewer side effects (AHRQ, 2011; Brodie et al., 1995; Elger and Schmidt,
2008; Meador et al., 1999, 2001). Improving efficacy and further reducing
adverse effects are ongoing goals for seizure medication development.
More information is needed about the efficacy and tolerability of the
newer medications for patients with specific epilepsy types and syndromes,
such as juvenile myoclonic epilepsy, Lennox-Gastaut syndrome, and ab-
sence epilepsy. Furthermore, relatively little information is available on the
risks and benefits of the newly introduced seizure medications in vulnerable
populations, such as children, pregnant women, and older adults.

Generic medications Because of the lower costs of generic versions of
brand-name seizure medications, people with epilepsy may be switched
to generic formulations once they are released to the market. In the epi-
lepsy community, discussions continue regarding the safety of changing
from brand-name to generic medications or from one generic manufacturer
to another, because current studies have mixed conclusions (Andermann
et al., 2007; Kesselheim et al., 2010; Sander et al., 2010; Yamada and
Welty, 2011). The concern is that differences in bioequivalence between
different manufacturers may increase the risk of seizures or adverse events
(Andermann et al., 2007). Studies are needed to understand the extent of
any variability in efficacy between brand-name seizure medications and
their generic formulations, including variations in side effects. Patients need
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to be informed about potential changes in their seizure medications (includ-
ing switching to generics or between generics), and efforts are needed to
ensure that medication choices are not driven solely by cost considerations.

Medication adherence Adhering to a medication regimen is a significant
challenge for many people with epilepsy. A retrospective review of claims
data for adults with epilepsy found that 39 percent did not follow their
prescribed regimen at some point during the 27-month follow-up period
(Davis et al., 2008). Lack of adherence was associated with an increased
likelihood of hospitalization or admission to the emergency department
and with increased inpatient and emergency care costs of $1,799 and $260,
respectively, per patient per year. Similar results were found in a multiyear
study of Medicaid costs in three states, which found that poor adherence
can have significant adverse health effects and result in increased mortal-
ity and increased hospital and emergency department costs (Faught et al.,
2008, 2009).

Understanding the patient perspective on taking medications is critical
in developing strategies to promote adherence and, ultimately, to improve
seizure control. Among the most commonly reported fears expressed by
people with epilepsy (such as experiencing a seizure or losing control during
a seizure) is concern about having side effects from taking seizure medica-
tions (Fisher et al., 2000a,b; Kucukarslan et al., 2008). An online survey of
adults with epilepsy and health care providers supports these conclusions
and anecdotal reports suggest that common reasons for not sticking with a
prescribed regimen include forgetting to take the medication and not hav-
ing it available (Hovinga et al., 2008). Methods of managing medications
are critical self-management skills that include tracking pill taking, using
pill dispensing boxes, using reminders and alarms, modifying lifestyles to
make medication taking easier, and participating in counseling to identify
and work to overcome other barriers to medication management.

Ensuring appropriate use of seizure medications For epilepsy patients,
excessive drug load can lead to suboptimal outcomes, including greater
incidence or severity of side effects or even increased frequency of seizures
(Perucca and Kwan, 2005; Schmidt et al., 2002). An excessive drug load
can occur when one or more seizure medications is not the right choice for
the individual’s specific disorder, when higher-than-necessary dosages are
prescribed or used, or when medication interactions are not considered.
Tailoring epilepsy therapy to meet the needs of the individual patient is
one element of the art of epilepsy management (Perucca and Kwan, 2005).
As noted by Perucca and Kwan (2005), “Even though the importance of
complete seizure control cannot be overemphasized, no patient should
be made to suffer more from the adverse effects of treatment than from
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the manifestations of the seizure disorder” (p, 897). For some patients
with epilepsy, the medication burden can be reduced without increasing
seizures (Bourgeois, 2002; Chuang et al., 2007; Pellock and Hunt, 1996).
To reduce the inappropriate use of seizure medications, clinicians should
assess whether some drugs can be safely reduced, substituted, or elimi-
nated—and at what pace—and should examine potential pharmacokinetic
interactions with medications treating comorbidities (Bourgeois, 2002).
Decision-support tools for use in seizure medication management are being
developed (Legros et al., 2012), and further such efforts are needed.

Comparative effectiveness Approximately half of all treatments delivered
today for a wide range of health conditions have not been examined for
evidence of effectiveness (IOM, 2009b). Comparative effectiveness research
involves comparison of the benefits and harms of various methods of pre-
venting, diagnosing, treating, or monitoring a clinical condition or com-
parison of various mechanisms of delivery of care (HHS, 2009). Given the
many approaches (e.g., medications, devices, surgery, diets, behavioral in-
terventions) used to treat epilepsy, comparative effectiveness studies would
be valuable in providing rigorous assessment of these options for different
types of epilepsy. Standardized measures and outcomes need to be applied
in comparative effectiveness studies in order to determine which medical
and nonmedical measures may be most beneficial in different population
groups or settings. Determining the most effective therapies would provide
the information that people with epilepsy, clinicians, payers, and policy
makers need to make informed decisions about improving epilepsy care at
both the individual and population levels.

One of the challenges of conducting comparative effectiveness research
in epilepsy is specifying the methods and measures that should be used to
collect data on the range of outcomes of interest. Seizure frequency is a
widely used measure of the clinical efficacy of epilepsy medications, both
in clinical practice and in research protocols (Marson et al., 1996). How-
ever, the relationship between seizure frequency and the degree of disability
resulting from the seizures is poor, and instruments that are sensitive to
the behavioral, affective, and cognitive comorbidities and other problems
that frequently complicate the management of epilepsy need wider imple-
mentation. Such measures include the 31-item Quality of Life in Epilepsy
Inventory, Beck Depression Inventory II, Beck Anxiety Inventory, Children’s
Depression Inventory, Hospital Anxiety and Depression Scale, Multidimen-
sional Health Locus of Control scale, and the International Classification
of Functioning, Disability, and Health (Cramer et al., 1998; Ronen et al.,
2011; Sperling et al., 2008; Tracy et al., 2007) (Chapter 2). These measures
focus not only on freedom from seizures but also on improved quality of
life and decreased disability.
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Determining priorities for comparative effectiveness studies is the first
important step (Dubois and Graff, 2011). The Patient-Centered Outcomes
Research Institute established under the Patient Protection and Afford-
able Care Act of 2010 (ACA) (P.L. 111-148) is an independent nonprofit
organization charged with identifying national priorities for research on
patient-centered outcomes (PCORI, 2012). Because there are numerous
treatment and management approaches for epilepsy, the research, clinical,
and patient communities need to identify priorities for comparative effec-
tiveness research for epilepsy treatment.

Improving Treatment for the Refractory Epilepsies

Epilepsy treatment should be directed to preventing seizures whenever
possible and achieving control early in the course of the disorder (Sperling,
2004). While the majority of individuals with epilepsy respond well to
seizure medications, approximately one-third continue to have seizures,
despite trying multiple medications (Kwan and Brodie, 2000). The opera-
tional definition of refractory epilepsy is the failure to control seizures after
two seizure medications (whether as monotherapies or in combination) that
have been appropriately chosen and used (Kwan et al., 2010). A recent
study shows that failure to respond to the first seizure medication pre-
dicts an increased risk for refractory epilepsy and adverse health outcomes
(Perucca et al., 2011).

Refractory epilepsy often has significant adverse effects on physical,
psychological, cognitive, social, and vocational well-being. Individuals with
refractory epilepsy are at higher risk for a shortened life span, excessive
bodily injury, neuropsychological and mental health impairment, and social
disability (Sperling, 2004). Mortality rates are substantially higher in people
with refractory seizures (Sillanpda and Shinnar, 2010; Sperling et al., 1999),
and injury rates are substantial (Buck et al., 1997; Nei and Bagla, 2007)
(Chapter 3). People with refractory epilepsy often have poor quality-of-life
scores and high rates of depression and anxiety (Jacoby et al., 2011; Taylor
et al., 2011). They face driving restrictions (Drazkowski, 2007) and are
frequently unemployed or underemployed (Marinas et al., 2011; Smeets
et al., 2007; Sperling, 2004) (Chapter 6). In light of the heightened risk
for death and injury, all individuals with refractory epilepsy should have
seizure action plans in case of prolonged or frequently recurring seizures.
Action plans may include rescue medications that could be used to stop
seizures as well as instructions regarding when transport to the emergency
room is necessary. School-aged children need detailed seizure action plans
for school and camp.

Individuals with persistent seizures need prompt referrals to epilepsy
centers to determine whether the diagnosis is correct, medications are ap-
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propriate, or devices or surgery are potential treatment options (Smolowitz
et al., 2007). In-depth evaluations by an epilepsy specialist and continu-
ous video-EEG monitoring can lead to more definitive diagnoses and are
essential when surgery is considered for people with refractory epilepsy
(Cascino, 2002). Upon referral to epilepsy centers, up to 40 percent of
patients with a diagnosis of refractory epilepsy are found to have been
misdiagnosed (Chemmanam et al., 2009); seizure-like events with a psy-
chological basis are a common erroneous diagnosis. Because surgery or
devices are not options for everyone with refractory epilepsy, more effort
is needed to develop medications or other treatments to reduce the burden
of uncontrolled seizures.

Improving the Diagnosis and Treatment of Comorbid Conditions

While stopping seizures is a major goal in the treatment of epilepsy, it
is not the only treatment goal. As detailed in Chapter 3, epilepsy is associ-
ated with a range of comorbid conditions that may also result in diminished
well-being and reduced quality of life. More attention is needed to the full
range of side effects including effects on oral health (Karolyhazy et al.,
2003). Improving the diagnosis and treatment of these conditions will
include greater emphasis on coordination and co-management of care.?
Diagnosis of comorbidities may be delayed in part because office visits with
the health care provider are usually short, and many topics and concerns
need to be discussed, including seizure frequency and severity, medication
and other adverse effects, mood, sleep patterns, fitness, bone health, and
endocrine status (Chapter 7). However, allocating time to discuss comorbid
conditions is important whether or not seizures are controlled. A division
of responsibilities within the care team to diagnose, treat, and manage these
conditions can be an effective allocation of skills, time, effort, and cost.

Further, some unique aspects of the relationships between epilepsy and
its comorbidities can complicate diagnosis and treatment. For example, a
history of depression or depressive symptoms has been reported in up to
two-thirds of patients with refractory epilepsy (Lambert and Robertson,
1999), but the side effects of some seizure medications include symptoms
of depression (Andersohn et al., 2010; Bell and Sander, 2009; Mula and
Sander, 2007). Once the comorbidities are recognized, the clinician needs

3This report uses the term “co-management” to describe efforts in which health care provid-
ers from different disciplines work together and with the patient to make decisions and provide
patient-centered care for multiple health conditions. The term “coordinated care” is used as a
broader term to discuss efforts across health care and community settings in order to provide
health and human services (e.g., health care, housing, education, employment) that meet the
needs of the individual with epilepsy. Both co-management and coordinated care are necessary
to provide high-quality, patient-centered care.
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to determine whether they are related to the occurrence of seizures, sei-
zure medication side effects, or other causes. Diagnostic tools such as the
Neurological Disorders Depression Inventory for Epilepsy can be used as
practical screening instruments (Barry et al., 2008; Friedman et al., 2009).
Selecting the appropriate medications to treat comorbidities also may be
difficult. For example, several psychotropic medications may lower seizure
threshold, whereas others have been found to have antiseizure properties
(Alper et al., 2007). In general, more research is needed on the safety, effi-
cacy, and interactions of medications for epilepsy and comorbid conditions.

Working to alleviate or eliminate comorbid conditions often neces-
sitates collaboration across a range of health care and community service
providers. Barriers to collaboration include multiple sources of payment,
inadequate communication and co-management across providers, and dif-
ficulties with scheduling logistics for referrals. Pilot programs developed
through the Managing Epilepsy Well Network (described in Chapter 3) are
using online tools, support networks, and collaboration between multiple
health care providers to provide care and assistance. Treatment programs
for comorbidities such as those discussed in Box 4-1 warrant further inves-
tigation to see who benefits most, how they may complement traditional
medical approaches and epilepsy care, and whether these programs can
help bridge the gaps in mental health care for people with epilepsy.

Improving Communication Between Health Care Providers and Patients

Building a trusting and collaborative relationship that enables quality
care requires clear communication between health care providers and the
individual with epilepsy, family members, and caregivers. Health profes-
sionals need to convey information in ways that take into account health
literacy and cultural sensitivities. In particular, they need to clearly commu-
nicate the risks of epilepsy and be aware of the resources and services that
are available, including state and local Epilepsy Foundation affiliates and
organizations working to help individuals with specific epilepsy syndromes
or types of epilepsy. In Chapter 9 the committee calls for the development
of a 24-hour telephone or Internet helpline that would be an information
resource for people with epilepsy and their families. This does not need to
be a stand-alone effort but could be part of a collaborative effort that builds
on an ongoing help line for a related health condition.

Studies have shown that health literacy affects health care utilization,
outcomes, and costs (ODPHP, 2010; Parker et al., 2008). Low health lit-
eracy is widespread in the U.S. population and is estimated to cost the U.S.
economy between $106 billion and $238 billion annually, or between 7 and
17 percent of personal health expenditures (Vernon et al., 2007). Individu-
als with low health literacy may not understand their treatment options,



180 EPILEPSY ACROSS THE SPECTRUM

EXAMPLES OF TREATMENT PROGRAMS FOR

COMORBIDITIES

The following two multifaceted programs were developed and evaluated as
part of the Center for Disease Control and Prevention’s (CDC’s) Managing Epi-
lepsy Well (MEW) Network.

PEARLS (Program to Encourage Active, Rewarding Lives for Seniors) was
originally developed to reduce minor depression in medically ill, low-income,
older adults through a home-based self-management program (Ciechanowski
et al.,, 2004). Major components of the program, which showed reduced symp-
toms of depression and improved health status in a randomized controlled trial,
included problem solving, encouragement of social and physical activity, and
communication between the psychiatrist and the patient’s primary care physician
about possible treatment with antidepressants (Ciechanowski et al., 2004). This
program was revised for people with epilepsy through collaboration with the
MEW Network (Dilorio et al., 2010). In a randomized trial, people with epilepsy
were assigned either to receive eight 50-minute problem-solving sessions in
the home from a trained therapist and monthly follow-up telephone calls, or to
receive usual care. In the intervention group, therapists regularly reviewed prog-
ress of the sessions with a team psychiatrist who consulted with the neurologist
regarding treatment related to depression. Sessions were modified to encourage
people with epilepsy to be active both socially and physically, and unemployed
individuals were given contact information for vocational rehabilitation. On aver-
age people with epilepsy in the intervention group had 6.2 problem-solving ses-
sions and 2.5 follow-up telephone calls. Results are promising. The intervention
group had significantly less depression severity and suicide ideation and greater
emotional well-being, compared to the control group (Ciechanowski et al., 2010).

Project UPLIFT (Using Practice and Learning to Increase Favorable Thoughts),
which also has the goal of reducing depression, uses a mindfulness approach
and cognitive-behavioral therapy. Project UPLIFT was designed to be delivered
in eight weekly sessions to small groups by telephone or the Internet (Walker
et al.,, 2010). An initial pilot study demonstrated that people with epilepsy who
received the intervention (randomly assigned to phone or Internet) had a greater
decline in symptoms of depression and greater increase in knowledge and skills
than the control group at 8 weeks (Thompson et al., 2010). Project UPLIFT was
effective in using both the Internet and telephone methods; however, participants
reported that they would have liked to have been able to participate using both
methods (Walker et al., 2010).

may not understand how to take prescribed medications correctly and why
that is important, and may not be able to navigate the health system ef-
fectively, which can be a particular challenge for people with epilepsy given
the multiple services and providers sometimes involved in epilepsy and care
for associated comorbidities.

Bautista and colleagues (2009) found that people with epilepsy who
had low health literacy (measured by the frequency with which they had
someone help them read hospital materials or their confidence in filling out
medical forms by themselves) were more likely than others to have poorer
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quality-of-life scores. Health professionals need to focus on how they
convey information to their patients as well as how they respond to and
encourage questions and interactions. Efforts to develop epilepsy-specific
tools and materials to assist health professionals in meeting health literacy
needs are ongoing, as are efforts to improve the epilepsy-related knowledge
of patients and their families (Chapter 7).

Discussions about the risks of epilepsy, possible treatment side effects,
and the importance of self-management are critical components of effective
communications between clinicians, patients, and families. Elevated rates
of death and increased risks of injury in people with epilepsy underscore
the seriousness of epilepsy as a public health problem (Chapter 3). Suicidal
ideation, suicide attempt, suicide, death as a consequence of a seizure or
of status epilepticus, and sudden unexpected death in epilepsy (SUDEP)
are potential catastrophic consequences of living with epilepsy but are not
commonly discussed with individuals with epilepsy and their families. One
of the major areas to be addressed is the discussion of SUDEP (Devinsky,
2011) (see also Chapter 7). A consensus conference on SUDEP (Hirsch
et al., 2011), as well as public testimony received by the committee, indicate
that people with epilepsy and their families want to know about SUDEP
and other epilepsy-related risks, as well as learn about any strategies they
can pursue to minimize them. Recommendations of a joint task force of
the American Epilepsy Society (AES) and the Epilepsy Foundation urge that
SUDEP be discussed in the context of comprehensive epilepsy education
(So et al., 2009).

Developing a National Strategy for Performance Measurement
and Quality Improvement in Epilepsy Care: Improving Practice
Guidelines and Implementing Performance Metrics

Evidence-based guidelines provide the basis for ensuring the consistent
delivery of high-quality health care. The implementation of evidence-based
guidelines can be incentivized through the use of performance metrics* to
track what is being done in clinical practice and to hold health profession-
als and health care facilities accountable for the quality of care delivered.
As defined by Sackett and colleagues and adapted by the IOM in Crossing
the Quality Chasm, “Evidence-based practice is the integration of the best
research evidence with clinical expertise and patient values” (IOM, 2001,
p- 34; Sackett et al., 1996). In 2003, the Living Well with Epilepsy II Con-

*The term “performance metrics” is being used broadly in this report to encompass the wide
range of measures of health care quality that include measures and indicators of clinical care,
health care processes, and patient outcomes and satisfaction. The goal for the development
and implementation of performance metrics is improvement in the quality of health care.
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EXAMPLES OF PRACTICE GUIDELINES

American Academy of Neurology Practice Guidelines®

* Antiepileptic Drug Selection for People with HIV/AIDS (Birbeck et al., 2012)

¢« Update: Management Issues for Women with Epilepsy—Focus on Pregnancy:
Obstetrical Complications and Change in Seizure Frequency (Harden et al.,
2009a)

* Update: Management Issues for Women with Epilepsy—Focus on Pregnancy:
Teratogenesis and Perinatal Outcomes (Harden et al., 2009b)

* Update: Management Issues for Women with Epilepsy—Focus on Pregnancy:
Vitamin K, Folic Acid, Blood Levels, and Breast-Feeding (Harden et al., 2009c¢c)

« Evaluating an Apparent Unprovoked First Seizure in Adults (Krumholz et al.,,
2007)

¢ Reassessment: Neuroimaging in the Emergency Patient Presenting with Sei-
zure (Harden et al., 2007)

« Diagnostic Assessment of the Child with Status Epilepticus (Riviello et al.,,
2006)

¢ Use of Serum Prolactin in Diagnosing Epileptic Seizures (Chen et al., 2005)

« Efficacy and Tolerability of the New Antiepileptic Drugs I: Treatment of New
Onset Epilepsy (French et al., 2004a)

« Efficacy and Tolerability of the New Antiepileptic Drugs II: Treatment of Re-
fractory Epilepsy (French et al., 2004b)

International League Against Epilepsy

¢ Evidence-Based Analysis of Antiepileptic Drug Efficacy and Effectiveness
as Initial Monotherapy for Epileptic Seizures and Syndromes (Glauser et al,,
2006)

¢ Guidelines for Imaging Infants and Children with Recent-Onset Epilepsy (Gail-
lard et al., 2009)

ference highlighted the need to define and establish criteria for quality care
of epilepsy (Austin et al., 2006).

Practice Guidelines

The push for evidence-based medicine has resulted in a number of
practice guidelines for the evaluation and treatment of epilepsy in the
United States and internationally (Box 4-2). Many of the U.S. guidelines
are available through the National Guideline Clearinghouse of the Agency
for Healthcare Research and Quality (AHRQ, 2012). In these documents,
the nature and level of the evidence are detailed for specific clinical services
or procedures and the balance of risk versus benefit is discussed. To date,
epilepsy-specific practice guidelines have been developed primarily by pro-
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American Academy of Pediatrics

* Neurodiagnostic Evaluation of the Child with a Simple Febrile Seizure (AAP
Subcommittee on Febrile Seizures, 2011)

¢ Utility of Lumbar Puncture for First Simple Febrile Seizure Among Children 6
to 18 Months of Age (Kimia et al., 2009)
American Association of Neuroscience Nurses

¢ Care of the Patient with Seizures. Second edition (AANN, 2009)

American College of Radiology (ACR)
«  ACR Appropriateness Criteria” Seizures: Child (Prince et al., 2009)

United Kingdom, National Institute for Health and Clinical Excellence
* CG20 Epilepsy in Adults and Children: Full Guideline (NICE, 2004)

European Federation of Neurological Societies (EFNS)
e EFNS Guideline on the Management of Status Epilepticus (Meierkord et al,,
2006)
Scottish Intercollegiate Guidelines Network

« Diagnosis and Management of Epilepsy in Adults. A National Clinical Guideline
(Scottish Intercollegiate Guidelines Network, 2003)

aSome of the AAN Practice Guidelines were developed in conjunction with the American Epilepsy Soci-
ety, ILAE, or the Child Neurology Society.

fessional associations and organizations. Assessments should be conducted
of the need for additional guidelines in epilepsy care and areas should be
identified in which robust evidence does not yet exist, so that systematic,
transparent, and reproducible methods can be used to develop the needed
evidence base.

While the guidelines are based on evidence-based medicine, little is
known about how often the guidelines are implemented and followed,
the extent to which improvements in patient care result, and why failures
in implementation or improved outcomes may occur (Davis et al., 2004;
Stephen and Brodie, 2004). For example, Bale and colleagues (2009) as-
sessed whether pediatricians were aware of a practice parameter, or clinical
practice guideline, on nonfebrile seizures and, if so, the extent to which they
incorporated the parameter into practice. Although most of the respond-
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ing pediatricians were caring for children with seizures, 60 percent were
not aware of the practice guideline. In responding to a clinical scenario,
many said they would order laboratory tests that were not in the guideline.
Similarly, a questionnaire sent to UK neurologists asked whether they dis-
cussed SUDEP with all epilepsy patients and their families, which has been
recommended by the UK National Institute for Health and Clinical Excel-
lence (Morton et al., 2006). Of the validated respondents, only 5 percent
discussed SUDEP with all patients, 26 percent with a majority, 61 percent
with a few, and 7.5 percent with none.

In addition to educating clinicians and patients about the existence
and content of evidence-based guidelines, tools are needed to ensure that
the guidelines are implemented at the point of care. Performance metrics
(described below) are increasingly being used to incentivize the use of best
practices in health care. Additionally, many hospitals and other health care
facilities have developed clinical pathways that help health profession-
als formulate plans for the process of care; for example, epilepsy-specific
pathways may focus on care for people with new-onset seizures, for women
during pregnancy, or for patients considering surgery. Given the ongoing
transition to electronic health records (EHRs) and the potential that EHRs
hold for providing immediate information to health professionals and their
patients, the epilepsy community must work to incorporate relevant guide-
lines into EHR development, create decision prompts, keep treatment in-
formation current, and ensure integration of relevant clinical information
across providers. EHRs also may simplify and lower the cost of conducting
audits that can provide feedback to clinicians, patients, and health systems
on the alignment of care with evidence-based guidelines and performance
metrics.

Performance Measurement and Improvement

The IOM has published several reports defining the quality of health
care and outlining the aims for which the health system should strive—
safety, effectiveness, patient-centeredness, timeliness, efficiency, and equity
(e.g., IOM, 2001, 2006a,b, 2011). To achieve quality in health care and
develop the accountability and transparency needed to incentivize change
and to allow comparisons within and among health care providers, the
focus over the past 20 years has been on developing, implementing, and
analyzing performance metrics.

The evolution of performance measurement and improvement Large and
small employers, federal agencies, and state governments have worked with
health care providers and relevant organizations to develop systems for
measuring performance and improving quality and also for understanding
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the value of purchased health care services. One example is the Healthcare
Effectiveness Data and Information Set (HEDIS), designed by a broad co-
alition of stakeholders (Committee on Performance Measurement) in col-
laboration with the nonprofit National Committee for Quality Assurance
(NCQA), which measures the performance of the managed care industry
(NCQA, 2012). Early and ongoing supporters of the implementation and
use of performance metrics include a number of managed care organiza-
tions around the country that use the information to assess performance
across their organization and compare it to other managed care organiza-
tions. Similar performance measurement and improvement efforts for hos-
pitals, physicians, and other providers have been developed or endorsed by
the Joint Commission, the National Quality Forum (NQF), the Physician
Consortium for Performance Improvement (PCPI), and other organizations,
and many of these efforts work through broad coalitions of stakeholders.

Early developers of performance metrics recognized the importance of
establishing a set of criteria or a strategy that specified how performance
measurement areas would be selected and how specific metrics would be
built, tested, used, and eventually, retired. For example, in HEDIS 2000:
What’s in It and Why It Matters, the NCQA (1999) outlined the categories
(domains) selected for performance measurement (effectiveness of care,
access and availability, satisfaction with the experience of care, health
plan stability, use of services, cost of care, informed health care choices,
and health plan descriptive information) and detailed a set of desirable
attributes of performance metrics, which were organized into three broad
areas: relevance, scientific soundness, and feasibility. The set of metrics that
emerged covered a range of topics but focused on clinical areas in which
good evidence existed to support quality improvements. The development
of the HEDIS metrics included an emphasis on patient participation. The
NQF has a similar set of criteria for measurement adoption (NQEF, 2011).

Early efforts in the development of performance metrics aimed to build
sets of metrics that would drive toward standardization and the ability to
compare providers and provider organizations. These standardization ac-
tivities emerged in part to add value to the certification and accreditation
of hospitals, health maintenance organizations, and other types of health
care facilities, recognizing that performance measurement was a prerequi-
site to improving care. Since that time, the concept of pay-for-performance
has continued to evolve, and public and private payers are attempting to
financially reward high-quality providers and organizations based on stan-
dardized metrics.

Measuring performance and improving quality in epilepsy care The epi-
lepsy community has taken important first steps in the development of
performance metrics for high-quality epilepsy care. The American Academy
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of Neurology (AAN), in conjunction with the PCPI, sponsored a literature
review and assessment, conducted by an expert panel, that identified eight
performance metrics that could be used in quality improvement, pay-for-
performance, or maintenance of certification programs (Fountain et al.,
2011). The eight metrics submitted to the NQF for consideration were evi-
dence based and represented gaps in care of people with epilepsy (Fountain
et al., 2011):

¢  Documentation in the medical record of “Seizure type and current
seizure frequency

Documentation of etiology of epilepsy or epilepsy syndrome

EEG results reviewed, requested, or test ordered

MRI/CT [computerized tomography] scans reviewed, requested, or
scan ordered

Querying and counseling about side effects of [seizure medication]
Surgical therapy referral consideration for [refractory] epilepsy
Counseling about epilepsy-specific safety issues

Counseling for women of childbearing potential with epilepsy.”

While the metrics were not endorsed by the NQF, the Centers for
Medicare and Medicaid Services (CMS) has adopted three of the metrics
(documentation of seizure type and frequency, documentation of etiology
of epilepsy, and counseling for women of childbearing potential) to be used
by providers participating in the Physician Quality Reporting System (CMS,
2011a). Provider documentation of the CMS quality metrics is currently
voluntary but will become mandatory beginning in 2015 in order to qualify
for full Medicare reimbursement (CMS, 2011a,b). The epilepsy-specific
metrics will apply to any health professional who submits a bill for care of
a person with seizures or epilepsy to Medicare. This represents a significant
step forward in evaluating the quality of care in epilepsy. However, addi-
tional evidence-based performance metrics are needed to focus on the full
range of gaps in care, such as referral of people with refractory epilepsy
for surgical consultation or evaluation of adverse effects of treatments. The
epilepsy community, in conjunction with the CMS, NQF, private insurers,
and other organizations involved in performance measurement and quality
improvement, should continue to develop, implement, evaluate, and report
on evidence-based metrics for care of people with epilepsy.

Further, there are ongoing efforts to develop a set of performance met-
rics focused on epilepsy care within primary care and general neurology
clinics. The QUIET (QUality Indicators in Epilepsy Treatment) study used
a multipronged approach of literature and guideline review, patient focus
groups, and an expert panel to examine quality of care for adults with
epilepsy (Bokhour et al., 2009; Pugh et al., 2007, 2011). The process led
to a set of performance metrics (“quality indicators”) consisting of both
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evidence- and patient-based metrics (Bokhour et al., 2009; Pugh et al.,
2007). The evidence-based metrics were tested in a tertiary medical center
(Pugh et al., 2011). The QUIET study then compared chart abstractions for
epilepsy-focused medical encounters from primary care and neurology clin-
ics separately, as well as from patients who received care in both neurology
and primary care settings. Approximately 44 percent of the 1,985 possible
care processes were performed in concordance with the defined metrics
(Pugh et al., 2011). People who received care from both groups or “shared
care” had the highest rate of concordance with the metrics. Incorporating
the patient perspective is an important part of quality-improvement efforts
and is integral to ensuring patient-centered care.

Next steps for improving quality in epilepsy care The committee believes
that the efforts described above form a solid basis for moving forward to
assess and improve the quality of epilepsy care. A national strategy for
performance measurement and quality improvement in epilepsy care is
needed that would specify the broad areas (domains) that are meaningful
for assessing epilepsy care (e.g., access to care for epilepsy and comorbid
health conditions, including mental health services, effectiveness of care,
quality of life improvements, communications between patient and health
care provider, and cost of care) and that would detail the criteria for and
attributes of performance metrics that the epilepsy field believes are impor-
tant to emphasize (e.g., evidence based, patient centered). Development of
this strategy should involve people with epilepsy and their families, relevant
professional and advocacy organizations, researchers, health and human
services professionals, and experts in performance metrics and health care
quality improvement.

A national strategy for performance measurement and quality improve-
ment in epilepsy care could

e provide a roadmap for next steps in developing performance met-
rics to allow for an organized effort to prioritize, develop, evaluate,
and approve new metrics;

e establish definitive standards for the attributes that performance
metrics must meet in order to be included in a measurement set;

®  ensure transparency;

e emphasize a patient-centered focus for quality in epilepsy care; and

e provide an agenda for next steps in effectiveness reviews and the
development of additional practice guidelines for epilepsy care.

Evaluating and Accrediting Epilepsy Centers

In 1978, the U.S. Commission for the Control of Epilepsy and Its Con-
sequences noted in a report that there were many gaps in epilepsy care,
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including insufficient patient and family education and psychosocial treat-
ment (U.S. Commission for the Control of Epilepsy and Its Consequences,
1978). Epilepsy centers of excellence were then funded in response to a
National Institutes of Health (NIH) initiative, and these served as regional
treatment and referral networks. The centers spearheaded research into
the psychosocial needs of people with epilepsy and developed educational
programs to respond to individual, family, and community needs. Subse-
quent changes in funding mechanisms led to curtailment of NIH funding for
epilepsy centers and the eventual establishment of health care facility-based
epilepsy centers. The committee looked at the current criteria for the four
levels of epilepsy centers and explored how centers for other health condi-
tions are evaluated in order to make recommendations for strengthening
the nation’s epilepsy centers.

Current Epilepsy Centers

National Association of Epilepsy Centers Currently, 166 self-designated
epilepsy centers are members of the National Association of Epilepsy Cen-
ters (NAEC, 2012a). NAEC guidelines for level 3 and level 4 epilepsy
centers are voluntary, and each center self-designates based on the level of
care it provides (NAEC, 2012b). Level 1 care is designated as that provided
by emergency care or primary care providers, while level 2 care is provided
by general neurologists (Labiner et al., 2010). Level 3 and level 4 care
are provided by epilepsy centers, with both of these levels providing EEG
services with long-term monitoring, epilepsy surgery (level 4 centers also
provide non-lesional epilepsy surgery), neuroimaging, neuropsychological
and psychological services, rehabilitation services, and other specialized
services (including pharmacology consultations and interdisciplinary clini-
cal services). Level 4 centers also provide functional cortical mapping, spe-
cialized neuroimaging, electrocorticography, and other more specialized
services (Labiner et al., 2010).

In a survey conducted for this report (Appendix C) and completed by
approximately one-quarter of the NAEC centers, each center served an
average of 1,300 patients per year and provided an average of 3,400 out-
patient visits with an epileptologist per year. Referral patterns varied signifi-
cantly across the NAEC centers; approximately 40 percent of patients were
referred by primary care providers, 36 percent by neurologists, 16 percent
by other specialists, and 4 percent by the Epilepsy Foundation.

Tuberous Sclerosis Alliance specialty clinics The Tuberous Sclerosis Alli-
ance has established criteria for specialty clinics that provide comprehensive
treatment for tuberous sclerosis complex—both clinic standards and gold
standards are specified and centers are encouraged to meet gold standard
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requirements (Tuberous Sclerosis Alliance, 2011). Health care facilities
attest that they meet the standards for a specialty clinic and are required
to submit an annual report to the Tuberous Sclerosis Alliance to maintain
that designation.

Department of Veterans Affairs (VA) Epilepsy Centers of Excellence The
increasing prevalence of epilepsy in older veterans from age-related con-
ditions and in younger veterans with recent war-related injuries led to
a recent resurgence of interest in epilepsy at the VA,> and in 2008, 16
Epilepsy Centers of Excellence were created within the Veterans Health
Administration (VA, 2011a,b). Epilepsy Centers of Excellence must be
affiliated with a medical school for education and training, and they col-
laborate with VA Polytrauma Centers to provide care to veterans with
traumatic brain injury who are at risk for epilepsy (VA, 2011a). The VA
Epilepsy Centers of Excellence provide both inpatient and outpatient care
for veterans with seizures, including advanced diagnostics and evaluation
services and other clinical care by epilepsy specialists, with co-management
between specialists and primary care providers within and external to the
VA when appropriate (Parko, 2011; VA, 2011a). The centers collaborate
nationally to conduct epilepsy research and provide epilepsy education,
and they are developing information systems, national databases, and
telehealth programs to improve patient care and research. Clinical path-
ways have been developed to ensure consistent approaches to care and
facilitate access to specialists for people at risk for seizures or comorbid
health conditions. The centers have not been operational long enough for
publication of evaluation data.

Models of Center Evaluation and Accreditation

In considering next steps for epilepsy centers, the committee looked at
processes used to designate and evaluate centers focused on other diseases.
Relevant models having some preliminary outcome data and models of
quality improvement initiatives include stroke centers, trauma centers, VA
cancer centers, and cystic fibrosis centers.

Over the past decade, a coalition of professional organizations estab-
lished accreditation criteria and a certification process for Primary Stroke
Centers (Alberts et al., 2000; Reeves et al., 2010). These centers collect
and compare data on 10 quality measures, are evaluated through site visits
by the Joint Commission, and are assessed every 2 years for recertification
(Rymer, 2011). Plans are under way for a second type of certified stroke

3 An epilepsy monitoring unit was established at a VA hospital in the early 1960s and in 1972
the VA designated several hospitals as epilepsy centers (Parko, 2011).
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center, a Comprehensive Stroke Center that would provide more complex
care, including surgical care and care for patients with specific types of
stroke (Alberts et al., 2005; Joint Commission, 2011a). Few studies to date
have compared outcome data for the accredited primary stroke centers;
however, studies by Lichtman and colleagues (2011a,b) found that Joint
Commission—certified Primary Stroke Centers had lower 30-day mortality
risk for two different types of stroke compared to noncertified hospitals,
although readmission rates were similar.

The designation of trauma centers follows a different process than that
of stroke centers. The American College of Surgeons (ACS) verifies that a
hospital has the specific resources needed to provide one of three levels of
trauma care (ACS, 2011). A designated team of trauma experts conducts
site visits, and verification certificates must be renewed every 3 years. A
study of this process, comparing the experience of trauma patients in a
community hospital before and after level 2 designation, found that, after
designation, patients experienced shorter hospital stays, lower inpatient
mortality, and reduced costs (Piontek et al., 2003).

Positive changes in quality of care were documented for veterans with
chronic disease following VA restructuring in the mid-1990s that involved
integrated networks of care, enhanced use of information technology, qual-
ity measurement and performance initiatives, and improved access to care
(Jha et al., 2003; Kizer et al., 2000). Cancer centers in the VA are organized
into regional comprehensive centers as well as secondary centers (Keating
et al., 2011). VA cancer center care for older men (over age 65) with one
of four types of cancer (colorectal, lung, prostate, or hematologic) has been
found to be equal to or better than that for older men receiving fee-for-
service care (through Medicare) in the private sector.

The Quality Improvement Initiative of the Cystic Fibrosis Foundation
(CFF) Centers provides a model of how centers are working together to col-
lect and learn from data on a specific disease. The CFF accredits 110 care
centers in the United States (CFF, 2012a). The Quality Improvement Initia-
tive involves the collection of data on seven key health measures from each
of the accredited centers, including data on lung function, nutritional status,
percentage of persons screened for cystic fibrosis-related diabetes, and per-
centage of people with cystic fibrosis who have had the recommended four
clinic visits, one sputum or throat culture, and two lung function tests per
year (CFF, 2012b; Kraynack and McBride, 2009; Quon and Goss, 2011).
Additionally the CFF supports the Cystic Fibrosis Patient Registry that
provides an overview and collated data on more than 25,000 people with
cystic fibrosis and issues an annual report on progress in improving care
(CFF, 2012a).
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External Accreditation of Epilepsy Centers and Development of an
Epilepsy Care Network

The committee considered information on the benefits and limitations
of external accreditation of epilepsy centers and believes that this process
would be valuable to ensure excellence, consistency, clarity, and transpar-
ency in the provision of epilepsy care. The challenges of accreditation
include cost and time burdens on the centers, but the committee believes
that the advantages of accreditation and the rigor and external validation
it could bring to the field far outweigh these disadvantages. Currently, each
center self-designates as providing one of the four levels of care, but no ex-
ternal evaluation process is used to assess whether the voluntary guidelines
are being met.

The Joint Commission has developed a process for Disease-Specific
Care Certification that includes epilepsy and requires that programs comply
“with consensus-based national standards, effective use of evidence-based
clinical practice guidelines to manage and optimize care, and an organized
approach to performance measurement and improvement activities” (Joint
Commission, 2011b, p. 1). However, epilepsy-specific criteria have not been
developed, and only a few programs have pursued this certification.

The committee believes that increasing the level of rigor for epilepsy
centers through the use of external evaluation, as well as establishing a
research and data-sharing network, would enhance the quality of epilepsy
care and lead to advances in the field. Health outcomes data are needed for
epilepsy care, and data required for accreditation would help to provide
that information. The following qualities of an accredited epilepsy center
are deemed critical:

e External evaluation—Processes need to be developed for external
review by the Joint Commission or a similar independent external
body that will assess an applicant against national standards, cri-
teria, and quality metrics.

e Research and data sharing network—A set of common data ele-
ments to measure services, quality, and outcomes could be devel-
oped and reported by accredited epilepsy centers for accountability,
quality, reporting, and research purposes.

e Interdisciplinary care—Comprehensive and coordinated biopsy-
chosocial approaches to acute and chronic care of epilepsy that
involve a wide range of health professions should be implemented
with a patient-centered focus.

®  Quality improvement—A rigorous quality improvement program
should be required that measures the processes and outcomes of
a certified center to ensure care is safe, effective, patient centered,
timely, efficient, and equitable.
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¢ Co-management of care—Criteria and best practices for the co-
management of health care must be established between epilepsy
specialists, primary care providers, and specialists treating comor-
bid conditions, including mental health treatment providers.

e Community outreach—Active efforts should be focused on con-
necting with local primary care providers to enhance their knowl-
edge about epilepsy and their care of people with the disorder as
well as ensuring that community health programs providing health
services for underserved populations are connected to epilepsy
specialists.

¢ Educational and community referral resource—Accredited epilepsy
centers should be sites where patients and their families receive
education and self-management training, screening for common
comorbid conditions, and referrals for support within appropriate
community agencies, including schools, day care centers, voca-
tional rehabilitation services, and those providing housing and
other independent living resources, financial assistance, and respite
care.

e Professional education—Accredited centers should train epilepsy
technicians, nurses, and physicians as well as provide a training
locus for emergency personnel, general neurologists, primary care
providers, and other interested health professionals.

The committee is not specifying a particular system of certification or
accreditation for epilepsy centers but emphasizes the need for an accredita-
tion process that uses external evaluation. The approach could involve a
tiered system of primary and comprehensive epilepsy centers, such as the
system being put in place for Joint Commission—certified stroke centers or
the ACS-designated trauma centers, or it could involve some other organi-
zational structure.

Accredited epilepsy centers are envisioned as having strong links
to each other and to community resources through an Epilepsy Care
Network of Accredited Epilepsy Centers. This network could promote
research advances through collaborative clinical and health services re-
search. More needs to be known about the use of health services by people
with epilepsy in order to identify and close gaps (Reid et al., 2012). Each
center should be well integrated into the health system and locality that
it is a part of as well as into the network of centers. Strong ties and part-
nerships with state health departments and other health care providers,
particularly those focused on other neurological disorders, could expand
the reach of coverage to people with epilepsy who are in rural and un-
derserved areas through use of telemedicine, outreach clinics, and other
relevant mechanisms. People with epilepsy and their families, as well as
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researchers and health care providers, could also benefit from the compi-
lation and analysis of quality, outcomes, and health services data provided
by all centers in the network.

IMPROVING ACCESS TO HEALTH CARE

Common challenges for patients in getting to their epilepsy appointments
are transportation need, not being able to afford to go to their doctor, and
getting a referral from their primary care or neurology provider.

—Sandra Helmers

Access to health care was defined in a 1993 IOM report as the “the
timely use of personal health services to achieve the best possible health
outcomes” (p. 4). This study went on to point out that “access problems
are created when barriers cause underuse of services, which in turn leads
to poor outcomes” (IOM, 1993, p. 35).

For individuals with epilepsy, as with all people, having adequate ac-
cess to care involves being able to obtain and keep public or private health
insurance coverage and navigate through the complex U.S. health system
in a timely and effective way to obtain services they need. Challenges arise
due to many factors, including the limited number of specialty care pro-
viders, variability in the skills and knowledge of epilepsy by primary care
providers, and limited options for epilepsy care offered by hospitals and
communities. Connections need to be strengthened and referrals available—
when appropriate—among the different care options that include primary
care providers, neurologists, epileptologists, and specialists in the various
comorbidities of epilepsy. Further, referrals may be needed to obtain the
services of other professionals, such as social workers, occupational spe-
cialists, or nutritionists. Limitations in access may result from the location
of services in multiple health care and community facilities with limited
transportation options, as well as from limits in health insurance plans for
the coverage of certain services.

Recent studies provide evidence that disparities exist in access to
specialized epilepsy care in populations with low socioeconomic status
(SES) and in racial/ethnic minority populations. In a study of patients at
four neurology clinics in Houston and New York City, low-SES patients
had more frequent emergency room visits and higher hospitalization
rates than people in higher-income groups (Begley et al., 2009). In a
California population survey, low-income people with epilepsy (incomes
below poverty level) were 50 percent less likely to report taking seizure
medications (Elliott et al., 2009). African Americans were found to have
poorer adherence to seizure medications (Bautista et al., 2011). People
using emergency rooms for treatment of seizures were more likely to be
uninsured (Farhidvash et al., 2009). Use of neurologists was relatively



194 EPILEPSY ACROSS THE SPECTRUM

similar, regardless of SES, in a study of people with epilepsy in Houston
and New York City (Begley et al., 2011), although other studies have
found a lower rate of neurologist visits for uninsured individuals (Halpern
et al., 2011) and greater difficulties for children enrolled in Medicaid to
obtain neurologist appointments (Bisgaier and Rhodes, 2011). Studies
examining disparities for racial/ethnic minority populations found that
African American individuals were more likely than whites to use emer-
gency departments for epilepsy care (Kelvin et al., 2007) and less likely to
have epilepsy surgery (Berg et al., 2003; Burneo et al., 2005; McClelland
et al., 2010). African American and Hispanic individuals had lower rates
of epilepsy-related visits to specialists than white individuals (Begley et al.,
2009). However, for those who did have surgery, race and SES did not
appear to affect outcomes (Burneo et al., 2006).

These subgroup differences reflect broader challenges faced by people
with epilepsy and people with other neurological conditions in trying to
access specialized care. Child neurologists reported wait times for new
patients averaging 53 days, while returning patients had to wait 44 days
(Polsky et al., 2005). Physicians serving patients covered by public insur-
ance (Medicaid and the Child Health Insurance Program) reported difficulty
finding a neurologist to whom to refer patients (GAO, 2011).

Disparities in access to epilepsy care as reflected in treatment gaps are
major concerns internationally, as well as in the United States, as noted in
Chapter 1. While research has documented disparities in receiving equitable
and timely epilepsy care, the reasons for these inequities, their importance
for health outcomes, and their magnitude in relation to overall gaps in
care have to be better understood in order to improve access to care. The
committee developed a framework for considering the many factors that
affect access to care (Figure 4-2) to assist in identifying priority areas for
additional research and for improvement. These priorities are

e strengthen epilepsy care by primary care providers and clarify clini-
cal pathways for referrals and for care by specialists,

e promote a collaborative and patient-centered approach to the care
of epilepsy and comorbid conditions,

e ensure a robust, well-educated health professional workforce for
epilepsy care,

¢ reach rural and underserved populations,
provide smooth transitions of care, and
make health insurance coverage affordable and readily available.
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Strengthen Epilepsy Care by Primary Care Providers and Clarify
Clinical Pathways for Referrals and Care by Specialists

One of the biggest challenges to improving access to care of people with
epilepsy is ensuring timely, adequate care by the appropriate health care and
human services providers. Often primary care providers are the first to see
the patient after an initial seizure (Browne and Holmes, 2001; Mantoan
and Kullmann, 2011; Reuter and Brownstein, 2002). In a community-based
survey of people with epilepsy, 40 percent of respondents reported that
they first saw a family or general practitioner, 32 percent a neurologist, 13
percent a pediatrician, 5 percent an internist, and 5 percent an emergency
room physician (Fisher et al., 2000b). Further, primary care providers may
often provide the long-term management of epilepsy care for people whose
seizures are well controlled. In a survey by Fisher and colleagues (2000b),
the respondents who noted that they were currently seeing a primary care
provider for their epilepsy care were generally those who had not had a
seizure in the past year and had received their diagnosis of epilepsy 5 years
ago or more. A survey involving primary care physicians found that the
majority referred at least half of their patients having seizures to a neurolo-
gist, while a smaller percentage was comfortable treating most patients with
seizures themselves (Moore et al., 2000). Because there is a significant role
for primary care providers in the care of epilepsy patients (often over the
lifetime of their patients), it is critical that they are knowledgeable about
epilepsy care (Chapter 5), are communicating with their patients about
care options and the risks associated with epilepsy (Chapter 7), and have
clear direction on the timing and options for referrals to epilepsy centers
and epileptologists.

As noted earlier in this chapter, concerns have been raised about the
length of time that some patients with refractory epilepsy wait for refer-
rals to an epilepsy monitoring unit for further evaluation and a surgical
consultation. Clinical practice guidelines and recommendations from pro-
fessional organizations suggest that when the diagnosis is in question, or
seizure control is not achieved after (1) a trial of two or three appropriate
seizure medications or (2) 1 year of care with a general neurologist, patients
should be referred to an epileptologist or epilepsy center (Cross et al., 2006;
Labiner et al., 2010). However, one center studied in the 5 years after re-
lease of an AAN practice parameter that specified referral to an epilepsy
surgery center after appropriate trials of seizure medications had failed to
stop seizures from recurring and found that in that center, approximately
18 years elapsed between therapeutic intervention and surgical evaluation
(Engel et al., 2003; Haneef et al., 2010). Similarly, a retrospective review of
adult admissions to an epilepsy monitoring unit and surgical referrals found
wide variations in time from onset of seizures to referral, with a median
elapsed time of 15 years (Smolowitz et al., 2007).
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FIGURE 4-3
Treatment pathway for individuals with epilepsy.

?When seizures become controlled, the patient can receive ongoing care from a primary care provider
or neurologist, with care provided for comorbid health conditions as needed by specialists or primary
care providers.

Figure 4-3 illustrates the committee’s view of the potential decision
points for referrals to various providers and emphasizes that strong con-
nections are needed with community resources throughout. In brief, the
figure follows practice guidelines stipulating that epilepsy care for patients
who are diagnosed and have seizures that are easily controlled with medi-
cal therapy may continue treatment with a general neurologist or primary
care provider (Labiner et al., 2010). When the diagnosis is in question or
when seizure control is not achieved, then the patient should be referred
to an epilepsy specialist or center (Cross et al., 2006; Labiner et al., 2010).
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Clearly delineated professional roles and responsibilities could increase
the efficiency of care. A survey of epileptologists and neurologists found
perceptions of overlapping roles and responsibilities and that territorial
issues and financial considerations can, in some cases, influence referral
decisions (Hayes et al., 2007). The survey also noted recommendations
that an interdisciplinary guideline for clinical practice of epilepsy care—a
continuum-of-care map—be developed. Enhancing the possibility of suc-
cessful implementation of a clear and concise clinical pathway for epilepsy
care would require the efforts of professional associations and organiza-
tions across the relevant primary care professions in addition to neurology,
mental health, and epilepsy-specific professional associations.

Because epilepsy is a spectrum of disorders that ranges broadly in se-
verity, the care needs of individuals vary from the time of initial diagnosis
to long-term management and from one individual to another. Clear clini-
cal pathways should be laid out for people with epilepsy so that they are
aware of their options, informed about available specialist care, and un-
derstand when to talk with the health care team about moving to another
level of care. Another purpose in establishing clinical pathways is to move
toward consistent protocols and accountability within and across institu-
tions. Quality metrics that emphasize timely referrals and co-management
will make important progress toward this goal.

Promote a Patient-Centered and Collaborative Approach to
the Care of Epilepsy and Comorbid Health Conditions

The committee emphasizes the need for a patient-centered, collabora-
tive, and comprehensive approach to epilepsy care. Historically, the medical
model of health care has centered on physicians and hospitals and the poli-
cies and systems needed to support their proper functioning. Outcomes of
care were (and still are in many cases) measured in numbers of outpatient
visits, procedures performed, and hospitalizations, with limited reporting
of patient outcomes. The focus of care was on the disease or disorder. By
contrast, while patient-centered care still requires strong health systems
and the active engagement of physicians, nurses, and an array of other
health professionals, in this model the patient and family are the focus,
not the disease. In patient-centered care, shared models of decision making
are made possible through effective communication between patients and
providers and through respect for each individual’s strengths, expertise,
and experiences. Other dimensions of patient-centered care include respect
for the patient’s experiences, values, preferences, and needs; involvement
in decision making; and coordination of care (Gerteis et al., 1993). From
a patient-centered perspective, the ideal goal for quality care is “provid-
ing the care that the patient needs in the manner the patient desires at the
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time the patient desires” (Davis et al., 2005). The epilepsy community has
measures to evaluate quality of life, self-efficacy, self-management, and
other patient-related outcomes and processes that, if deployed in clinical
settings, could improve care. These tools need to be validated (if they have
not previously been validated) and more widely used. New tools to assist
in patient-centered decision making and choices of care are also needed.

A patient-centered, collaborative approach also would provide com-
prehensive management for epilepsy comorbidities. In a set of focus groups
conducted by the AES (Personal communication, C. A. Tubby, AES, 2011),
epileptologists and other professionals in epilepsy care stated that managing
comorbidities is a major challenge in their professional practice and one
in which they wished they had more training. The current organization of
health care and reimbursement systems can create barriers to collabora-
tive management across various types of specialists or between primary
and specialty care. While managed care plans may offer a more systematic
way of caring for people with chronic and multiple conditions than tradi-
tional fee-for-services approaches, individuals with refractory epilepsy or
comorbid conditions who require specialized evaluation and treatment may
find it difficult to gain access to appropriate care. Organized health care
delivery models (e.g., integrated delivery systems, medical or health homes,
accountable care organizations) promoted under health reform—the ACA
(P.L. 111-148)—may provide and incentivize coordinated, high-quality,
and more efficient care to people with complicated chronic conditions
(McCarthy, 2011; Takach, 2011). Partnerships with organizations, such as
the Association of Maternal and Child Health Programs and the Associa-
tion of University Centers on Disabilities, that work across disease-specific
lines and focus on the whole patient’s needs will be important to further
improving the quality of care for people with epilepsy.

An ongoing initiative to improve access to quality epilepsy care is fo-
cused on children and youth with epilepsy in medically underserved and
rural areas (HRSA, 2011). Project Awareness and Access to Care for Chil-
dren and Youth with Epilepsy (Project Access) was started in 2003 by the
federal Health Resources and Services Administration’s (HRSA’s) Maternal
and Child Health Bureau and the Epilepsy Foundation. The project is now
in its third phase and is anticipated to continue through 2013. As part of
the HRSA initiative, statewide demonstration projects in 17 states have es-
tablished partnerships among health care providers and community service
providers, including schools and nonprofit organizations (HRSA, 2012a).
One of the grant requirements has been participation by an interdisciplinary
and interagency team in a Learning Collaborative, based on the Institute
for Healthcare Improvement’s Breakthrough Series for quality improvement
(IHI, 2003). Best practices from the learning collaborative and the state
grants are posted on the Project Access website (Box 4-3) (Epilepsy Founda-
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EXAMPLES OF LESSONS LEARNED AND TOOLS

DEVELOPED FROM THE LEARNING COLLABORATIVES

University of Southern California’s Learning Collaborative

Strategies for improving care identified during the course of the Learning
Collaborative include the following:

¢ Provide quarterly training to primary care providers.

« Enter into a service agreement with ambulatory clinics and large commu-
nity pediatric practice groups to outline referral criteria and communica-
tions methods.

* Hire a pediatric nurse practitioner to oversee follow-up appointments and
assist neurologists.

¢ Hire a part-time health educator to work with families.

« Work with a social worker to support families in accessing community
services.

« Extend visit intervals based on patient needs, not on a standard return
policy.

¢ Schedule return appointment prior to the patient or family’s departure
from the clinic.

« Track referrals from primary care to specialty care and provide follow-up
to families.

The following tools were developed from the work of many states participat-
ing in Project Access and the Epilepsy Learning Collaborative to assist patients,
families, and health care providers:

*« Parent Notebook: Binder with information (some of which would be
completed by the parents, such as medical history template, seizure log,
provider list, and notes on visits with health care providers). Other infor-
mation, such as the resource lists, could be provided by the health care or
community services staff.

« Home Medication Sheet: Designed to help parents keep a history of their
child’s medications and to reconcile medications with their child’s health
care provider during an appointment.

« Seizure Description Tool: Designed to help parents and caregivers de-
scribe the child’s seizures; uses simple graphics.

« Seizure Action Plan: Designed to help parents define a consistent plan
with their doctor to use when their child has a seizure. This tool could be
used by teachers or other family members.

« Resource Guide for Parents: Includes information on community re-
sources, treatment options, federal laws that protect the rights of children
with epilepsy in school, first aid for seizures, and finding support, among
other resources.

SOURCE: University of Southern California et al., 2008.

tion, 2011). Because each grant team can choose its project’s priorities and
the variables to be assessed, the program has few common metrics to assess
progress in improving access to care broadly, which hampers comparisons
of results across projects.
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Nevertheless, progress on improving the percentage of children with
seizure action plans has been noted and a number of tools have been de-
veloped and lessons learned about collaborative approaches to epilepsy
care (National Initiative for Children’s Healthcare Quality, 2011). Project
Access provides the epilepsy community with a starting point for improving
access to and coordination of care for individuals with epilepsy. The com-
mittee urges wider dissemination of the best practices identified by Project
Access grantees and increased opportunities for discussion of their broader
implementation.

Collaborative efforts to care for people with epilepsy should benefit
from ongoing efforts to improve clinical information systems, particularly
EHRs, as noted previously. Another avenue to improve collaborative and
patient-centered epilepsy care that deserves more exploration is the use of
patient navigators; these individuals—who often are current patients, for-
mer patients, or family members and also often are volunteers—have been
through the rigors of navigating the health care system and are willing to
use their knowledge and additional training to help others. Further, patient
navigators can help bridge cultural and language differences that may exist
between the health care team and the patient. The patient navigator concept
began in the 1990s to provide assistance to people with low incomes who
had abnormal findings in cancer screenings as they followed up on medical
appointments to have a biopsy (Freeman et al., 1995). Expansion of the
patient navigator approach has enabled positive results not only in screen-
ing, diagnosis, and treatment adherence, but also in improving quality-
of-life outcomes (Robinson-White et al., 2010). While informal navigator
programs and family networks currently exist, including support groups,
a more systematic approach is desirable and could be explored by epilepsy
centers. Medical interpreters also provide another resource to patients that
can provide the translation services needed to facilitate discussions and al-
low more in-depth patient education.

Ensure a Robust, Well-Educated Health
Professional Workforce for Epilepsy Care

Waiting times for appointments with epilepsy specialists present an-
other challenge for access to specialized epilepsy care. Limitations in the
number and geographic distribution of epileptologists and pediatric neu-
rologists are a major cause of these delays. An International League Against
Epilepsy report noted that the geographic “distribution of neurologists is
very uneven” in the United States, with the highest concentrations in the
Northeast and Midwest, especially in metropolitan areas (Theodore et al.,
2006, p. 1708). In a survey of NAEC epilepsy centers, responding centers
indicated that the time for a new patient to see an epilepsy specialist aver-
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aged 32 days, with a median of 21 days (Appendix C). Waiting time for an
inpatient evaluation to the center’s epilepsy monitoring unit averaged 25
days, with a median of 21 days.

The AES reports that it has approximately 1,875 physician members,
but the number of epileptologists in this group is uncertain (Personal com-
munication, Kathy Hucks, AES, October 17, 2011). A new subspecialty
certification for epilepsy by the American Board of Psychiatry and Neurol-
ogy (discussed in Chapter 5) may allow a more precise determination of
the number of U.S. epileptologists and may encourage more neurologists to
specialize in epilepsy care. Pediatric neurologists—who care for a range of
neurological disorders, including epilepsy—are in particularly short supply.
A 2005 survey of child neurologists found there were 904 full-time child
neurologists in the United States, or 1.27 per 100,000 children (Polsky
et al., 2005).

In addition to increasing the number of physicians trained in epilepsy,
increasing the number of nurses, social workers, and other care providers
with epilepsy expertise will also improve access to care. Currently, nurses
specializing in epilepsy are found primarily at epilepsy centers. This limits
the availability of nursing care and epilepsy education for people who do
not have access to the centers or who do not require specialized epilepsy
care. The use of epilepsy specialist nurses or epilepsy health educators
more consistently in epilepsy centers and in community settings could al-
leviate some pressure on the physician supply and provide a greater depth
of resources for people with epilepsy and families. UK studies suggest that
nurses can provide the important—although time-consuming—roles of co-
ordinating care for comorbid health conditions and educating patients and
families, and the United Kingdom has worked to strengthen its provision
of epilepsy care through the work of epilepsy specialist nurses (Box 4-4).
In the United States, there is no certification for epilepsy specialist nurses,
although many nurses work in epilepsy centers and epilepsy monitoring
units. Further efforts to define these roles and explore epilepsy health edu-
cator certification (Chapter 7) are needed.

Reach Rural and Underserved Populations

Ensuring that high-quality epilepsy care is available throughout the
United States, including rural and underserved areas, is an access goal for
epilepsy care in the decades ahead. As is evident in Figure 4-4, epilepsy
centers are not available in every state and can be located far from indi-
viduals with epilepsy. In addition to geographic challenges, there are also
challenges in reaching epilepsy patients who do not have adequate health
care coverage.

Improving access to high-quality epilepsy care for underserved popula-
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EPILEPSY SPECIALIST NURSES

The United Kingdom has implemented a systematic approach to the use of
epilepsy specialist nurses to remediate documented problems with poor pa-
tient education services and gaps in counseling and coordination of care (Kwan
et al,, 2000). A survey of epilepsy nurse specialists found that they were in di-
verse practice settings, with many working in nurse-run clinics and the majority
in multidisciplinary hospitals or community practices (Goodwin et al., 2004).
Common to the practice of most epilepsy specialist nurses was that care was
guided primarily by individual patient needs and that they worked to enhance
co-management practices between hospitals and primary care providers.

A literature review found that attempts to quantify outcomes of epilepsy
nurse specialist care are complicated by the diversity of patients and families
encountered, geographical diversity of practice settings, and different scopes of
practice (Bradley and Lindsay, 2001). No statistically significant changes in health
outcomes were found. However, some studies noted improvements in quality of
life, knowledge about epilepsy, communication with health care providers, and
satisfaction with care. The impact of epilepsy specialist nursing care on patients’
ability to manage their epilepsy—a major outcome of self-management education
and care—was not evaluated by any of the studies examined and requires more
review. Opportunities to further explore the potential roles and responsibilities
of epilepsy specialist nurses are needed.

tions will involve building stronger links between epilepsy specialists and
primary care providers in community health centers and in other local
health programs. Accomplishing these efforts can include working with the
many local programs that provide health care for underserved populations,
including the efforts of Federally Qualified Health Centers and Title V
Maternal and Child Health programs at the state and local levels.® For
example, the University of Virginia has developed satellite clinics in rural
areas of the state in which a nurse coordinator works with patients to help
them access a range of health care and community services. The project is
supported in part through Care Connection for Children, an effort that is
part of the Title V Children with Special Health Care Needs programs in
Virginia (Carter, 2011). In addition, several epileptologists visit satellite
clinics in the community each month, and referrals are made to clinics at
the University of Virginia, including the epilepsy monitoring unit, for care
that cannot be performed in satellite locations.

The increased use of video technologies is opening additional care op-

¢The goal of the Federally Qualified Health Center Program is to “enhance the provision of
primary care services in underserved urban and rural communities” (CMS, 2012a). The Title
V Maternal and Child Health Services Block Grant Program administered by HRSA provides
resources (primarily to state health departments) to support services for underserved women
and children (HRSA, 2012b).
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FIGURE 4-4
National Association of Epilepsy Centers: Locations of the centers.

NOTE: Some large cities have multiple epilepsy centers.

SOURCE: NAEC, 2011.
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tions in rural areas. Telemedicine programs are viable and valuable alterna-
tives to in-person physician visits in rural and geographically isolated areas,
as well as for patients for whom travel is difficult (Larner, 2011; Rasmusson
and Hartshorn, 2005). Initiatives in teleneurology focus on neurological
consultations and interactions among the patient, the community health
care provider, and epileptologists or other specialists via video links. Such
links also provide opportunities for patient education. A study in Alberta,
Canada, found that epilepsy patients’ costs for travel and lost time at work
were significantly reduced by using a telemedicine clinic and that 83 per-
cent of telemedicine patients preferred that their next visit also be through
telemedicine (Ahmed et al., 2008). Similar outcomes in seizure control and
medication adherence were achieved by telemedicine and conventional
clinics in a study in southeast Texas (Rasmusson and Hartshorn, 2005).
Further, as noted above, some patient and family information needs could
be addressed through a 24-hour telephone or Internet epilepsy help line
that would serve to provide nonmedical information and direct people to
the appropriate resources. A survey of Canadian epileptologists found that
obstacles to clinicians’ use of telemedicine included lack of infrastructure
support and reimbursement concerns as well as limited clinical examina-
tions (Ahmed et al., 2010).

Internationally, a variety of approaches are being tried to reduce dis-
tance barriers. These include nurse-led clinics in Cameroon (Kengne et al.,
2008), mobile clinics and training of district medical officers in India, train-
ing of village doctors in rural areas of China, and improving the epilepsy
expertise of community health workers in Kenya (Scott et al., 2001).

Ongoing technology innovations in recording and transmitting home
videos of seizures will continue to provide ways to reduce geographic bar-
riers. More studies are needed to determine cost-effective approaches for
the utilization of specialists (epileptologists and neurologists) and primary
care providers, including nurse practitioners and physician assistants, in
the management of epilepsy, including in rural communities, cultures, and
societies. Efforts in conjunction with the Indian Health Service could be
explored to learn more about ensuring quality epilepsy care in rural areas.
Social workers and case managers can help coordinate these efforts, yet
more work is needed to establish effective designs for care management that
take into consideration local cultural beliefs and values.

A number of questions remain for the relatively small but growing field
of disparities research in epilepsy care. Of critical importance is whether
differences in care patterns lead to differences in health, quality of life, and
mortality. More information also is needed on the relative importance of
various factors associated with disparities, such as individual patient char-
acteristics and behaviors or variations in provider practices and practice
settings.
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Provide Smooth Transitions in Health Care

Transitions in epilepsy care most often occur as youth move into adult
health care and as some older adults with epilepsy move into long-term
care. Models and evidence-based evaluation tools (described below) have
been developed to promote effective older adult transitions from indepen-
dent living into nursing homes or other community care options, with more
dissemination needed of best practices. Additional efforts are necessary to
ensure smooth transitions for young adults.

While epilepsy has not been a primary focus of research on transitional
care for older adults, patient-centered transitional services following hospi-
tal stays for older adults, including individuals with congestive heart failure,
have been shown to reduce readmissions (Naylor et al., 1999; Rich et al.,
1995) and hold promise for older adults with epilepsy. A model developed
by Coleman and colleagues (2006) found that four domains are critical
for successful transitions in care for older adults: a patient record that is
owned by the patient to facilitate transfer of information between provid-
ers, timely follow-up with primary and specialty care providers, support for
medication self-management, and information on “red flags” that indicate
the potential for a worsening condition along with instructions on how
to respond. In a randomized controlled trial of older patients, Coleman
and colleagues (2006) consistently found that older patients who received
transition coaching following these four domains had lower rates of rehos-
pitalization and lower hospital costs, compared to patients who did not.
Advanced practice nurses served as the transition coaches and encouraged
effective strategies that included communicating needs, recognizing when
a condition was worsening, and knowing how to contact the appropriate
physicians.

Transitional models for youth with epilepsy moving from pediatric to
adult health care need to be developed. During a time when young adults’
concerns expand to include careers, college, driving, and independence,
fragmented transitional care can produce conflicting recommendations,
misdiagnoses, and medication errors (Appleton et al., 1997; Smith et al.,
2002). Young adults with comorbid health conditions may face many chal-
lenges in the transition from pediatric to adult providers (Camfield et al.,
2011). Further, many parents of young adults with epilepsy experience anx-
iety as they relinquish decision making to their children. Although the tran-
sitional process should begin in adolescence and give youth increasing levels
of responsibilities for independent decision making and self-management,
few guidelines or programs are available to assist health professionals or
parents. One tool that has been explored is the use of a transfer checklist to
help in planning and preparation (Viner, 1999). The timing and readiness
for transferring care can be assessed with questionnaires and interviews
(Tuffrey and Pearce, 2003).



HEALTH CARE: QUALITY, ACCESS, AND VALUE 207

As discussed below, changes in health policy will facilitate continuity of
insurance coverage and the development of new service delivery models that
could enable more comprehensive, coordinated, and patient-centered epi-
lepsy care and facilitate transitions across care settings. Efforts are needed
to assess the impact of these policy reforms for people with epilepsy broadly
and to include successful care transitions for young adults and older adults
through evidence-based performance metrics.

Improve Health Insurance Coverage

Advances in medications and therapies offer the promise of improved
health and reduced burden of epilepsy. However, as discussed earlier in this
chapter, evidence suggests that current health care for people with epilepsy
is less optimal for those who have public insurance or no coverage than it is
for those with private insurance. Further, the fragmented nature of systems
for health care, including mental health care and dental care, often presents
people with epilepsy with challenges in navigating the system and paying
for care. Rising health care costs threaten the sustainability of public and
private health insurance programs, as well as the affordability of health
insurance purchased by individuals. Among the efforts to slow the growth
in health spending have been numerous payment reforms that have implica-
tions for epilepsy care.

Current information is limited on health insurance coverage of people
with epilepsy. A recent study of patients who presented at a hospital emer-
gency department in Arizona found similar proportions of non-epilepsy
and epilepsy patients who had private insurance and who were uninsured
(Ouellette et al., 2011). However, patients with epilepsy were more likely
to have public insurance.

The ACA (P.L. 111-148) offers opportunities to address some of the
shortfalls of health insurance coverage faced by people with epilepsy. New
coverage initiatives under the ACA intend to expand insurance coverage,
eliminate lapses in coverage, and improve the organization and delivery of
health services. The federal emphasis on health information technology,
particularly EHRs, is intended to increase system efficiency and improve
quality of care. For epilepsy care, the coverage expansions will eliminate
exclusion of preexisting conditions (and have already done so for children
and youth under age 19). Temporary federal high-risk insurance pools are
available for individuals with preexisting conditions. Individuals who need
high-cost care may not be subject to lifetime or annual caps, may not lose
their coverage because of their health condition, and will have coverage for
essential medical services such as rehabilitative care. Premium assistance
to individuals with low or moderate incomes should make it possible for
people with epilepsy to access affordable health insurance even if they are
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not able to work and are not yet eligible for Medicaid or Medicare. As-
sistance may also be available to cover high out-of-pocket costs. Medicare
patients will be able to receive medically necessary outpatient therapy with-
out limits, and the Medicare prescription drug “doughnut hole” is being
eliminated. In addition, coverage of preventive services has expanded with
no copays and will potentially benefit from Medicare provider reforms to
improve care coordination between primary and specialty care providers in
outpatient and inpatient settings. These changes could be particularly rel-
evant to people with refractory epilepsy. The net effects of these changes on
the continuity, efficiency, and equity of epilepsy care should be monitored,
so that policies can be adjusted to ensure greater value in health care.

IMPROVING VALUE OF HEALTH CARE

Value in health care has been defined as “the physical bealth and sense
of well-being achieved relative to the cost. This means getting the right
care at the right time to the right patient for the right price” (IOM, 2009a,
p- 95). By this definition, value centers around the patient and depends on
results—in terms of both physical and mental functioning and quality of
life. Value in health care is a goal that is widely sought but challenging to
measure and to achieve, because many stakeholders—patients, health care
providers, payers, facilities, and suppliers—all contribute to value with
differing views on where improvements are needed. Given the scarcity of
resources for health care and the opportunity cost of using resources in
one way versus another, value also encompasses the concept of efficiency
or achieving the best results with the least expenditure.

The total cost burden of epilepsy encompasses the direct costs of health
and social services (e.g., costs related to physician visits, hospital use,
seizure medications, counseling, rehabilitation, training) and the indirect
costs related to lost productivity, reduced functioning, and early mortality.
As noted elsewhere in this report, the majority of the costs of epilepsy are
attributable to indirect costs (Begley et al., 2000). The total direct cost of
care and the indirect costs of impairment due to epilepsy are beginning
to be documented; however, to date there is insufficient information to
accurately estimate a comprehensive set of direct costs or to evaluate the
cost-effectiveness of specific health care services for epilepsy. This section
highlights the data available on the cost of health care for epilepsy and
discusses improving the value of epilepsy care by examining the cost and
effectiveness of seizure medications.

Cost of Health Care for Epilepsy

The lack of standardized study methods and data sources has led to
widely diverging estimates of the overall economic burden of epilepsy
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and difficulties in comparing the costs of services across settings of care
and treatment approaches. A study published in 2009, based on 9 years
of Medical Expenditure Panel Survey (MEPS) data’ from 1996 to 2004,
found that the average cost of medical care due to epilepsy was $4,523
per person per year, which was the cost of excess medical expenditures (in
2004 dollars) for people with epilepsy compared to costs for those without
the condition (Yoon et al., 2009). This result was higher than reported in
some previous research (Begley et al., 2000; Halpern et al., 2000), in part
because it took into account total medical expenditure differences, not just
those directly attributed to epilepsy. The excess cost estimates were similar
for children and adults.

Another U.S. study, conducted using claims data for enrollees in private
insurance plans rather than the all-payer data used in MEPS, estimated that
the annual excess expenditures for each enrollee with focal onset seizures
(identified by the International Classification of Diseases, Ninth Edition
coding) were $7,190 (in 2005 dollars) (Ivanova et al., 2010). Total annual
direct medical costs per enrollee with focal onset seizures were $11,276,
compared to $4,087 for enrollees without epilepsy. Enrollees with focal
onset seizures were found to have significantly higher rates of mental health
conditions, migraine and other neurological disorders, and other comor-
bidities compared to other enrollees, which contributed to the difference in
total costs. Costs of seizure medications and health services directly attrib-
uted to epilepsy or seizures were $3,290 per person and accounted for less
than half of the cost differential between enrollees with focal onset seizures
and those without epilepsy (Ivanova et al., 2010).

The direct costs associated with managing epilepsy are generally high-
est following the initial onset of seizures and diagnosis, due to the costs of
diagnostic evaluation and initial treatment (Table 4-4) (Begley et al., 2000).
Studies have found that direct costs are highest for people with refractory
seizures and people with new-onset seizures (Argumosa and Herranz, 2004;
Begley et al., 2000; Guerrini et al., 2001). Decreases in service use and the
associated costs are seen over time for those whose seizures are controlled
with treatment.

In terms of total costs to the health care system, the authors of the
MEDPS study cited above estimated that the excess health care costs expe-
rienced by patients with epilepsy amounted to $9.6 billion a year (in 2004
dollars) (Yoon et al., 2009). An AHRQ Statistical Brief identified approxi-
mately 277,000 hospital stays in 2005 in which patients had a principal
diagnosis of epilepsy or seizures, generating nearly $1.8 billion in hospital
costs alone (Holmquist et al., 2006).

Additional estimates of the overall medical care costs for epilepsy are
needed using comprehensive and representative data on health care service

7See Chapter 2 for a description of the MEPS study and methodology.
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TABLE 4-4
Direct Costs of Epilepsy, 1995 Dollars

Lifetime Annual

cost? (in cost? (in
thousand $) | cost | thousand $) | cost

Direct Costs

Physician and hospital services 669,391 382 658,988 391
Diagnostic procedures 237174 13.7 185,859 131
Laboratory tests 140,462 8.0 126,603 7.6
Emergency transportation and other 70,368 50 86,180 51
services and procedures
Drug treatment 512,710 29.2 522,586 31.0
Surgery 123,774 71 106,388 6.3
Total 1,753,879 100.0 1,686,605 100.0

2Average cost of epilepsy care from onset to death of new cases (incident) identified in 1995.
bAverage cost of epilepsy care for 1year of all cases (prevalent) in 1995.
SOURCE: Adapted from Begley et al., 2000. Reprinted with permission from John Wiley and Sons.

use, including care of comorbidities, as well as social services, to reconcile
the different estimates that currently exist (Chapter 2). In addition, esti-
mates are needed of the cost to families of the “informal care” they provide.
Too little is currently known about these important markers of the burden
of epilepsy on the health care system.

Cost-Effectiveness of Specific Services

One of the areas in health care value that has received considerable at-
tention regarding epilepsy care is the cost and cost-effectiveness of seizure
medications. A recent review of 12 studies completed between 2003 and
2007, including 5 cost-minimization analyses and 7 cost-effectiveness stud-
ies, found that when used alone (monotherapy), newer seizure medications
had similar effectiveness in terms of seizure remission, but were significantly
more expensive than older medications (Beghi et al., 2008). At the same
time, newer medications may offer the advantages of reduced side effects,
particularly when compared with the long-term side effects associated
with earlier seizure medications and their potential to cause birth defects
(Knoester et al., 2005; Sheehy et al., 2005). The newer drugs also may
produce fewer adverse drug interactions. A recent meta-analysis by AHRQ
examined the evidence on the effectiveness and safety of newer seizure
medications (available since 1993) versus older medications and innova-
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tor versus generic seizure medications in patients with epilepsy (AHRQ,
2011). The evaluation of newer versus older antiepileptic medications was
predominantly limited to newer seizure medications in comparison with
carbamazepine, valproic acid, and phenytoin. The wide variety of seizure
types makes it difficult to compare seizure medications. Further studies are
needed to examine the balance of cost, efficacy, and adverse side effects of
different seizure medications for specific types of epilepsy, patient popula-
tions, and various combinations of polytherapy. Studies are also needed
on the cost of specific services such as routine EEG monitoring and certain
MRI protocols, to assess their value in different populations.

CONCLUSION: DEVELOPING AN EPILEPSY CARE MODEL

As noted throughout this report, epilepsy is a complex disorder that
requires the active involvement of the individual with epilepsy, family and
friends, and other caregivers; the time and expertise of many health care
providers; and the knowledge and skills of varied community services
providers. To emphasize the need for a patient-centered and collaborative
approach to providing high-quality and efficient care, the committee con-
ceptualized the following model for epilepsy care.

The committee started with the biopsychosocial approach that ac-
knowledges the multidimensional interactions of early life (e.g., genet-
ics, environmental factors), physiologic factors (e.g., seizures, cognitive
changes, treatments, adverse events, other neurological problems), and psy-
chosocial factors (e.g., social support, psychological state, life stressors, ad-
aptation) that can have an impact on an individual’s symptoms, behavior,
and health outcomes (e.g., seizure control, quality of life, self-management)
(Borrell-Carrio et al., 2004; Engel, 1977). This approach emphasizes the
dynamic and synergistic relationships that occur in a disorder such as epi-
lepsy and can help guide the approach to care.

Building on the biopsychosocial approach, the committee then explored
the Chronic Care Model developed by Wagner and colleagues (Wagner,
1998; Wagner et al., 2001, 2005). This model’s approach to the care of
chronic health conditions recognizes that the partnership between a compe-
tent clinical team and a patient skilled in self-management is foundational,
but to be most effective, the partnership also needs to include family mem-
bers and community service providers. Three themes emphasized in the
development of the Chronic Care Model resonate for epilepsy care:

e Care should be evidence-based with treatments and care ap-
proaches based on the best clinical evidence.

e Care should be population-based, with all who need care receiv-
ing equitable, timely, and high-quality health care and community
services for their epilepsy and other medical conditions.
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e Care should be patient-centered, with meaningful interactions
among providers and patients and support for self-management
skills, to improve health and quality of life (Austin et al., 2000).

The model of epilepsy care developed by the committee (Figure 4-5)
illustrates the emphasis placed on an integrated and collaborative approach
to health care and community services. The model necessitates that commu-
nity and health care systems are organized to provide access to and delivery
of education and services that support self-management by the person with
epilepsy and his or her family. Harmonization among services is essential
to achieve high-quality outcomes. Implementing this model of epilepsy care
is feasible and should be pursued through various organizational, financial,
and payment strategies. Demonstration projects are needed of collabora-
tive approaches to care, such as those currently sought by the CMS Center
for Medicare and Medicaid Innovation (CMS, 2012b). The model should
be the basis for accreditation, certification, guideline development, perfor-
mance evaluation activities, and initiatives in epilepsy care.

The patient—clinician encounter takes place in the context of a larger
health care system, which, in turn, operates within the context of the
broader community. Because the majority of health decisions are made by
the individual with epilepsy within the context of his or her family and com-
munity, patients must have the education, skills, and tools to manage their
epilepsy appropriately day-to-day (Chapter 7). This model recognizes that
self-management is a critical element in achieving quality health outcomes.
By being patient-focused, self-management approaches promote support by
the patient’s network of health care providers and community resources.
The patient and family are responsible for setting goals and implementing
recommendations from their health care team and community services pro-
viders in a way that allows them to receive the care and support that are
needed at the right time and in the way they can use it best. In addition,
community resources and policies are vital to quality of life (Chapter 6).

The main focus of this model is on the individual with epilepsy and his
or her family—not the health care system—with efforts made to identify
patient needs, recommend services, remove barriers to treatment, and fa-
cilitate care, including co-management of comorbid health problems when
appropriate. Collaboration among care team members is critical to ensure
that patients’ needs are being met.

To achieve a coordinated and collaborative approach to epilepsy care
will involve focused efforts across a range of research and implementation
priorities. Throughout this chapter, the committee has provided the basis
for the research priorities and recommendations regarding improvements
needed in health care for people with epilepsy that are detailed in Chap-
ter 9. Research on new screening and decision-support tools is needed as
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ORGANIZATION AND INTEGRATION
OF CARE AND SERVICES

Focused on Quality, Access, and Value

Community <«——— > Health System
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disability support

Patient and family
self-management support
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engaged patient
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Supportive, Prepared,
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Optimal patient functional
and clinical outcomes

Optimal family adaptation

FIGURE 4-5
Epilepsy care model.

SOURCE: Adapted from Wagner, 1998. Reprinted with permission from the American
College of Physicians.
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are comparative effectiveness studies of epilepsy treatment options and
prioritization of those studies. The health services evidence base for epi-
lepsy care needs to be bolstered, including a focus on the workforce and
ensuring value in epilepsy care. Actions needed to improve health care for
people with epilepsy include accrediting epilepsy centers and establishing a
network of centers, developing and implementing a quality care framework
and performance measures, and enhancing the screening and referral op-
tions and protocols for early identification of epilepsy in high-risk popula-
tions, of comorbidities, and of refractory epilepsy.
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