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Epilepsy: a public health imperative

Foreword

E

pilepsy is one of the most common neurological diseases worldwide, affecting around 50 million
people of all ages around the world. The risk of premature death in people with epilepsy is up to
three times that of the general population. The lives of people with epilepsy are often impacted
by stigma, discrimination and human rights violations.
We know that while 80% of people with epilepsy live in low- and middle-income countries, most of
them do not have access to treatment. This is despite the availability of effective antiseizure medicines,
which can cost as little as US$ 5 per year. A lack of action to address the epilepsy treatment gap has dire
consequences for people’s lives and well-being, and impacts social and economic development.
This report presents encouraging evidence that almost a quarter of epilepsy cases are preventable and
70% of people with epilepsy can live seizure free with low-cost and effective medicines. As evidence from
multiple countries shows, it is feasible to integrate epilepsy into primary health care and thereby ensure
that all people with epilepsy have access to quality and affordable treatment and services.
If we are to achieve the health-related Sustainable Development Goals (SDGs), it is imperative that
we substantially scale up global efforts to address epilepsy. The SDGs include the targets of reducing
premature deaths from noncommunicable diseases and promoting mental health and well-being; as well
as achieving universal health coverage with access to quality services and effective, affordable essential
medicines. The importance of addressing epilepsy was also underlined in a World Health Assembly (WHA)
resolution on the global burden of epilepsy in 2015. The resolution requests that WHO provide technical
support to countries for epilepsy management, especially those with the lowest access to services and
resources, where the burden of epilepsy is greatest.
This is the first global report on epilepsy produced by WHO and key partners. It highlights the available
evidence on the burden of epilepsy and the public health response required at global, regional and national
levels. The report is also an important milestone in re-energizing and translating the WHA resolution into
action as it provides guidance to governments, policy-makers and stakeholders as they seek to reduce
the disease burden as part of the universal health coverage agenda.
I encourage all WHO Member States and partners to build on the findings and recommendations of this
report and to share it widely.

Dr Ren Minghui
Assistant Director-General for Universal Health Coverage/
Communicable and Noncommunicable Diseases
World Health Organization
Foreword
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Preface

E

pilepsy is a brain disease characterized by abnormal electrical activity causing seizures or unusual
behaviour, sensations and sometimes loss of awareness. It carries neurological, cognitive, psychological
and social consequences and accounts for a significant proportion of the world’s burden of disease.
Despite availability of effective and low-cost antiseizure medicines, more than 75% of people with epilepsy
in low-income countries do not have access to treatment.
This report is the product of a long-standing collaboration between WHO and leading nongovernmental
organizations working in the area of epilepsy, the International League Against Epilepsy (ILAE) and the
International Bureau for Epilepsy (IBE). Together we have made substantial progress in encouraging
countries to prioritize epilepsy in public health agendas.
Epilepsy: a public health imperative presents a comprehensive picture of the impact that the condition has
on people with epilepsy, their families, communities and societies. Epilepsy has a high risk of disability,
psychiatric comorbidity, social isolation and premature death. Across the world, people with epilepsy and
their families suffer from stigma and discrimination. Many children with epilepsy do not go to school;
adults are denied work, the right to drive or marriage. The human rights violations faced by people with
epilepsy around the world are unacceptable.
It is time to highlight epilepsy as a public health imperative, to strongly encourage investment in reducing
its burden, and to advocate for actions to address gaps in epilepsy knowledge, care and research.
Raising epilepsy on the global public health agenda cannot be done alone. The adoption of the World
Health Assembly resolution on epilepsy by Member States drew attention to the need for coordinated
action at country level. The resolution provides a powerful tool to engage governments and civil society
in taking concrete action to promote access to care and to protect the rights of people with epilepsy.
Epilepsy: a public health imperative is a call for sustained and coordinated action to ensure that every
person with epilepsy has access to the care and treatment they need, and the opportunity to live free
from stigma and discrimination in all parts of the world.
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Overarching messages

BURDEN

The burden of epilepsy is high and often neglected in public health agendas. Epilepsy is one of the
most common neurological diseases, affecting around 50 million people of all ages around the world.
The risk of premature death in people with epilepsy is up to three times that of the general population.
Roughly half of adults with epilepsy have at least one other health condition. Psychiatric conditions,
such as depression and anxiety, make seizures worse and reduce quality of life. Epilepsy has significant
economic implications in terms of health care needs and lost productivity at work.

S T I G M A A N D D I S C R I M I N AT I O N

In all parts of the world, people with epilepsy are the target of discrimination and human rights violations.
The stigma of epilepsy can discourage people from seeking treatment and has consequences for quality
of life and social inclusion. Improving knowledge and raising awareness of epilepsy in schools, work
places, and communities is needed to reduce stigma. Legislation based on internationally accepted
human rights standards can prevent discrimination and rights violations, improve access to health care
services, and raise the quality of life for people with epilepsy.

T R E AT M E N T G A P

Three-quarters of people living with epilepsy in low-income countries do not get the treatment they
need. Yet, up to 70% of people with epilepsy could become seizure free with appropriate use of costeffective antiseizure medicines. A significant proportion of the burden of epilepsy could be avoided by
scaling up routine availability of antiseizure medicines, possible at an annual cost as low as US$ 5 per
person. It is feasible to integrate epilepsy treatment into primary health care – training nonspecialist
providers, investing in continuous supplies of antiseizure medicines and strengthening health systems
can substantially reduce the epilepsy treatment gap.

Overarching messages
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PREVENTION

An estimated 25% of epilepsy cases are preventable. The major modifiable risk factors for epilepsy
are: perinatal insults, central nervous system infections, traumatic brain injury and stroke. Preventing
epilepsy is an urgent unmet need. Effective interventions for prevention are available and delivered as
part of broader public health responses in maternal and newborn health care, communicable disease
control, injury prevention and cardiovascular health.

THE TIME TO ACT IS NOW

Sustained and coordinated action to prioritize epilepsy in public health agendas is required at global,
regional and national levels. World Health Assembly resolution WHA68.20 on the global burden of
epilepsy and the need for coordinated action at the country level to address its health, social and public
knowledge implications sets the framework for increasing investment in epilepsy. There is a pressing
need for increased investment in research and to address the burden of epilepsy through integration in
primary health care, ensuring that all people with epilepsy have access to quality and affordable care.
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Introduction
Epilepsy is a brain disease characterized by abnormal brain activity causing seizures or unusual behaviour,
sensations and sometimes loss of awareness. It carries neurological, cognitive, psychological and social
consequences and accounts for a significant proportion of the world’s burden of disease, affecting around
50 million people worldwide. The number of people with epilepsy is expected to increase further due
to rising life expectancy worldwide and an increasing proportion of people surviving insults which often
lead to epilepsy, such as birth trauma, traumatic brain injury (TBI), infections of the brain and stroke. The
physical, psychological and social consequences of epilepsy impose significant burdens on people living
with the condition and their families. Around the world, people with epilepsy and their families suffer
from stigma and discrimination, often facing serious difficulties in education, employment, marriage and
reproduction. Nearly 80% of people with epilepsy live in low- and middle-income countries (LMIC), where
treatment gaps exceed 75% in most low-income countries and 50% in most middle-income countries.
This is despite the effectiveness and low cost of antiseizure medicines.
The Sustainable Development Goals (SDGs), which seek to achieve global economic, social and environmental
sustainable development by 2030, will not be realized without investment in physical and mental health
for all people, including those living with epilepsy. This report calls for accelerated action to highlight
epilepsy as a public health priority and support investment in reducing the burden it places.
At the Sixty-eighth World Health Assembly (WHA) in 2015, 194 Member States unanimously adopted
resolution WHA68.20 on epilepsy which called for the need for coordinated action at the country level to
address its health, social and public knowledge implications. The third High-level Meeting on the prevention
and control of noncommunicable diseases (NCDs) in 2018 highlighted the importance of mental health
conditions, drawing the attention of policy-makers to integrate epilepsy into action on NCDs and mental
health. This report represents a collaborative effort between the World Health Organization (WHO), the
International League Against Epilepsy (ILAE) and the International Bureau for Epilepsy (IBE) to provide
technical support to countries in addressing the needs of people with epilepsy.
The objective of this report is to raise the prioritization of epilepsy on the global agenda; to describe a
public health approach that addresses its high burden; and to advocate for crucial actions that address
gaps in epilepsy knowledge, care and research. It is written for not only policy-makers and public health
experts and health care providers, but also for people living with epilepsy, their families and civil society
organizations.
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Global burden of epilepsy
Epilepsy accounts for over 13 million disability-adjusted life years (DALYs) and is responsible for more than
0.5% of the global burden of disease (GBD). It affects people of all ages, sexes, races, income groups
and geographical locations. Around 7.6 per 1000 persons have epilepsy during their lifetime. It has a
bimodal distribution according to age with peaks in the youngest individuals and in those over 60 years
of age. Epilepsy has a variety of causes, ranging from genetic, metabolic, infectious, structural, immune
and unknown. There is a higher incidence of epilepsy in LMIC (139 per 100 000 person-years) compared
with high-income countries (HIC) (48.9).
Epilepsy carries a significantly increased risk of premature mortality, compared with the general
population. Among deaths directly attributable to epilepsy, important immediate causes include sudden
unexpected death in epilepsy (SUDEP), status epilepticus – characterized by seizure duration of over 30
minutes or seizures occurring close together without recovery in between, unintentional injuries, and suicide.
In LMIC, early death among people with epilepsy is significantly higher than in HIC. Excess mortality in
LMIC is more likely to be associated with causes attributable to lack of access to health facilities and
preventable causes such as drowning, head injuries, and burns. This could be substantially reduced with
education about the risk of death and improved access to treatments, including antiseizure medicines.
Roughly half of the people with epilepsy have coexisting physical or psychiatric conditions.
Physical and psychiatric comorbidities in people with epilepsy are associated with poorer health outcomes,
increased health care needs, decreased quality of life and greater social exclusion. The most prevalent
psychiatric comorbidities are depression (23%) and anxiety (20%). Intellectual disability is the most
common comorbidity in children with epilepsy (30–40%). Epilepsy is also commonly associated with
neurodegenerative diseases.
Epilepsy is a treatable condition. Up to 70% of people with epilepsy could become seizure free with
appropriate diagnosis and use of cost-effective, and commonly available, antiseizure medicines. This can
lead people with epilepsy to continue, or return to, a full and productive life. Despite the very low cost
of antiseizure medicines, more than 75% of people with epilepsy in low-income countries do not receive
treatment. Left untreated, people living with epilepsy face devastating social consequences,
including stigma, discrimination and human rights violations.

Leadership and governance for epilepsy
Given the burden of epilepsy, a broad public health approach is needed to improve the care and
quality of life of people with epilepsy. This requires governments to provide universal coverage through
health and social care services, as well as policies and legislation to address stigma, discrimination and
barriers to civil rights.
In many countries, laws impacting the lives of people with epilepsy are outdated and fail to protect and
promote their human rights. Legislation for epilepsy, where it exists, sometimes actively violates the rights
of people with epilepsy. This leads to unmet needs in the areas of education, employment, residential
and community services, and access to appropriate and affordable health care.
Leadership and governance are critical levers for addressing these challenges and to improve care and
support for people with epilepsy. The implementation of policies and plans for epilepsy requires
strong leadership and intersectoral collaboration.
xiv
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While significant steps forward have been made in recent years under the leadership of WHO/ILAE/
IBE, more action is needed globally as well as oversight for implementation in every country, to reduce
the burden of epilepsy. Legislative initiatives, public campaigns and social programmes are needed to
guarantee the social and human rights of people with epilepsy. These should align with international
human rights standards and global health agendas such as SDGs. Appropriate and integrated treatment
of people with epilepsy requires that governments allocate sufficient funds towards epilepsy care and
adopt a public health approach. Better data and information systems are needed to make the case for
prioritizing epilepsy in global public health agendas.

Comprehensive health care response to epilepsy
Health care for people with epilepsy involves providing health care and social services to decrease morbidity,
premature mortality and adverse psychosocial outcomes associated with the condition. Providing quality
epilepsy care is a challenge because of its complexity, chronicity and considerable comorbidity.
The care needs of people with epilepsy are multifaceted and should be a matter of great concern for
policy-makers in all countries, as there are considerable gaps in policies and care available for epilepsy
worldwide. Access to care for people with epilepsy varies considerably across and within countries
and unmet needs exist in every country, but particularly in LMIC.
The spectrum of health care needs for people with epilepsy and their families can be viewed as a stepped
model: starting with the initial diagnosis and continuing, as necessary, through to nonpharmacological
therapies (e.g. surgery) for drug-resistant epilepsy (see figure below). The management of comorbidities
should be an essential component at all levels of care. Multidisciplinary health care teams that
emphasize person-centred care are also important in the stepped model (e.g. physicians, nurses, pharmacists,
therapists and social workers). Community-based care should be emphasized to increase access to all
people in need of epilepsy services. Social and educational services should provide individualized support
to people with epilepsy, throughout the levels of care and should continue, as needed, even when the
person is no longer having seizures.

Comprehensive pharmacological and
nonpharmacological treatment

LEVEL 2
Specialist care, adjunct tests for optimal
diagnosis and medication treatment

LEVEL 1
Primary care for initial identification of symptoms,
diagnosis and basic medication treatment

SOCIAL AND EDUCATION SERVICES

LEVEL 3

T R E AT M E N T O F C O M O R B I D I T I E S

Stepped model to improve quality of care for people with epilepsy

PUBLIC AWARENESS OF EPILEPSY, ITS SYMPTOMS AND EFFECTS
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Policy-makers need to ensure that there are sufficient population and health care system data to determine
the need for and evaluation of epilepsy care, identify appropriate training for providers, provide guidelines
for quality health care, and allocate the required resources to ensure those living with epilepsy have access
to adequate health and social services.
Country examples of comprehensive care for epilepsy do exist. The WHO Programme on reducing the
epilepsy treatment gap has shown that epilepsy care can be cost-effectively integrated into the primary
health system in low-resource settings. Through pilot projects in Ghana, Mozambique, Myanmar and
Viet Nam the programme has meant that 6.5 million people now have access to health facilities where
epilepsy care is available.

Access to antiseizure medicines
Various terms are used to describe medicines used to manage acute seizures (e.g. antiseizure, anticonvulsant,
and antiepileptic medicines/drugs); antiseizure medicines is the broadest possible term for this class of
medicines (not all seizures are convulsive, nor do all seizures constitute epileptic conditions).
People with epilepsy require treatment with antiseizure medicines for many years, sometimes for a lifetime.
The abrupt withdrawal of antiseizure medicines may result in life-threatening consequences, including
status epilepticus. Therefore, it is essential to ensure that access to these medicines is sustained over time
to ensure uninterrupted treatment.
The imperative to increase access to essential medicines was highlighted in the United Nations SDGs in
goals 3.4 and 3.8. The key components of access are: rational selection, availability, affordability
and appropriate use of essential medicines (see figure below).

Framework for understanding access to medicines for epilepsy
RATIONAL
SELECTION

xvi

AVAILABILITY

AFFORDABILITY

APPROPRIATE
USE

The process of
interpreting best
practice evidence
in the creation of
medicine lists

The extent to which
quality medicines can
be found in the health
system and accessible
to those in need

• There are 11 antiseizure
medicines currently
included in the WHO
Model List of Essential
Medicines
• Some complex epilepsy
syndromes may require
treatments not on this list

• Inadequate availability
of antiseizure medicines
and trained health care
providers is a major public
health concern
• In LMIC, antiseizure
medicines may be
available less than 50%
of the time in the public
sector

A metric evaluated
by the cost burden
of medicines across
levels of the health
system (including for
people with epilepsy)
• Barriers to affordability

People should be
provided with an
uninterrupted supply
of inexpensive and
appropriate medicines
at doses, and for
durations, suitable
for their clinical
conditions
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of medicines can lead
to financial hardship for
people in need
• Generic medicines may
improve affordability but
quality must be ensured

• Ensuring appropriate
access to antiseizure
medicines is one of the
highest priorities
• Provider level barriers
(e.g. training and
supervision) and
community and user-level
barriers (e.g. awareness
of epilepsy as a treatable
condition) should be
addressed to ensure
appropriate use

Ensuring uninterrupted supply of appropriate access to antiseizure medicines is one of the highest
priorities. Policies should be in place to monitor supply chains and stock-outs in health facilities and
address possible disruptions.
Access to antiseizure medicines offers the potential for approximately 70% of people with epilepsy to live
seizure free (on medicines), with an opportunity to impact their quality of life and participation in society.
Understanding the myriad of financial, educational and sociocultural barriers to accessing antiseizure
medicines is crucial for the adequate planning of financial, health system and clinical interventions to
help improve access to treatment for people with epilepsy.
Actions to improve access to medicines should be addressed at the international, national,
district, community and individual levels. There are different options when establishing health policies
impacting access to antiseizure medicines. The optimal model to be adopted depends on the local context,
and opportunities to integrate an epilepsy action plan within broader public health objectives. Transparent
policies that involve all stakeholders – from suppliers to government acquisition – need to be developed.

The social response: misconceptions and stigma in epilepsy
Stigma is a significant contributor to poor physical and mental health in people with epilepsy
and will not be improved with a single approach. A multipronged strategy, which is culturally appropriate,
multisectoral and collaborative, is needed.
Misconceptions and poor understanding about the nature of epilepsy contribute to the burden of disease
and lead to stigma. This includes the perception of epilepsy as a form of insanity, ruining people’s lives,
and being untreatable or contagious. Misconceptions and negative attitudes cause people with epilepsy
to feel shame, embarrassment and disgrace. The impact of feeling socially excluded contributes to the
physical, psychological and social burden of epilepsy. Stigma can delay appropriate health care
seeking, access to care, health financing and availability of treatment.
Institutionalized discrimination in epilepsy affects employment, education, marriage and childbearing,
and driving regulations. Discriminatory laws exist in a number of countries. Most were repealed decades
ago, but the legacy of these laws can still lead to misconceptions and discrimination.
Direct investments in health care do not necessarily lead to improvements in epilepsy-related stigma. To
reduce stigma, funds need to be directed toward epilepsy awareness and stigma-reduction programmes.
Policy-makers can reduce stigma by changing laws that are punitive to people with epilepsy. A multisectoral
public health response needs to include interventions that improve the knowledge of individuals and
their families, teachers, employers, health care providers, disability service providers, care providers, first
responders, traditional healers, media, community and policy-makers.

Prevention of epilepsy
The high global burden of epilepsy requires prevention where possible. The major modifiable risk factors
for epilepsy are: perinatal risk factors, central nervous system (CNS) infections, TBI and stroke, which,
together, account for an estimated 25% of epilepsy cases.
• Perinatal risk factors related to epilepsy include gestational age at delivery, birth weight, maternal
health conditions such as nutritional status, pre-eclampsia, the presence and skill of birth attendants,
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method of delivery, perinatal infection (e.g. human immunodeficiency virus [HIV]), and other adverse
events and conditions.
• Central nervous system infections, according to population-based studies, comprise three main
categories: bacterial meningitis, viral encephalitis and neurocysticercosis. Bacterial meningitis and
viral encephalitis combined account for approximately 2–3% of epilepsies in HIC and about 5%
of epilepsies in LMIC. In some LMIC where the Taenia solium (pork tapeworm) is endemic, roughly
one-third of epilepsies are attributed to neurocysticercosis. Malaria is one of the most common
parasitic diseases worldwide. Its neurological form, known as cerebral malaria, is a potential cause
of epilepsy in malaria-endemic regions of the world.
• Traumatic brain injury is the cause of epilepsy in 4% of cases in LMIC and 5% of cases in HIC.
Road traffic injuries, falls and violence are the most common causes of TBI. The risk of epilepsy is
higher in people with severe versus mild TBI (increased almost 20-fold).
• Stroke, including ischaemic and haemorrhagic types, is also a common potentially preventable
cause of epilepsy, representing 12% of epilepsies in HIC and 2.7% in LMIC. Seizures after stroke
are associated with increased premature mortality, disability, and higher resource allocation and
costs. In population-based studies, stroke was identified as a common cause of status epilepticus
(12–40% in HIC, 5–15% in LMIC).
Estimates of the burden of epilepsy attributable to preventable causes are at best approximate and
the true burden undoubtedly varies between regions and localities. The primary prevention of these
causes has a substantial impact on the development of epilepsies and requires improving maternal
health care and obstetrical services, communicable disease control, injury prevention, and cardiovascular
and cerebrovascular health with reduction of the major risk factors of NCDs. An understanding of
the development of epilepsy after a brain insult or parasitic infection is critical to the development of
secondary preventive strategies.

Epilepsy research
Epilepsy research has enabled remarkable progress in deepening our understanding of the etiologies
and mechanisms leading to epilepsy and associated comorbidities. It has also brought interventions and
treatments to improve the management of seizures and their comorbid conditions or consequences.
There remains, however, a dramatic inequality in access to and utilization of research resources
and expertise across the globe.
Investment in research for epilepsy is insufficient. Even in HIC, where significant investments in
epilepsy research have been made, funding for epilepsy only represents a small proportion of overall
funding. In the United States of America, the National Institutes of Health (NIH) support for epilepsy
research accounted for less than 0.09% of the total NIH budget dedicated to research and has stagnated
over the last 3 years, unlike other neurological conditions which have attracted increasing research support,
e.g. Alzheimer disease research, autism and rare diseases.
The barriers in funding epilepsy research are higher in LMIC, where financing comes from domestic
organizations and most funding is directed towards communicable diseases and little towards epilepsy.
Whether research is preclinical, clinical or at the population level, it is important to engage and sustain the
best pool of researchers in the field, at all career stages, and enrich the available resources by maintaining
collaborations within and beyond the epilepsy community to facilitate this.
xviii
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Developing epilepsy research priorities around the world may be a vehicle to improve research
support and advocacy. Recognizing the need to determine possible areas of research priority, and as
a response to regional declarations on epilepsy, taskforces combining regional expertise from ILAE and
IBE were established to address research priorities in their region. A significant role in the advocacy for
epilepsy research has also been played by organizations led by families that have experienced epilepsy,
e.g. Citizens United for Research in Epilepsy (CURE).
The way to advance epilepsy research is through capacity building, especially research partnerships between
HIC and LMIC; increased funding and infrastructure for epilepsy research; optimization of research process
standardization; establishment of global, regional and national research priorities; enhanced efforts to
translate research findings into policies and programmes; and fostering stakeholder collaboration and
partnership.

The way forward
Major gaps in awareness, diagnosis and treatment of epilepsy impose a significant global burden on the
lives of people with epilepsy. Epilepsy: a public health imperative raises epilepsy as a public health priority
to address these gaps through a cost-effective, coordinated response. People with epilepsy and their
families are asking that this unique opportunity not be lost, and that global action be taken.

EPILEPSY
A public health imperative

The time to act is NOW.
Urgent actions are needed, and these include:
• Promote epilepsy as a public health priority to reduce its burden.
• Improve public attitudes, reduce stigma and promote protection of the rights of people with
epilepsy.
• Invest in health and social care systems to improve accessibility to epilepsy care.
• Enhance access to cost-effective antiseizure medicines globally.
• Prevent acquired epilepsies through improved care for common causes, such as perinatal
injury, central nervous system infections, stroke and traumatic brain injuries.
• Increase priority given to epilepsy in research agendas.
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Introduction

Introduction
A public health concern
Epilepsy accounts for a significant proportion of the
world’s disease burden (1). It accounted for over
13 million disability-adjusted life years (DALYs; a
summary measure of health loss defined by the
sum of years of life lost for premature mortality
and years lived with disability) in 2016 or 0.5%
of the overall global burden of disease (2). More
than 5 million new cases are diagnosed every
year and the number of people with epilepsy is
expected to increase further (1). This is due to the
rising life expectancy worldwide and the increasing
proportion of people surviving epilepsy-provoking
insults, such as birth injury, head trauma, brain
infection and stroke.
Epilepsy is a devastating global health concern
and can develop at any time in one’s life. It is
characterized by an enduring predisposition
to generate epileptic seizures, and results in
neurobiological, cognitive, psychological and social
consequences. Epilepsy carries an overall increased
risk of premature mortality (3). SUDEP, status
epilepticus, accidents, drowning, unintentional
injuries and suicide are the most important and
potentially preventable causes of death in people
with epilepsy. People with epilepsy may have one or
more coexisting physical or psychiatric conditions
(4, 5). These comorbidities are associated with
poor health outcomes, such as increased health
care needs, decreased quality of life and higher
mortality (6).
People with epilepsy and their families can be
the target of discrimination and human rights
violations, affecting their quality of life and social
inclusion, which often dissuades them from seeking
treatment (7). Epilepsy is often related to conditions
of poverty, and epilepsy results in poverty from lost
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earnings due to disability, time seeking care, and
stigma around employability (8). This affects people
with epilepsy as well as family members, especially
those caring for children with epilepsy.
People with epilepsy, their families, and the
community need to be aware that seizures can
be controlled. Up to 70% of people with epilepsy
could become seizure free with appropriate use of
antiseizure medicines (9).
Major gaps in awareness, diagnosis and treatment
are devastating the lives of millions of people with
epilepsy throughout the world. Unfortunately,
the areas with the highest burden of epilepsy are
often those with the lowest coverage of health
services. The epilepsy treatment gap is defined as
the proportion of people with epilepsy who require
treatment but do not receive it, expressed as a
percentage (10). It is estimated to exceed 75% in
most low-income countries (10). This disparity exists
despite epilepsy treatment being inexpensive and
effective in the majority of cases.
Epilepsy is not often recognized as a global public
health priority. This is despite the high global
prevalence and burden of disease for people with
epilepsy and their families, the economic impact,
and the associated stigma and social exclusion.
The Sustainable Development Goals (SDGs),
which seek to achieve global economic, social
and environmental sustainable development by
2030 (11), will not be achieved without investment in
physical and mental health for all people, including
those living with epilepsy.
To support investment in reducing the burden of
epilepsy, this report calls for accelerated action
to make epilepsy a public health priority. At the
Sixty-eighth World Health Assembly (WHA) in

Sixty-eighth World Health Assembly (WHA) in
2015, a resolution on epilepsy (WHA68.20) was
adopted (12); calling for the “need for coordinated
action at the country level to address its health,
social and public knowledge implications.” This
report represents a collaborative effort between the

World Health Organization (WHO), the International
League Against Epilepsy (ILAE) and the International
Bureau for Epilepsy (IBE) to guide governments,
policy-makers and a range of stakeholders to take
actionable steps towards defeating epilepsy.

Epilepsy defined
W H AT I S E P I L E P S Y ?

Epilepsy is a brain disease characterized by an enduring predisposition to generate epileptic seizures (13). It
carries neurological, cognitive, psychological and social consequences. People with epilepsy have recurring
seizures that often occur spontaneously and without warning. The definition and the classification
of seizures and epilepsy were recently revised by the ILAE to meet advances in scientific knowledge.

Definitions
Epilepsy: A brain disease defined by any of the following conditions:
• at least two unprovoked (or reflex) seizures occurring > 24 hours apart;
• one unprovoked (or reflex) seizure and a probability of further seizures similar to the general recurrence risk (at
least 60%) after two unprovoked seizures, occurring over the next 10 years;
• diagnosis of an epilepsy syndrome (13).
Drug-resistant epilepsy: Failure of adequate trials of two antiseizure medicine schedules to achieve sustained
seizure freedom (14, 15).
Antiseizure medicines: Although various terms are used to describe medicines used to manage acute seizures (e.g.
antiseizure, anticonvulsant, and antiepileptic medicines); antiseizure medicines is the broadest possible term for this
class of medicines (not all seizures are convulsive, nor do all seizures constitute epileptic conditions).
Epilepsy, in remission: When there is resolution of an age-dependent syndrome or no seizures for the last 10 years
and no antiseizure medicine for the last 5 years (13).
Seizure: Transient occurrence of signs and/or symptoms due to abnormal excessive or synchronous neuronal activity in
the brain (16).
Unprovoked seizure: A seizure occurring in a person aged one month or older, occurring in the absence of
precipitating factors (17).
Acute symptomatic seizure: Also known as a provoked seizure, occurring at the time of a systemic insult or in close
temporal association with a documented brain insult (17).
Reflex epilepsy: Rare epileptic syndromes with seizures induced by specific triggering factors (either by visual,
auditory, somato-sensitive or somato-motor stimulation, or by higher cortical function activities) (13).
Sudden unexpected death in epilepsy (SUDEP): Sudden, unexpected, witnessed or unwitnessed, nontraumatic
and nondrowning death of an individual with epilepsy. SUDEP is determined with or without evidence of a terminal
seizure and excluding status epilepticus, in which investigation and postmortem examination, including toxicology, do
not reveal a cause of death other than epilepsy (18).
Status epilepticus: Seizure duration ≥ 30 minutes or seizures without recovery in between (19).
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HOW ARE SEIZURES AND EPILEPSY CLASSIFIED?

Classification of seizure types is important for the selection of appropriate therapies and offers a
common language for providing good quality care. The classification of seizures, originally based on
the 1981 classification (20), was revised by the ILAE (Fig. I.1) (21) with modifications in terminology
and recognition of new seizure types based on advances in scientific knowledge.
A fundamental distinction is made between seizure onset that is focal (seizures arise in one hemisphere
of the brain); generalized (originates in both hemispheres simultaneously); and seizures of unknown
onset (21). Focal seizures are subclassified according to whether awareness (a marker for consciousness)
is intact or impaired. Next, focal seizures are divided into motor or nonmotor. A seizure that begins
focally (in one part of the body) and then spreads bilaterally is termed focal to bilateral tonic-clonic.
Tonic refers to stiffening, and clonic to rhythmical jerking. Generalized seizures are categorized as
motor and nonmotor (absence).

Fig. I.1 Classification of seizures
FOCAL ONSET

Aware

Impaired
awareness

Motor onset
Nonmotor onset
Focal to bilaterial tonic-clonic

GENERALIZED
ONSET

UNKNOWN
ONSET

Motor
• Tonic-clonic

Motor
• Tonic-clonic

• Other motor

• Other motor

Nonmotor (absence)

Nonmotor
Unclassified

Source: Fisher, 2017 (21).

Epilepsy classification (Fig. I.2) aligns with the seizure classification (22). Levels of classification include
seizure type, epilepsy type and epilepsy syndrome. Indeed, epilepsy is really an umbrella term that
includes many different types of epilepsies, some of which are recognized syndromes (e.g. childhood
absence epilepsy) but many for which an epilepsy syndrome has not been defined. When a person
first presents with seizures, a physician or other health care provider starts by classifying the type
of seizure. Then, the person’s type of epilepsy needs to be classified and, in many cases, a specific
epilepsy syndrome diagnosis can be made. There is increasing awareness that many of the epilepsies
are associated with comorbidities such as intellectual and psychiatric impairment, and behavioural
problems (Fig. I.2, left side). Appropriate classification is critical for tailoring treatment strategies and
recognizing associated comorbidities (see Chapter 1).
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H O W A R E S E I Z U R E S A N D E P I L E P S Y C L A S S I F I E D ? (continued)

Fig. I.2 Classification of the epilepsies

SEIZURE TYPES
Focal

Generalized

ETIOLOGY
Unknown

Structural

COMORBIDITIES

Genetic

Infectious

EPILEPSY TYPES
Focal

Generalized

Combined
generalized
and focal

Unknown

Metabolic

Immune

Unknown

EPILEPSY SYNDROMES

Source: Scheffer et al. (22).

W H AT A R E T H E C A U S E S O F E P I L E P S Y ?

The causes of epilepsy are divided into the following categories: structural, genetic, infectious, metabolic,
immune and unknown (22). Investigating the causes of epilepsy is crucial to ensure early detection
and management of the various etiologies, but also to implement interventions aimed at decreasing
the large portion of preventable epilepsies, for example, from traumatic brain injury (TBI), stroke, etc.

Causes of epilepsy
Structural: Abnormalities visible on structural neuroimaging which may be acquired (e.g. epilepsy from stroke, trauma
and infection), or may be genetic (e.g. epilepsy from malformation in development of the cerebral cortex).
Genetic: A known or presumed genetic mutation in which seizures are a core symptom of the disorder.
Infectious: A known infection in which seizures are a core symptom (such as meningitis or encephalitis). Common
examples are neurocysticercosis, tuberculosis, HIV, cerebral malaria, and congenital infections such as Zika virus and
cytomegalovirus.
Metabolic: A known or presumed metabolic disorder in which seizures are a core symptom (e.g. porphyria, uraemia or
pyridoxine-dependent seizures).
Immune: An immune disorder in which seizures are a core symptom. Autoimmune disorders affect multiple organ
systems and frequently involve CNS inflammation.
Unknown: The cause of the epilepsy is not yet known.
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Objectives of the report
The objective of this report is to raise epilepsy as a
global public health priority, to emphasize a public
health approach to addressing its high burden,
and to advocate for actions that address gaps in
epilepsy care, education and research.
The report provides an up-to-date review that can
inform actions to improve the lives of those living
with epilepsy worldwide. It outlines key information
about epilepsy, ranging from its epidemiology and
burden, health care financing and legislation, and
the current state of research, to support countries
as they embark on efforts to improve epilepsy care
and outcomes globally.
The target audiences of this report are broad. They
include policy-makers and public health experts,
specialist and nonspecialist health care providers,
people living with epilepsy and their families, and
civil society organizations.

Methodology
The information sources for this report include:
• Reports from a large group of experts that
reviewed existing literature (scientific evidence
and reports) for each chapter and provided
case examples to highlight challenges and
lessons learned from all six WHO regions and
across World Bank income groups.
• A survey, conducted by the ILAE/IBE, which
addressed a broad range of information such
as leadership, governance, policy, plans and
programmes for epilepsy, health and social
response to epilepsy, access to antiseizure
medicines for epilepsy, misconceptions,
stigmatization and discrimination around
epilepsy, epilepsy prevention, epilepsy research,
epilepsy partnerships and collaborations (the
survey methodology can be found in Annex 1).
• Input from an advisory committee across all
stages of the report’s development, from early
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conceptualization to drafting of chapters with
working groups and reviewing drafts during
face-to-face meetings in 2018.
• International experts from a variety
of stakeholder groups reviewed and
provided feedback on the report; including
nongovernmental organizations (NGOs)
and epilepsy organizations, researchers and
clinicians, as well as people living with epilepsy
and their families.

Contents of the report
Chapter 1: Global burden of epilepsy – This
chapter provides an overview of the epidemiology
of epilepsy, focusing on its incidence, prevalence,
premature mortality, cost, comorbidities and
prognosis. Where feasible, the data are presented
by age, sex, seizure type and epilepsy type.
Chapter 2: Leadership and governance for
epilepsy – In this chapter, existing health policies,
plans and legislation for people with epilepsy are
discussed. Emphasis is placed on the importance
of collaboration between WHO, multisectoral
stakeholders in government, academia, and
professional and advocacy organizations such as
the ILAE and IBE.
Chapter 3: Comprehensive health care response
to epilepsy – This chapter addresses the health
care needs of people with epilepsy, including their
access to care, quality of care, financial protection
and information for surveillance and evaluation
of epilepsy care. Previous global surveys are
summarized and data from a new survey of 11
economically and geographically diverse countries
are presented to illustrate how epilepsy care is
being delivered.
Chapter 4: Access to antiseizure medicines – In
this chapter, factors, including barriers and facilitators
influencing access to antiseizure medicines, are
explored such as cultural acceptability, affordability,
availability and health policies to name a few.

Chapter 5: The social response: misconceptions
and stigma in epilepsy – In this chapter, the
dimensions of stigma are defined with their
correlates. Concrete examples of stigma, its
associated factors and its impact on the lives of
those living with epilepsy are presented, along
with suggestions of how to reduce it.
Chapter 6: Prevention of epilepsy – This chapter
provides a synopsis of the major preventable causes
of epilepsy, including pre- or perinatal brain insults,
CNS infections, TBI and stroke, along with the
effectiveness of prevention strategies to address
them.
Chapter 7: Research on epilepsy – The current
state of epilepsy research, barriers and facilitators to
epilepsy research and research priorities for epilepsy
around the world are described in this chapter. The
importance of capacity building, standardization
of research process, prioritization of epilepsy
research, enhancement of research translation and
stakeholder collaboration are emphasized.

Chapter 8: Way forward – Summarizing the
chapters of this report, this section offers an
overview of the issues – that epilepsy carries a
great burden and requires action across stakeholder
groups with interventions at individual, health
system and societal levels.
In summary, this evidence- and experience-based
report provides a strong foundation confirming that
epilepsy is a serious public health issue and provides
suggestions on how to move from information to
a call for action. Examples of barriers to epilepsy
care, well-being and research are provided along
with successful initiatives that have already been
implemented in various regions of the world.
With the growing number of individuals affected
by epilepsy globally, particularly as the population
ages, there is an urgent need to implement policies,
legislation and interventions to address this very
disabling condition that can affect anyone around
the globe.
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Global burden of epilepsy

Global burden of epilepsy

Introduction
Epilepsy is a chronic noncommunicable disease
(NCD), affecting all ages and sex, with a worldwide
distribution. Epilepsy affects an estimated 50 million
people (1, 23), making it one of the most common
neurological diseases globally. The prevalence of
epilepsy may differ significantly if considering active
prevalence or lifetime prevalence which includes
cases in remission (for definitions, see opposite).
Epilepsy is treatable, with approximately 70% of
people responding to antiseizure medicines (9, 24).
Nearly 80% of those with epilepsy reside in lowand middle-income countries (LMIC), where rates of
epilepsy prevalence and incidence are higher than
in high-income countries (HIC) (10). The differences
in rates of epilepsy are likely due to the causes
of disease in these settings, including endemic
infections (e.g. malaria or neurocysticercosis), higher
incidence of injuries (e.g. related to motor vehicle
accidents and birth), as well as lack of access to
health care.
Epilepsy is often associated with physical and
psychological comorbidities, affecting the ability
to work and carrying social consequences (see
Chapter 5). The risk of dying early is also higher
for those living with epilepsy. Among deaths
directly due to epilepsy or seizures, important
immediate causes include SUDEP, status epilepticus,
unintentional injuries and suicide (25) (for definitions
of SUDEP and status epilepticus, see Introduction).
Epilepsy in LMIC carries a significantly higher

10

Epilepsy: a public health imperative

DEFINITIONS AND
C L A S S I F I C AT I O N S
Risk factors: Any attribute, characteristic or
exposure of an individual that increases the likelihood
of developing a disease or injury (https://www.who.
int/topics/risk_factors/en/).
Active epilepsy: Defined by regular treatment with
antiseizure medicines or when the most recent seizure
has occurred within the last 5 years (27).
Incidence of epilepsy: The number of new cases of
epilepsy over a specified period of time divided by the
number of the population at risk.
Epilepsy, in remission: When there is resolution
of an age-dependent syndrome or no seizures for the
last 10 years and no antiseizure medicine for the last
5 years (13).
Lifetime prevalence: The risk of having epilepsy at
some point during the lifetime; it is used to estimate
the cumulative incidence of epilepsy.
Point prevalence: The number of cases of active
epilepsy cases, divided by the target population on
that day (active cases per 1000 persons).
Standardized mortality ratio (SMR): The ratio
of the observed deaths to the expected deaths in the
target population.

mortality, as in HIC. In LMIC the excess mortality
is associated with lack of access to health facilities
and preventable causes (26).

Box 1.1 Factors that affect reported
rates of incidence, prevalence and
mortality of epilepsy
Consequence of the condition: Premature mortality,
seizure remission, etiology of disease (due to brain
infection, head injury), associated accidental deaths.
Individual and community-based differences: Age,
ethnicity, socioeconomic and sociocultural factors, lack
of adherence to medicine, stigma, local definitions of
epilepsy, varying death rates (motor vehicle accidents,
fractures).
Health care system: The treatment gap, limited
availability of diagnostic tools and access to
antiseizure medicines.
Survey methodology: Challenges with
ascertainment due to diagnostic misclassification
(acute symptomatic or isolated seizures), case source
(health care data, recall bias), and study design
(prospective vs retrospective)
Source: Beghi & Hesdorffer, 2014 (28).

Epidemiological estimates of epilepsy are fraught
with challenges. Given the differences in reported
incidence, prevalence and mortality rates these
data should be applied to individual countries
with caution. Factors that affect reported rates of
epilepsy include consequences of the condition
itself, individual and community-based differences,
health care system related challenges and survey
methodologies. For examples of these factors, see
Box 1.1. This chapter aims to present an overview
of the epidemiology of epilepsy, spanning from
incidence, prevalence and premature mortality, to
etiology, comorbidities and outcomes.

Global incidence and
prevalence of seizures
and epilepsy
Incidence of acute symptomatic
seizures
Having seizures does not constitute the diagnosis of
epilepsy; epilepsy is a tendency for recurrent seizure
activity. The median incidence of acute symptomatic
seizures is 29–39 per 100 000 per year (29). Acute

symptomatic seizures predominate in the youngest
age class (under 1 year of age) and in the elderly.
Traumatic brain injury, cerebrovascular disease,
medicine withdrawal, infection and metabolic
insults are the commonest causes.

Incidence of epilepsy
In a systematic review and meta-analysis of
incidence studies, the pooled incidence rate of
epilepsy was 61.4 per 100 000 person-years (95%
CI: 50.7–74.4) (1). There is a higher incidence of
epilepsy in LMIC compared with HIC, 139.0 (95%
CI: 69.4–278.2) and 48.9 (95% CI: 39.0–61.1),
respectively (1). This can be explained by a greater
exposure to perinatal risk factors, higher rates of
infections and TBI and the different structure of
populations (demographic distribution) at risk in
LMIC (see Annex 2, Tables A2.1 and A2.2). The
incidence of epilepsy is also higher in the lower
socioeconomic classes in HIC, and, within the same
population, people of differing ethnic origin (28).

Prevalence of epilepsy
The overall lifetime prevalence of epilepsy is 7.60
per 1000 population (95% CI: 6.17–9.38) and is
higher in LMIC (8.75 per 1000; 95% CI: 7.23–10.59)
than in HIC (5.18 per 1000; 95% CI: 3.75–7.15) (1).
The point prevalence of active epilepsy is 6.38 per
1000 persons (95% CI: 5.57–7.30); in LMIC it is
6.68 (95% CI 5.45-8.10) and in HIC is 5.49 (95%
CI: 4.16-7.26) (1). Details on the prevalence of active
epilepsy for HIC are given in Annex 2 (Table A2.3)
and for LMIC in Annex 2 (Table A2.4). Differences
can be explained by the prevalence of selected risk
factors (mostly infection and trauma), structure of
the population at risk, and the treatment gap (see
Chapter 4). In addition, there are methodological
issues, such as more stringent case verification, and
the exclusion of isolated and acute symptomatic
seizures, resulting in under reporting.

Incidence and prevalence of
epilepsy by sex and age
In a number of studies, the incidence and prevalence
of epilepsy is slightly higher in men than in women,
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though not statistically significant (1). The slight
difference may be explained by the different
prevalence of the most common risk factors, and
the concealment of the condition in women for
sociocultural reasons in certain regions (30).
The incidence of epilepsy is generally higher in the
youngest and oldest age groups (1), with estimates
in the United States of America of 86 per 100 000
per year in the first year of age, a trend to decrease
to about 23–31 per 100 000 in those aged 30 to
59 years, and an increase thereafter, up to 180 per
100 000 in the over 85 age group (31).
In LMIC, epilepsy peaks in children; this may be
a result of under-ascertainment of the condition
in older individuals as well as the demographic
structure of the country. Age-specific incidence
rates of epilepsy have decreased with time
in the youngest age groups, probably due to
improvements in perinatal care and better
control of infectious diseases. In contrast, the
incidence has increased in the elderly, likely
due to increased life expectancy (with parallel
increase of age-related epileptogenic conditions,
such as stroke, tumours and neurodegenerative
disorders), and increased ascertainment of the
disease in this age group.
The incidence of epilepsy is highest in the first year
of life and declines to adult levels by the end of
10 years of age (32). Lifetime and active prevalence
are slightly higher in LMIC than in HIC. Among
particular populations, prevalence estimates also
vary and tend to be higher in individuals of certain
ethnicities (e.g. indigenous populations), drawing
attention to current limited data and the need for
additional study of at-risk groups.

Incidence and prevalence by
seizure type
Focal seizures are the predominant seizure type (33).
The most common type of focal seizure is a
focal impaired awareness seizure (accounting for
approximately 36% of all people with seizures) (31).
In most LMIC, however, the predominant seizure
type reported are generalized tonic-clonic seizures.
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This could be a reflection of under-ascertainment
of the other seizure types, largely likely due to a
lack of recognition and diagnostic tools.

Incidence and prevalence by
epilepsy type
Evidence-examining incidence and prevalence of
epilepsy types is limited, but in a population-based
study in Rochester, United States of America, focal
epilepsies of unknown etiology were the most
common group of epilepsies in people newly
diagnosed with epilepsy (17.5 cases per 100 000
per year), followed by symptomatic partial epilepsies
(focal epilepsies of structural or metabolic etiology)
(17.2), unknown epilepsies (epilepsies of unknown
etiology) (9.7), symptomatic/cryptogenic epilepsies
(epilepsies of structural or metabolic etiology/
unknown etiology) (4.0), idiopathic generalized
epilepsies (3.7), and idiopathic partial epilepsies
(i.e. generalized and focal epilepsies of presumed
genetic origin) (0.2) (34).
Different figures were reported in Iceland (35) where
higher percentages were found for idiopathic
partial epilepsies (focal epilepsies of presumed
genetic origin) (5.4% vs 1.3% in Rochester) and
idiopathic generalized epilepsies (generalized
epilepsies of presumed genetic origin) (10.2%
vs 5.7%) and lower percentages were found
for symptomatic partial epilepsies (epilepsies of
structural or metabolic etiology) (25.2% vs 33.8%),
cryptogenic partial epilepsies (focal epilepsies
of unknown etiology) (26.5% vs 34.4%), and
generalized symptomatic epilepsies (generalized
epilepsies of structural or metabolic etiologies)
(0.3% vs 3.8%). The differences can be explained
by difficulties with use of the syndrome classification
in studies done in primary care facilities.
In a population-based study in children in the
Rochester, United States of America, population, age
at onset was significantly correlated with etiology.
Approximately half of children had an unknown
etiology for their epilepsy. Of the remainder, 28%
were structural/metabolic, which predominated
in children with seizure onset before 12 months
of age; and 22% were genetic, which was more

Fig. 1.1 Global prevalence of idiopathic epilepsy by age and sex, 2016
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likely with older age at onset (33). A specific
epilepsy syndrome could be detected in 28% of
cases at initial diagnosis. Although both of these
studies were carried out before the modern era
of neuroimaging, the proportion of epilepsies in
which a documented etiology could be detected
roughly overlapped these figures.
The 2016 GBD analysis estimated there were nearly
50 million individuals with active epilepsy of idiopathic
or secondary nature globally; of these individuals, 24
million had active idiopathic epilepsy and prevalence
was similar in men and women (see Fig. 1.1) (2).

Burden of epilepsy
Epilepsy is one of the most common neurological
diseases and affects people of all ages, races, social
classes and geographical locations. In 2016, epilepsy
accounted for more than 13 million DALYs, and was
responsible for 0.5% of the total disease burden (2).
In children and young adults, epilepsy caused the

most burden compared with any other neurological
condition as estimated by the GBD study (23). Ranking
of age-standardized DALY rates (the sum of years of
survival with disability) for all neurological disorders
by GBD region in 2016 ranked epilepsy as second
to eighth depending on the geographical region (2).
The highest prevalence of idiopathic epilepsy (due
to a genetic cause or when diagnostic assessment
did not reveal a causative factor) was found in
eastern, western, and southern sub-Saharan Africa,
central Asia, central and Andean Latin America, and
southeast Asia (see Fig. 1.2).
The suffering and disability caused by epilepsy
place a huge burden not only on individuals with
epilepsy, but also on their families and indirectly
on the community (36). Its impact may be due to
the physical and psychological consequences of
seizures; the social exclusion faced by individuals
and their families; and the stigma, as children
may be barred from school, and adults may be
banned from marriage, driving and employment
(see Chapters 2 and 5).
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Fig. 1.2 Age-standardized prevalence per 100 000 population of idiopathic epilepsy for both
Age−standardised Epilepsy prevalence per 100,000
sexes, 2016
by country for both sexes in 2016
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Mortality and morbidity of
epilepsy
People with epilepsy have a higher risk of death
from various causes compared with the general
population, up to three times higher (37). Among
deaths attributable to epilepsy or seizures, important
immediate causes include SUDEP, status epilepticus,
unintentional injuries and suicide (25).
SUDEP incidence rate among people with epilepsy
is 1.2 per 1000 person-years (95% CI: 0.9–1.5),
ranging from 1.1 (95% CI: 0.5–2.3) in those
under age 16 to 1.3 (95% CI: 0.9–1.8) in those
more than 50 years of age (38). The major
risk factors for SUDEP are the presence and
frequency of generalized tonic-clonic seizures
(generalized more than focal), nocturnal seizures
and lack of seizure freedom. Freedom from
seizures, particularly freedom from generalized
tonic-clonic seizures, is strongly associated with
decreased SUDEP risk; and nocturnal supervision
is protective (39).
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Epilepsy in LMIC carries a significantly greater
mortality than in HIC (26). In LMICs the excess
mortality is more likely to be associated with causes
attributable to lack of access to health facilities such
as status epilepticus, and preventable causes such
as drowning, head injuries, and burns.
In population-based studies in HIC, SMR calculations
(i.e. the ratio between deaths in people with epilepsy
and deaths expected in the general population)
are 1.6 to 3.0 (Annex 2, Table A2.5) (25). In LMIC
(Annex 2, Table A2.6), the annual mortality rate in
people with epilepsy is higher than in HIC, 19.8 (95%
CI: 9.7–45.1) (26). SMRs are slightly higher in men
than in women and in children and adolescents, in
people with epilepsies due to documented etiology,
and those reporting less adherence to treatment.
As with prevalence and incidence, the epidemiological
approach to epilepsy mortality depends on the
quality of case ascertainment, the accuracy of the
information on causes of death and the survey
methods (27). Significant differences in mortality
rates are expected when comparing incidence-based

and prevalence-based studies, children and adults,
and people with acute symptomatic seizures and
with unprovoked seizures (25, 40).

Economic burden of epilepsy
Epilepsy imposes direct costs on individuals and
society due to the expense of health care and
social services used for assessment, treatment and
rehabilitation. It also creates indirect costs due to
disabling side-effects and premature mortality that
prevent a person from reaching their full potential in
school, employment or household activities. Direct
costs include the costs of health care (medicines,
diagnostic investigations, surgery, hospitalization)
and non-medical services such as social support,
health education and transportation. Indirect costs
are the monetary value of lost output due to an
individual’s reduced productivity and that of care
providers (8), as well as a result of epilepsy-related
morbidity or premature mortality. Costs vary
according to the severity of the condition, response
to treatment, length of time since diagnosis and
associated comorbidities.
Although the high-cost burden of epilepsy is well
recognized, it has been poorly quantified around
the globe, particularly in LMIC. Three recent
reviews of studies estimating the cost of epilepsy
(summarized in Table 1.1) report enormous variation
in annual epilepsy costs per capita that are difficult
to compare and explain. There is an urgent need

for studies that evaluate the direct and indirect
costs in a standardized fashion at country, region
and global levels.

Common comorbidities
with epilepsy
Roughly 50% of adults with active epilepsy have one
or more coexisting physical or psychiatric conditions
(4, 5). These comorbidities are associated with poor
health outcomes, such as increased health care
needs, decreased quality of life, poorer response
to treatment and higher mortality (6). Epilepsy is
comorbid with several NCDs, including stroke and
TBI, which increase the burden of disease (see
Chapter 6).

Psychiatric comorbidities
Psychiatric comorbidities are the most prevalent
comorbidities with a reported prevalence of 29–
40%, which is 7- to 10-fold higher than that of
mental health conditions in the general population
(44). The most prevalent psychiatric comorbidities
were depression (23.1%) and anxiety (20.2%)
(45, 46), as compared with 4.4% and 3.6% in the
general population globally (47). Alcohol abuse
(8.7%), drug abuse (7.8%) and interictal psychosis
(5.2%) are less prevalent psychiatric comorbidities in
epilepsy (48–50). Attempted and completed suicides
are estimated to occur in 5–14.3% of people with

Table 1.1 Cost of epilepsy: reviews
Sources

Study period

Design/countries

Direct cost
per person per
year

Indirect cost
per person

Kotsopoulos et al, 2001 (41).

1996–2000

9 prevalence-based cost studies
from 6 countries

US$ 680–5272
(1996)

NA

Strzelczyk et al, 2008 (42).

Prior to 2007

22 prevalence-based cost
studies from 14 countries

Ranged from
US$ 40–4748
(2006)

Ranged from
12% to 85% of
total costs

Allers et al, 2015 (43).

Prior to July
2014

22 incidence-based direct
cost studies from 16 different
countries; 10 incidence-based
indirect cost studies from 9
countries

Ranged from
US$ 1736–5848
(2014)

Ranged from
US$ 2037– 8587
(2014)
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epilepsy (51) and the suicide-specific SMR among
those with epilepsy is estimated to be 3.3 (95% CI:
2.8–3.7) (52). Epilepsy is associated with an increased
onset of psychiatric conditions (depression, suicidal
behaviour, psychosis) before and after epilepsy
diagnosis (53). This points to potential underpinning
mechanisms that both lower seizure threshold and
increase risk for psychiatric conditions.

Neurodegenerative
comorbidities
Epilepsy can be a part of progressive neurodegenerative diseases. These account for 6% of
new epilepsy cases with the proportion increasing
to 10% in people older than 65 years of age (54).
Epilepsy in Alzheimer disease usually presents at
more advanced or severe stages of the disease,
but can also occur early, particularly in early onset
familial Alzheimer disease.

Other medical comorbidities in
adults
Migraine occurs in approximately 19% of people
with epilepsy (55). Intellectual disability is relatively
common in people with epilepsy, with an overall
prevalence of around 26% (56). Epilepsy in adults
with intellectual disability has a worse prognosis
than epilepsy in the general population, with
lower rates of seizure freedom and high rates of
mortality, including SUDEP (57). Obstructive sleep
apnea is present in up to 33% of people with
drug-resistant focal epilepsy and can be associated
with seizure occurrence or seizure worsening in
older adults (4).

Comorbidities in children and
adolescents
Due to the significance of birth injuries as a cause
of childhood epilepsy, as high as 70% of children
with epilepsy have a comorbidity (depending on
the reference population) (58, 59). Comorbidities
in children with epilepsy can be categorized as
neurological/cognitive, psychological/behavioural
and physical (60).
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Neurological comorbidities in children with epilepsy
are variable, including intellectual disability,
language impairment, migraine and sleep problems.
Intellectual disability (full-scale intelligence quotient
< 70 and deficits in adaptive behaviour) is the most
common comorbidity in children with epilepsy
(30–40%) (60). Cognitive deficits associated with
childhood-onset epilepsy may remain throughout
adulthood. Children with epilepsy may also
have significantly lower language scores in word
knowledge, category fluency and response to
commands of increasing length and complexity,
especially in those with an earlier age of onset. The
occurrence of speech disorders may be as high as
27.5% in children with epilepsy. There is a higher
prevalence of migraine in children with epilepsy
(14.7%) than in the general population (2.7–11%).
Children with epilepsy have significantly more sleep
problems. These include parasomnias, parent/child
interaction during the night, sleep fragmentation,
daytime drowsiness and bedtime difficulties (60).
The most common psychiatric/behavioural disorders
among children who have epilepsy include
autism spectrum disorder (ASD), attention deficit
hyperactivity disorder (ADHD), depressive and
anxiety disorders. Although infrequent, psychosis,
oppositional defiant and tic disorders may occur
in children who have epilepsy. Children with ASD
have an increased prevalence of seizures, which is
estimated to be 20–25% of the whole spectrum.
The prevalence of ADHD is estimated to be between
12% and 39% in children with epilepsy and is much
higher than the 3–7% in the general population of
children. Mood disorders (depression and anxiety)
are reported in 12–26% of children with epilepsy.
Emotional disorders can be found in about 16%
of children with epilepsy compared with 4.2% in
the general population (60).
Children with epilepsy may experience physical
comorbid conditions resulting from the condition or
adverse effects of treatment (see Chapter 4). Most
well-known adverse effects of antiseizure medicines
are notable and probably reversible after ceasing
medication use. These include allergic reaction,
thrombocytopenia, electrolyte imbalance, renal or

hepatic impairment, and neurobehavioural sideeffects, such as concentration, mood disturbance
and somnolence (drowsiness). Some physical
comorbidities related to antiseizure medicines,
including disturbances of hormonal balance,
may potentially have a long-term impact on the
physical health and quality of life of children with
epilepsy (60). Abnormal bone health was found in
58.3% of people with epilepsy aged 3 to 25 years
old (61). Female teens with epilepsy usually have
a high prevalence of polycystic ovary syndrome,
independent of the types of antiseizure medicines
or the characteristics of the epilepsy (62).

Epilepsy prognosis
With appropriate recognition and treatment, the
overall prognosis of epilepsy is favourable in the
majority of individuals when measured by seizure
freedom. Reports from LMIC (where people with
epilepsy are largely untreated) give prevalence
and remission rates that overlap those of HIC (63).
Studies completed in the last 30 years in people
with newly diagnosed epilepsy and long-term
population-based studies have consistently shown
that up to 70% of cases tend to achieve prolonged
seizure remission (Annex 2, Table A2.7). However,
one-third had persistent seizures after remission
or without any remission (64). These patterns have
been partly confirmed by other studies (9, 65–67).
Etiology of epilepsy is by far the strongest prognostic
predictor for seizure recurrence.

Prognosis after first-time seizure
In population-based studies, the risk of relapse
of a first unprovoked seizure without treatment
is reported as 36–37% at 1 year and 43–45%
at 2 years. In a systematic review, the average
recurrence risk at 2 years was 51% (95% CI:
49–53%) (68). After a first unprovoked seizure,
the probability of a relapse decreases with time.

About 50% of recurrences occur within 6 months
of the initial seizure and 76–96% within 2 years. A
documented etiology of the seizure and an abnormal
(epileptiform and/or slow) electroencephalography
(EEG) pattern are the two most consistent predictors
of recurrence. Interictal (between event) epileptiform
EEG abnormalities tend to be associated with
a higher risk of seizure recurrence than nonepileptiform abnormalities. Seizures during sleep
and focal seizures are associated with a higher
risk of recurrence. A positive correlation between
seizure relapse and family history of seizures is
also confirmed in people with first seizures of
(presumed) genetic or unknown etiology. History
of prior acute symptomatic seizures is occasionally
found to increase the risk of relapse, while evidence
is inconclusive or lacking for sex, age and status
epilepticus as risk factors.

Prognosis of untreated epilepsy
The prognosis of untreated epilepsy has been
observed by implication in low-income countries
where the treatment gap is more than 75% (10).
Evidence arising mostly from low-income countries
where antiseizure medicine is not readily available,
indicates that spontaneous remission may occur in
at least 30% of cases (69). In a population-based
study conducted in Ecuador, the cumulative
annual incidence rate was 190 per 100 000 and
the prevalence rate of active epilepsy was 7 per
1000, where a remission rate of 46% was shown
(10, 70). A survey was carried out in rural regions
of China where 41% of 130 people with inactive
epilepsy identified, which had never been treated,
experienced spontaneous remission (71). A study
in the Plurinational State of Bolivia of 103 people
with epilepsy found that at least 30% entered into
remission during the follow-up period (72, 73). The
crude mortality rate in this population was 10 per
1000 person-years at risk; a three-fold increase
in mortality was found in people with remote
symptomatic epilepsy.

Chapter 1: Global burden of epilepsy

17

Conclusion and way
forward
Epilepsy is one of the most common neurological
diseases globally, and disproportionately affects
those in LMIC. Insufficient evidence is available on
the incidence, prevalence and mortality of epilepsy,

particularly in LMIC. Despite the variety of methods
and definitions, data available consistently show that
the prevalence reported in LMIC is underestimated
and does not reflect reality (74). Additional resources
should be allocated to appropriately measure and
monitor rates of epilepsy globally.

CHAPTER 1

Global burden of epilepsy
KEY MESSAGES
• Epilepsy is treatable and affects around 50 million people, including more individuals in lowand middle-income countries compared with high-income countries.
• Improved and harmonized metrics of collecting and reporting incidence and prevalence of
epilepsy, particularly in different populations (varying by income, age, sex and ethnicity/
race), as well as associated premature mortality and sudden unexpected death in epilepsy, are
needed to better understand the burden of disease and carry out service planning.
• Premature mortality associated with epilepsy is high.
• Comorbidities of epilepsy need to be considered, identified and brought into clinical
management programmes.

18

Epilepsy: a public health imperative

CHAPTER 2

© Ahmed Emad

Leadership and governance
for epilepsy

Leadership and governance
for epilepsy

Introduction
Given the burden of epilepsy on people with the
condition and their families, the challenges facing
governments to provide inclusive health and social
care services are substantial. Inadequate policies
and legislation, and insufficient resources and
information systems exist in many countries (see
Chapter 5).
People with epilepsy often encounter barriers in
achieving their full potential due to unmet needs
in the areas of civil rights, education, employment,
residential and community services, and access to
appropriate and affordable health care. Legislation
can be an important means to addressing these
challenges. In many countries, however, laws
impacting the lives of people with epilepsy are
outdated and fail to protect and promote their
human rights.
This chapter starts with a brief history of leadership
and governance for epilepsy. It analyses the current
state of health policies, plans and legislation
and offers guidance on the mechanisms that
are needed to reduce the burden of epilepsy
worldwide. Commitment at all levels of government,
and multisectoral collaboration between WHO,
government and scientific agencies, professional
and advocacy organizations such as the ILAE,
IBE and other NGOs are needed. It also requires
adequate funds are raised for epilepsy, to ensure
people can access good quality services and are
protected from financial hardship. Generation and
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strategic use of data on epilepsy are described in
the chapter as an integral part of the leadership
and governance function. The chapter provides
examples of successful leadership and governance
and makes a call for the necessary resources and
infrastructure needed to reduce the burden.

History of international
leadership combating
epilepsy
Leadership and governance are critical levers for
health system strengthening and driving global public
health agendas. This involves ensuring strategic
policy frameworks exist with mechanisms of effective
oversight, coalition building and multistakeholder
engagement, as well as attention to health system
design and accountability (75). The partnership
established between WHO, ILAE and IBE has been
a leading force in addressing the burden of epilepsy.
Fig. 2.1 provides an overview of key milestones
achieved in the past two decades.

Global campaigns for epilepsy
Since 1997, WHO, ILAE and IBE have led the
Global Campaign Against Epilepsy (GCAE) (76).
The three-partner strategy of the GCAE included
two parallel tracks: raising public awareness
and understanding of epilepsy; and supporting
ministries of health to identify needs and promote
education, training, treatment, services, research

Fig. 2.1 A history of initiatives in reducing the global burden of epilepsy

2011 PAHO
Regional strategy
and plan action
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2012–2021
2000 Access to
essential medicines
as a right to health

1997 GCAE formed
by WHO/ ILAE/ IBE

2000

SECOND EDITION

2011 European
Written Declaration
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2000–2003
WHO regional
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1997

ATLAS

COUNTRY RESOURCES FOR
NEUROLOGICAL DISORDERS

2005 WHO Atlas:
Epilepsy care in the
world

2004

2004–2013 GCAE
regional reports on
epilepsy

2005

2013 WHO
Comprehensive
mental health
action plan
2013–2020

2011, 2014, 2018
UN High-level
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2008

2008 WHO mhGAP
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2011

2012

2012 Launch
WHO Programme
on reducing the
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2012 US Institute
of Medicine,
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2013

2017 WHO Atlas
for Neurological
Disorders, 2nd
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2015

2015 WHA
resolution on the
global burden of
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International
Epilepsy Day
2015 UN
Sustainable
Development Goals

2017

2018

2018 Declaration
of Astana on
primary care
2018–2019 WHO
country reports
on epilepsy pilot
projects

Myanmar
Epilepsy Initiative
Piloting the WHO Programme on reducing the
epilepsy treatment gap 2013-2017

and prevention. Following this strategy, the GCAE
provided a framework for action at a global,
regional and national level to bring epilepsy “out
of the shadows.”
The GCAE made substantial progress in bringing this
hidden condition to the attention of policy-makers.
The GCAE goals were to ensure that epilepsy
care was incorporated into national policies and
plans, and to facilitate the work of stakeholder
organizations (IBE) and professionals (ILAE) who
are dedicated to promoting the well-being of
people with epilepsy. The campaign demonstrated
the power of partnership between WHO and civil
society organizations in leading the advancement
of a strategic vision.

drafting, adopting and implementing epilepsy
legislation (77). It identified basic human rights
principles for people with epilepsy. These include
the right to the highest attainable standard of
epilepsy care; access to quality health care and
information; protection of the doctor-patient
privilege and confidentiality of medical records; to
live independently in the community; protection
against discrimination because of epilepsy;
education, employment, rehabilitation, and a driver’s
licence or the use of public transportation; and
social protections, including an adequate standard
of living. The report included a blueprint of action
from which advocates could draw direction and
inspiration for their ongoing efforts to promote
optimal social and rights laws in their own countries.

A key publication that arose from the GCAE was
the Basic principles and guidance instrument for

As part of the activities of the GCAE, a communitybased project supported by WHO and organized by
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Box 2.1 Demonstrating high-quality and cost-effective epilepsy treatment in rural China
As part of the GCAE, a large community-based project was implemented in five provinces of rural China. The project
aimed to reduce the epilepsy treatment gap by training and educating health care providers; raising public awareness to
reduce stigma; identifying prevention approaches; and integrating epilepsy care into the local health systems.
Before the project began, there were an estimated 9 million people with epilepsy in the country, and a treatment gap of
63% (78). Door-to-door epidemiological surveys found a lifetime prevalence of 7.0/1000 population and a prevalence of
active epilepsy at 4.6/1000 (79). During the project, primary health care physicians were trained to diagnose and treat
epilepsy. They treated over 2400 people with epilepsy. Two years later, 70% of people had improved outcomes (25% of
whom were seizure free) (71).
Community education programmes were found to be effective in raising awareness that epilepsy is a treatable condition
and were attributed to increased help-seeking in health facilities. Epidemiological surveys at the end of the project
estimated the treatment gap had reduced to 50% (down by 13% from the start).
Cost-outcome analyses found that by diagnosing epilepsy and treating seizures with phenobarbital significantly reduced
costs to the health system (from US$ 216.22 to US$ 13.24 and from US$ 30.83 to US$ 6.64 per person per year in rural
Shanghai and Ningxia, respectively).
Results from the project were used to advocate for a large-scale implementation, which was supported by the National
Health Commission and Beijing Neurosurgical Institute. The China National Epilepsy Project has been scaled-up to 240
counties across 19 provinces, serving 120 million people in rural areas. Over 230 000 people with epilepsy have been
screened by rural health workers. More than 110 000 people with epilepsy were managed by trained physicians and
treated using antiseizure medicines. About two-thirds of those treated experienced a reduction in seizures and onethird were seizure free. The China National Epilepsy Project is now considered an international standard for integrating
epilepsy care in rural areas and primary health care services.

the Beijing Neurosurgical Institute was conducted
in China between 2001 and 2004 (78). The project
focused on training health care providers to
diagnose and manage epilepsy in nonspecialized
health settings, especially in rural areas. It was
successful in reducing the treatment gap by about
13% and was shown to be cost-effective (Box 2.1).

Regional declarations paved the
way for country action
As part of GCAE awareness-raising, regional efforts
brought together stakeholders in all six WHO
regions (African Region, Region of the Americas,
South-East Asia Region, European Region, Eastern
Mediterranean Region and Western Pacific Region).
Regional declarations on epilepsy were adopted to
encourage country cooperation towards a common
goal of reducing the epilepsy treatment gap and
were followed by action.
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In Chile, a plan of action and national programme
were established to minimize the impact of epilepsy
for the entire family (Box 2.2). The plan of action
was developed in consultation with a group of
experts and with input from all ministries of health
in the region. The achievements in Chile show that
regional-level collaboration aimed at influencing
policy-makers is a powerful tool to improve services
for people with epilepsy.
Following the regional declaration for Africa,
projects were initiated in 19 out of the 46 countries
in the region (80). A project in Senegal led to a
comprehensive public health model to tackle the
burden of epilepsy. This model has since been
adapted and enhanced in four other countries
as part of the WHO Programme on reducing the
epilepsy treatment gap (Box. 2.3).

Box 2.2 Chilean National Programme
Description of the programme
The Chilean Ministry of Health is committed to diminishing the impact of epilepsy for the entire family.
The government developed a National Epilepsy Programme to improve access to treatment and care and to improve
quality of life for people with epilepsy in Chile.
It recognizes the biological, psychological and social aspects of the condition. It works with multisectoral stakeholders to
implement the regional Pan American Health Organization (PAHO) declaration at country level.
Key achievements
• Developed a national survey to gather data on urban, rural and regional prevalence and incidence of epilepsy.
• Universal access to medicines with seven antiseizure medicines now available.
• Established an expert commission consisting of stakeholders from the Ministry of Health, leaders in neurology, ILAE
and IBE.
• Launched a national programme with a plan of action to deliver multidisciplinary care at the primary, secondary
and tertiary care levels which includes funding for equipment, training and human resources, as well as inclusion of
epilepsy in national insurance plans.
• Established referral pathways for task shifting and better management in the community. Clinical practice
guidelines specified roles and procedures across levels of care.
• Outlined a strategy to provide comprehensive psychosocial care to improve quality of life and prevention of
associated comorbidities.
• Developed an outreach strategy to increase community awareness and social inclusion for people with epilepsy.

Box 2.3 WHO Programme on reducing the epilepsy treatment gap
For more than 20 years, WHO has led the global movement against epilepsy. As part of this commitment, and to build on
the activities of the GCAE, WHO launched the Programme on reducing the epilepsy treatment gap in 2012. The aim of
the programme is to expand the skills of nonspecialist health care providers to diagnose, treat and follow up with people
with epilepsy. Pilot projects have been implemented in Ghana, Mozambique, Myanmar and Viet Nam.
Project teams in these four countries work in collaboration with WHO and ministries of health to bring early detection
and treatment closer to where people with epilepsy live. Across these four countries the programme has reached
6.5 million people who now have access to health facilities where epilepsy care is available.
GHANA

MOZAMBIQUE

MYANMAR

VIET NAM

Coverage increased from 15%
to 38% in 4 years.
Covered five regions and
built capacity across levels of
the mental health workforce:
• 29 specialists supervisors;
• 690 nonspecialist
providers to diagnose and
treat;
• 770 community workers,
traditional and faith
healers and midwives,
raised awareness of epilepsy
and identified cases.

Reached five provinces, 16
districts, 56 health facilities
benefiting over 2 million
people.
4863 awareness-raising
sessions reached more than
96 000 people.
Launched a National Epilepsy
Plan to train all psychiatric
technicians in the country by
2022.
Improved monitoring and
evaluation of epilepsy
indicators in the health
information system.

Coverage increased from
2% to 47%.
Epilepsy was integrated into
NCD prevention and
management.
The Ministry of Health and
Sports launched the Five-year
Strategic Plan for Epilepsy.
An advocacy group for people
with epilepsy and families was
established; awareness raising
reached 286 218 people.
Now being scaled up to
reach full coverage in five
states/regions.

Treatment gap was reduced
by 38%.
The project was implemented
in 82 communes over 4 years.
2443 health staff were
trained including specialists
to supervise, primary care
providers to diagnose and
treat, and village health
workers to identify cases.
The project was successful in
reducing seizures and helping
people with epilepsy return
to work.

Note: The programme received support from Sanofi Espoir Foundation and UCB.
Sources: WHO, 2018 and 2019 (81–83).
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The WHO Programme on reducing the epilepsy
treatment gap initiative demonstrates that there
are simple, cost-effective ways to treat epilepsy
in low-resource settings at the community level.
Lessons learned from pilot projects are now being
used to scale up epilepsy treatment and care and
can be applied to other efforts to treat epilepsy
worldwide.

World Health Assembly
resolution on epilepsy
Global action has been further spurred by the
adoption of the WHA resolution 68.20 on the
burden of epilepsy and the need for coordinated
action at country level to address its health, social
and public knowledge implications (84). Unanimously
adopted in 2015, the resolution urges governments
to formulate, strengthen and implement national
policies and legislation to promote access to care
and protects the rights of people with epilepsy. It
recognizes the essential role of governments in
increasing access to epilepsy care to achieve better
health for all people.
The resolution calls on the 194 Member States,
with coordination by WHO, to:
• strengthen effective leadership and governance
and improve provision of epilepsy care;
• integrate epilepsy management into primary
health care and increase access to medicines;
• support strategies for the prevention of
epilepsy;
• increase public awareness of and education
about epilepsy;
• strengthen health information and surveillance
systems; and
• increase investment in research and research
capacity.
The resolution provides a powerful tool to engage
governments in taking concrete action to improve
epilepsy care, promote public awareness and
allocate resources to epilepsy research (85). But the
global treatment gap remains high, especially in
low-resource settings (10). Many essential antiseizure
medicines are not readily available in several
regions, particularly in the public sector, and the
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price of these medicines in low-income countries is
several times higher compared with HIC (86). Most
governments have not set up national epilepsy
programmes or allocated funds to implement
policies and plans for epilepsy despite recognizing
its global burden (87).
Action from governments is needed to sustain the
momentum from the achievements of the GCAE,
regional declarations and the WHA resolution.

Policies and plans for
epilepsy
Governments are urged to have health policies and
national plans of action to support people with
epilepsy, signifying political commitment to reduce
the burden of epilepsy. These may be stand-alone
policies and plans for epilepsy and/or integrated
into existing policies for general health, mental
health and NCDs that include consideration of
the specific needs of people with epilepsy. They
also need to be accompanied by protective laws in
accordance with international human rights norms
and standards.
There is considerable variability in the approaches
that countries take to address the needs of people
with epilepsy. According to the ILAE/IBE survey
results (see Annex 1), only 20 countries (18% of
respondents) have a stand-alone policy for epilepsy.
More commonly, epilepsy is included in the general
health policy, and/or within the national mental
health policy. In Kenya, a national plan for epilepsy
was launched in 2014 (88, 89). The major features
of this plan include: mobilize and train health care
staff; create awareness and provide training to the
community; provide health care services and data
collection; obtain funding for research and data
collection in private and public facilities; design
national plans to combat epilepsy; and provide
ongoing lobbying and advocacy to policy-makers,
financers and implementers to improve the system.
It is important that governments identify how
and where they will support people with epilepsy.
Eswatini’s NCD prevention and control policy,

written in collaboration between the WHO Regional
Office for Africa and the Ministry of Health, names
epilepsy as one of nine priority conditions (90). In
Malawi, a national strategy and action plan for
NCDs was developed as a response to global goals
to reduce NCD deaths by 25% in people aged
30–70 years by 2025 (91) and the SDG 3.4 to reduce
premature mortality from NCDs by one-third by
2030 (92). The NCD action plan implemented the
use of “chronic care clinics” to treat priority NCDs
of epilepsy, hypertension, asthma and diabetes in
primary health care (93). In Australia, uncontrolled
epilepsy is classified as a disability. The government
has harmonized disability support via a federal
system known as the National Disability Insurance
Agency, which includes support for people with
epilepsy (94) and also helps to inform access
to specific government services (e.g. disability
support pension).
Policies to improve the quality of health services
include actions that establish care pathways,
develop and implement a quality care framework
and performance measures, and enhance the
screening and referral options and protocols for
early identification of epilepsy and comorbidities
(95). Examples of countries implementing epilepsy
care guidelines can be found in Chapter 3.

Multisectoral policies and
coordinated action
A person-centred approach is needed to address
the complex needs of people with epilepsy. The
condition is known to have adverse effects on
education, employment, marriage and other
social opportunities. Poor quality of life for people
with epilepsy is further worsened by associated
comorbidities (e.g. depression and anxiety). Thus,
there is a need for integrated and multisectoral
policies with coordinated efforts across all levels
of the government – local, regional and national.
Strengthening leadership to address the burden
of epilepsy is a system-wide reform, requiring
collaboration within and outside the health system
(96). In the Philippines, the local ILAE chapter has

Box 2.4 Multisectoral collaboration for
epilepsy in the Philippines
Milestones achieved by the Philippines League Against
Epilepsy advocating with government policy-makers
across health, education and social welfare ministries:
• Presidential proclamation 230 on 24 August 2002
declaring the first week of September every year
as “National Epilepsy Week”.
• A “training of trainers” programme for epilepsy
managers and physicians in primary care facilities.
• Department of Education approval to promote
epilepsy awareness, reduce stigma and bullying
among school-aged children with the Epilepsy
School Caravan.
• Epilepsy was added to the publicly funded Mental
Health Act. The Philippine Mental Health Act (RA
11036) calls for the protection and the promotion
of the rights of persons with psychiatric,
neurological and psychosocial health needs as well
as their families. This Act establishes a national
mental health policy for the purpose of enhancing
the delivery of integrated mental health services,
promoting and protecting the rights of persons
utilizing psychiatric, neurological and psychosocial
health services, and appropriating funds.
Source: Paragua-Zuellig, 2017 (97).

advocated for access to care and improved quality
of life for people with epilepsy for the past two
decades, working across the health, education and
other social sectors (Box 2.4).
In some countries where national policies and
programmes for epilepsy do not yet exist, NGOs
and private sector organizations provide essential
services. For example, in Pakistan, the National
Epilepsy Centre is an NGO-run institution designed
exclusively for epilepsy care. It provides holistic
management (medical, social and psychological
support) for people with epilepsy. It is a training
facility for primary care physicians managed by
volunteer neurologists. The centre conducts public
awareness-raising activities in collaboration with a
community support group and the Comprehensive
Epilepsy Control Programme – an outreach project
launched as part of GCAE. Such services may be able
to provide integrated care for people with epilepsy
in collaboration with government programmes.
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Protective legislation
Legislation is a key component of good governance.
It concerns the specific legal provisions to implement
epilepsy policies and plans that promote human
rights and social inclusion, prevent the disease and
its associated comorbidities, inform the provision
of high-quality services and improve access to
care, and offer social protection for people living
with epilepsy.
Fewer than half (42%) of the countries surveyed for
this report (see Annex 1) reported the existence of
epilepsy legislation. Where it does exist, legislation
is often outdated, fails to adequately promote and
protect their human rights and, in some cases,
even violates these rights (98). In some countries,
laws contain restrictions that lead to the violation
of human rights.
One example is the right to drive, which is an
important component of a person’s quality of life
and shown to have large inconsistencies across the
world. Historically, legislation entailed lifelong bans
from driving after a seizure, and in some countries
such punitive legislation still exists. Some countries
can provide examples of driving legislation that is
inclusive and safe for persons who have seizures
under control or in full remission (99). In the European
Union (EU), harmonization of driving legislation is
under way, but implementation of the directive has
been slow. Other examples of legislative restrictions
include laws against employment (e.g. limitations
related to risk professions). Legislation needs to
be developed to address these shortcomings. A
positive improvement in the new epilepsy definition
(see Introduction) is that there is now the ability to
declare an epilepsy as resolved, with should help
those who were banned from employment as a
result of having active epilepsy.
Legislation for protecting the rights of people
with epilepsy may be either consolidated or
dispersed (100). In consolidated epilepsy legislation,
all the relevant issues are incorporated in a single
legislative document. The process of drafting,
adopting and implementing such legislation
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provides a good opportunity for raising awareness
with policy-makers and the public. The alternative
is to insert provisions related to epilepsy into
other legislation (e.g. protecting housing rights
of people with epilepsy in existing legislation to
provide subsidized housing by local authorities).
Other legislative instruments, such as disability
acts (see below, Pathways to epilepsy legislation),
can provide powerful tools to support individuals
against discrimination. This approach may increase
beneficial provisions for people with epilepsy
because they are included in legislation that benefits
a wider range of people. A combined approach is
also most likely to address the complexity of the
needs of people with epilepsy.

Pathways to epilepsy legislation
There are many disease-specific programmes
that have pathways in place where people with
epilepsy could be included. For example: infectious
disease portfolios, HIV/AIDS, clean and safe water
programmes to reduce river borne infections, and
agriculture portfolios to reduce neurocysticercosis
(the result of accidental ingestion of eggs of Taenia
solium – pork tapeworm in contaminated food).
In LMIC, neurocysticercosis is the most common
parasitic disease of the nervous system and is a
leading cause of seizures (101) (see Chapter 6). By
linking with other disease-specific programmes such
as neurocysticercosis and agriculture and food safety
legislation, epilepsy may be better treated and even
prevented.
The way in which epilepsy is defined across countries
in policies and legislation varies. Results from the
ILAE/IBE survey indicate that 70% of countries
define epilepsy as a brain disease, 28% a disability,
28% as an NCD, and 22% a mental health condition
(respondents could select more than one) (Fig. 2.2).
The varying definitions lead epilepsy policy to be
dovetailed into agendas at different levels. The
WHO Global action plan for the prevention and
control of noncommunicable diseases 2013–2020
provides a strategic framework for countries to
improve prevention and management of epilepsy
as an NCD.

Fig. 2.2 Integrating epilepsy into existing policies and legislation: defining epilepsy
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Source: ILAE/IBE survey (Annex 1).

Frameworks for protecting
human rights
The international human rights system provides
an important framework for protecting the rights
of all people, including those with epilepsy. The
Universal Declaration of Human Rights (102), the
International Covenant on Economic, Social and
Cultural Rights, and the International Covenant
on Civil and Political Rights, form what is known
as the International Bill of Human Rights (103). It
recognizes and protects the rights of people with
disabilities even if these people are not explicitly
mentioned. Many of the rights are relevant to
people with epilepsy in light of the discrimination
and human rights violations to which they are too
often exposed (see Chapter 5).
The Convention on the Rights of Persons with
Disabilities (CRPD), adopted by the United Nations
in 2006 (104), affirmed the rights of people with
disabilities (including epilepsy) to health care,
education, rehabilitation, employment and inclusion
in the community. According to Article 19 of the
CRPD, people have the right to live independently
and to be included in the community. To do so,
people with epilepsy need to be able to exercise a
full range of civil, cultural, economic, political and
social rights. A survey by the WHO, Atlas: epilepsy
care in the world 2005 (105), estimated that disability
benefits for people with epilepsy were available in
only 15% of low-income countries and in 82% of

HIC. Legislation needs to ensure that people with
epilepsy are included and have access to social
service measures such as disability allowance,
unemployment benefit, retirement benefits and
access to health insurance.
Specific actions that countries can take to raise the
issue within the political agenda include aligning
epilepsy policies with international standards such
as the CRPD and advocating for epilepsy to be
included in disability benefits. Some countries have
made progress in doing so. In Colombia, advocacy
led to legislation that promotes the rights of people
with epilepsy (Box 2.5).
In the United Kingdom of Great Britain and Northern
Ireland, the Equality Act protects people in England,
Scotland and Wales from unfair discrimination
because of their disability, race, religion or belief,
gender reassignment, marriage and civil partnership,
pregnancy and maternity, sex, sexual orientation
or age. Epilepsy is considered a protected disability
under the Equality Act which means that people
with the disease have the right to be treated fairly
at work or when using services.
In the United States of America, legislation for
people with disabilities has not always included
epilepsy. The Americans with Disabilities Act
(ADA) was signed in 1990 to ensure “equality of
opportunity, full participation, independent living,
and economic self-sufficiency” for individuals with
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Box 2.5 Legislation to fight stigma of epilepsy in Colombia
Beginning in 2002, advocates for epilepsy, an impassioned senator and a group of parliamentarians drafted a law to
illustrate the importance of protecting the human rights of people with epilepsy in Colombia. For this legislation to be
passed in Colombia there were several steps of legalization (e.g. Ministry of Health, Parliament, the President of the
Republic and the Constitutional Court). It was essential to ensure that from each of those institution’s perspectives, the
legal reform requested was consistent with existing legislation.
The law was passed in 2010 and since then campaigns have raised public awareness about the rights of people with
epilepsy. Health care services better protect people with epilepsy to receive appropriate care and social programmes
now enhance employment opportunities for people with epilepsy. Education for physicians, nurses, social workers,
teachers and psychologists promotes the rights of people with epilepsy. These programmes are supported by the health
system and have received funding from IBE under the “promising strategies” grants. The most important success of this
legislation is that people with epilepsy in Colombia feel more respected and supported.

“If your medicine or any medical service is denied by the health office, show them the law,
if you are fired from your job because of the epilepsy, show them the law,
if you feel discriminated or stigmatized, show them the law.”
Source: PAHO, 2013 (106).

disabilities. After its enactment, several Supreme
Court of the United States decisions narrowed its
scope of coverage so that people with epilepsy
were no longer protected against employment
discrimination (107). Advocates, including people
with epilepsy and their families, worked to inform
policy-makers of the need to expand the definition
of a disability, and in 2008 the ADA was amended
to ensure that people with treatable conditions
like epilepsy were covered by the law. Despite
the existence of these laws for 10 years, the full
attainment of rights is still being implemented. For
example, the right to employment for people with
epilepsy, and who may have seizures on the job, is
still being developed under the ADA.
Drafting appropriate legislation is vital to enhance
inclusion, quality of care, and development of
community-based services for people with epilepsy.
Furthermore, involving people with epilepsy and
their families in this process is an essential factor of
success, ensuring the legislation meets the complex
needs of this population.

Resource allocation
There is a critical need to increase funding around
the world to support around 50 million people living
with epilepsy. The heavy burden of morbidity and
premature mortality translates into huge monetary
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costs to individuals and to society (see Chapter 1).
Leaders throughout the global epilepsy community
have for decades passionately advocated to secure
funding for critically important epilepsy research,
public health and other social programmes. Despite
limited success, many countries have budgets that
reflect grossly inadequate funding when compared
with other health conditions with similar or in
some cases, lower morbidity, premature mortality
and prevalence (see Chapter 7). This is especially
true in LMIC where 80% of people with epilepsy
reside (108).
Estimates suggest that some countries spend as
little as 1% of their total national health care
expenditure on epilepsy care and treatment (43).
The reasons for low public spending on epilepsy are
many, but depend primarily on the priority given to
epilepsy care by the government in health budget
allocations. This requires intersectoral dialogue
between ministries of health and finance, social
welfare and education.
To achieve universal health coverage (UHC), epilepsy
programmes will need to be publicly funded and
governments in LMIC supported to develop such
programmes (Box 2.6) (see Chapters 3 and 4).
Existing programmes for NCDs and mental health
may also need to be expanded to ensure they reach
people with epilepsy.

The WHA resolution, in part, directs all Member
States to make financial resources available as
necessary to implement evidence-based plans and
actions to improve care and reduce the burden
of epilepsy. Some nations have responded to this
call, developing funding mechanisms to support
the needs of individuals with epilepsy. Limited
governmental resources, tightening in many nations
around the world, have resulted in more difficulties
securing the needed funding for epilepsy research
and public health programmes (see Chapters
3 and 7).
Some countries have developed innovative ways to
increase funding. For example, in the Philippines,
80–90% of epilepsy services are in the private
sector (110). To increase access to services for

Box 2.6 Towards universal health
coverage with increased public
spending for epilepsy
A reliance on public funding for health services
is central to ensuring access to care whilst also
protecting families from serious financial problems
incurred by out-of-pocket spending. So, how much
public spending is enough? No formula exists to
estimate the level of public funding required to make
progress towards UHC; although analyses suggest that
even at low levels of public spending, countries can
make significant steps.
Efforts have been made to estimate the level of public
spending required to move towards UHC, including
at least 5% of gross domestic product (GDP), and at
least 15% of total government spending. What we
know from the evidence is that when countries rely
predominantly on private sources, many households
forgo care or face serious financial problems.
Public funding for epilepsy in the health sector may
be offset by reducing discretionary budget allocations
resulting in little if any increase in total public funding
available to extend coverage. Ensuring a stable and
predictable flow of funds to epilepsy treatment and
care is an important objective of revenue-raising
policy, given its importance in avoiding disruptions
in service delivery (e.g. stock-outs of antiseizure
medicines and distribution of service providers).
Evidence of improved and more efficient spending for
epilepsy treatment and care is important to make the
case for greater investment within the health system.
Source: Jowett et al., 2016 (109).

those families who cannot afford private care, the
Government’s Philippine Charity Sweepstakes Office
created the Individual Medical Assistance Program.
It is a flagship programme to provide timely and
responsive financial assistance to people with
health-related problems, including those living with
epilepsy. Such government assistance may be one
way for LMIC to off-set the cost of epilepsy care.

Strengthening data and
information systems to
inform policy-making
The generation and strategic use of data and
research on epilepsy is an integral part of the
leadership and governance function. This requires
considerably improving the quality of information
on which epilepsy policies, strategies and plans are
based; and for priority-setting informed by healthrelated SDGs; facilitating the adoption of a single
country-led monitoring and evaluation framework;
facilitating alignment of multisectoral stakeholders;
and establishing mechanisms for accountability
through performance reviews integrated with
country planning processes. Such mechanisms
need to be inclusive, independent, evidence-based,
transparent, with adequate funding, and lead to
action for improved outcomes.
The burden of epilepsy is determined by data
collected through a variety of methods such as
administrative and clinical records, populationbased surveys and registries. Unfortunately, there
is a lack of adequate epilepsy surveillance data
and infrastructure in many countries (111). Data
collection systems for epilepsy exist in 40.1%
of countries, according to WHO’s Atlas: epilepsy
care in the world 2005 (105) with great disparities
among the regions, e.g. just 13.3% of countries
in the Eastern Mediterranean Region. Many LMIC
do not have any epidemiological data on epilepsy
(23). Limited data collection systems constitute a
barrier to understanding the burden of epilepsy.
The 2016 GBD report ranked epilepsy as one of the
most serious diseases of the brain, contributing to
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5.0% of DALYs and 1.3% of deaths (see Chapter 1).
Findings from the GBD study have important
consequences for global public health assessments
and health resource allocation; reinforcing the
need for good quality data on epilepsy worldwide.
There is a risk that policy debates ignore poorly
documented or unrecognized challenges that could
turn out to be of great relevance to the improvement
of a population’s health (112).
Information gleaned from data is critical for health
planning, management purposes and health
policy (95); diagnosis alone does not predict service
needs, length of hospitalization, level of care or
functional outcomes (113). Data collected should
be able to provide timely and accurate estimates
of incidence and prevalence; etiology; risk factors
and comorbidities; health status; quality of life
outcomes; quality of care; access to and utilization
of health care; and community services and costs.
Comprehensive action is needed to provide more
epilepsy-related data collection from a variety of
sources. The following steps can improve the quality
of epilepsy data available.
• Step 1: Standardize the collection of epilepsy
data by using common definitions and
terminology (114).
• Step 2: Raise awareness of the need for
data and encouraging the participation of
people with epilepsy, as well as collaborative,
international efforts needed to establish
common methodologies.
• Step 3: Collect data from multiple sources
including registries and disease-specific
reporting systems, surveys and administrative
and clinical data sets. Each data source has
strengths and limitations in providing insights
into the condition.
• Step 4: Link data within or across systems
to generate a collection of data on large
populations. In some countries, epilepsy needs
to be included in public health surveillance
systems as a mandatory service.
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• Step 5: Adopt and expand use of linkable
electronic health records systems to enhance
the utility of this data for public health
surveillance of the epilepsies (115).

Examples of national and
international data registries
One important source of data for action in the
United States of America is Health and Human
Services’ Healthy People 2020 (116). This is an
initiative that provides objectives for improving the
nation’s health through monitoring and evaluation
of key health indicators. It specifically addresses the
needs of people with uncontrolled seizures to secure
specialist care to manage their epilepsy. It guides
public health activities at federal, state and local
levels and demonstrates commitment to address
the burden of epilepsy as part of nationwide health
improvement priorities.
The European Epilepsy Academy established
EURAP, an observational study that relies on the
collaboration of investigators from 42 countries
in the European region. The registry compares
the safety of different antiseizure medicines
during pregnancy with respect to the risk of
birth defects. In one study, the most important
risk factors for intrauterine death in pregnancies
were determined to include maternal exposure to
antiseizure medication polytherapy and the presence
of major congenital malformations in at least one
of the parents (117). Data collected from this registry
allowed the researchers to determine the best
treatment for women with epilepsy and for policymakers to develop international guidelines (118).
In Australia, the Australian Pregnancy Register is
an independent project governed by the Royal
Melbourne Hospital Neuroscience Foundation. Since
2003, the observational register has been used to
collect information about pregnant women with
epilepsy to determine which antiseizure medicines
are safest for babies while protecting mothers from
seizures (119).

Conclusion and way
forward
Regardless of where they reside in the world, people
living with epilepsy face barriers to accessing care
and treatment. Reducing the burden of epilepsy
requires strong leadership and the commitment of

a range of stakeholders. It requires a commitment
from governments at the local, regional, national
and international level to develop strategic policy
frameworks that recognize the needs of people
living with epilepsy. It requires changes in health
policies, plans and protective legislation, adequate
funding and good quality data.
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KEY MESSAGES
• Building on the achievements of the leadership from the World Health Organization, the
International League Against Epilepsy and the International Bureau for Epilepsy, collaboration
across a range of stakeholders is needed to support country action in raising awareness
of epilepsy in political agendas and fulfilling the mandate of the World Health Assembly
resolution on epilepsy and regional declarations.
• The implementation of policies and plans for epilepsy requires strong leadership and
intersectoral collaboration. A joint effort of United Nations agencies, Member States,
international and national nongovernmental organizations and civil societies aims to ensure
the complex health and social care needs for people with epilepsy and their families are met.
• Legislative, public campaigns and social programmes are needed to guarantee the social and
human rights of the people with epilepsy. These should align with international human rights
standards and global health agendas such as the Sustainable Development Goals.
• Appropriate and integrated treatment of people with epilepsy requires that governments
allocate sufficient funds to epilepsy care.
• Better data and information systems are needed to make the case for prioritizing epilepsy in
global public health agendas.
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Introduction
Health care for people living with epilepsy involves
providing health care and social services to decrease
morbidity, premature mortality and to improve
psychosocial outcomes. Universal health coverage is
necessary for people living with epilepsy and refers
to the concept that “all people and communities
can use the promotive, preventive, curative,
rehabilitative and palliative health services they
need, of sufficient quality to be effective, while
also ensuring that the use of these services does
not expose the user to financial hardship” (120).
Thus, UHC that ensures access to necessary care
and financial protection should be a goal of all
governments.
This chapter defines the health care needs of
people living with epilepsy in terms of effective
and cost-effective interventions, access to care,
quality of care, epilepsy training, information for
surveillance and evaluation of epilepsy care and
financial protection for people with epilepsy. To
illustrate how epilepsy care is being delivered around
the world, previous global surveys are summarized
and data from an expert-opinion assessment of 11
economically and geographically diverse countries
are presented. Needs are compared with what is
known about existing epilepsy care to identify
key gaps and suggest potential solutions for
improvement.
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Overview of epilepsy
health care needs
Epilepsy interventions and their
cost–effectiveness
Despite the high prevalence of disability from
epilepsy, there is increasing recognition that
services and resources are disproportionately scarce,
especially in LMIC. There are a variety of effective
and cost-effective interventions for the prevention,
management and care of epilepsy (121). However,
evidence of the cost–effectiveness of interventions
to improve epilepsy care in these settings remains
limited. Interventions are briefly described below.
Population based interventions include:
(i) targeting epilepsy risk factors (e.g. improved
perinatal care, particularly in LMIC and in rural areas
with limited access to health care, can reduce the
incidence and subsequent prevalence of epilepsy;
prevention and control of neurocysticercosis
and other infectious etiologies) (see Chapter 6);
(ii) targeting stigma through legislation and
advocacy, education and awareness raising to
dispel myths and enhance seizure management,
better support people with epilepsy to seek
treatment and encourage social inclusion (see
Chapter 5); (iii) policies and legislation needed
to guarantee the availability of affordable and
efficacious antiseizure medicines, separate budget
lines for epilepsy services, and national funding
support for epilepsy care (see Chapter 2). The

cost–effectiveness literature is focused on the
pharmacological management of seizures, therefore
economic evidence concerning population-based
interventions is minimal.
Self-management interventions aim to support
people to participate more actively in managing
their care. Self-management can help those with
epilepsy better identify and manage their seizure
triggers, which can reduce frequency and decrease
health services utilization and health care costs,
as well as improve well-being (121). A Cochrane
review found that self-management interventions
for children, adolescents and families affected
by epilepsy are most effective when delivered in
partnership between the person and the providers
of services, as well as targeted services for specific
groups (e.g. children or teenagers) (122). However,
the review also found there is currently a lack
of evidence for the cost–effectiveness of selfmanagement interventions.
Pharmacological interventions should be
considered in those who present with seizures and
can be classified as having epilepsy as per the ILAE
definition (see Introduction). Most seizures can be
well controlled with medicines and other types of
treatments. A study in India showed that covering
costs for both first- and second-line therapy and
other medical costs alleviates the financial burden
from epilepsy and is cost-effective across wealth
quintiles and in all Indian states (123).
A significant portion of the burden of epilepsy
in LMIC can be averted by scaling up the routine
availability of antiseizure medicines. A cost–
effectiveness analysis of epilepsy treatment in nine
WHO subregions found that first-line medicines,
such as phenobarbital, represent a highly costeffective use of resources for health (124). Extending
coverage of antiseizure medicines to 50% of primary
epilepsy cases would avert 150–650 DALYs per
million population, at an annual cost per capita
of US$ 0.20–1.33. Older first-line medicines were
most cost-effective on account of their similar
efficacy but lower acquisition cost (US$ 800–2000
for each DALY averted).

Surgical management may be considered when
those who are drug resistant (up to 40% of people
with epilepsy overall, particularly those with focal
epilepsy) and have failed two appropriate antiseizure
medicine trials (125). In those who have failed three
antiseizure medicines, attempting to treat with
additional medicines is unlikely to achieve sustained
seizure freedom (125). Surgery has been shown to
be cost-effective in HIC, with health care costs
declining significantly after successful surgery (126,
127). A summary of health economic analyses of
epilepsy surgery found that, in general, the costs
per quality-adjusted life year are considered “very
cost-effective” as recommended by the WHO (128).
Alternative therapies for epilepsy include dietary
therapies, medical marijuana and acupuncture;
but only dietary therapies have been subjected to
randomized trials (DCP-3). Despite their increased
use, dietary therapies are resource intensive, costly
and remain largely limited to HIC (129).
Epilepsy has significant economic implications in
terms of health care needs and costs, premature
death and lost work productivity. The economic
impact of epilepsy varies significantly depending
on the duration and severity of the condition,
response to treatment, and the health care system
and setting. Out-of-pocket costs and productivity
losses can create substantial burdens on households.
Furthermore, poor knowledge and stigma, low
prioritization within health systems, and lack of
human resources, diagnostic facilities and medicine
supply have led to a large number of untreated
epilepsy cases, and consequently a high disease
burden, particularly in LMIC. Table 3.1 indicates that
a year of healthy life can be obtained for between
US$ 600 and US$ 2500 by treating epilepsy with
first-line antiseizure medicines. An assessment
of the comparative cost–effectiveness analysis
of 44 neuropsychiatric interventions in the WHO
South-East Asia Region and sub-Saharan Africa
subregion, estimated that the most cost-effective
intervention was antiseizure medicine for epilepsy in
primary care and that the annual cost of delivering
a set of the most cost-effective interventions for
schizophrenia, depression, epilepsy and alcohol use
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Table 3.1 Regional cost–effectiveness of interventions for epilepsy (cost per DALY averted or
healthy life year gained, 2012 US$)
World Bank region
SubSaharan
Africa

Latin
America
and the
Caribbean

Middle
East and
North
Africa

Europe and
Central
Asia

South Asia

East Asia
and Pacific

EPI-1: older antiseizure
medicines in primary care

694

1511

1450

2516

600

1057

EPI-2: newer antiseizure
medicines in primary care

1884

2854

2877

4115

1639

2249

Sources: Patel et al., 2015 (121); Chisholm and Saxena, 2012 (130).

disorders would be US$ 3 to US$ 4 per capita (130).
Regarding the availability, price and affordability
of antiseizure medicines, one study examined
46 countries and found that not only is the
availability of these medicines lower in LMIC, but
their costs are highest where the treatment gap
is the greatest (131). This study supports the view
that availability and affordability of antiseizure
medicines are likely major drivers in low-income
countries (see Chapter 4).

Health system and delivery of care
People with epilepsy, their families, and the
community need to be aware that seizures can
be stopped. Seizure control requires the correct
diagnosis, initiation of appropriate treatment for the

epilepsy and comorbidities, and careful follow-up,
with the ultimate aim of suppressing seizures and
improving quality of life. Deficits in quality care can
include lack of, incorrect or late diagnosis; lack of
or suboptimal care including insufficient attention
to comorbidities; suboptimal adherence to therapy
and self-management; and suboptimal availability
or use of antiseizure medicines (see Chapter 4) and
nonpharmacological therapies for drug-resistant
epilepsy. Most people with epilepsy are able to
be productive members of society and fulfil their
potential with quality health care. Nevertheless,
millions still need social support, either in terms of
disability assistance, special education or workplace
training and rehabilitation. The WHO Health Systems
Framework can be used to guide health services
development (Fig. 3.1).

Fig. 3.1 WHO Health Systems Framework
SYSTEM BUILDING BLOCKS
SERVICE DELIVERY
HEALTH WORKFORCE

OVERALL GOALS/OUTCOMES
IMPROVED HEALTH (LEVEL AND EQUITY)

HEALTH INFORMATION SYSTEMS

RESPONSIVENESS

ACCESS TO ESSENTIAL MEDICINES

SOCIAL AND FINANCIAL RISK PROTECTION

FINANCING
LEADERSHIP / GOVERNANCE
Source: WHO, 2010 (132).
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QUALITY
SAFETY

IMPROVED EFFICIENCY

Comprehensive pharmacological and
nonpharmacological treatment

LEVEL 2
Specialist care, adjunct tests for optimal
diagnosis and medication treatment

LEVEL 1
Primary care for initial identification of symptoms,
diagnosis and basic medication treatment

SOCIAL AND EDUCATION SERVICES

LEVEL 3

T R E AT M E N T O F C O M O R B I D I T I E S

Fig. 3.2 Stepped model to improve quality of care for people with epilepsy

PUBLIC AWARENESS OF EPILEPSY, ITS SYMPTOMS AND EFFECTS

The spectrum of health care needs for people
with epilepsy and their families can be viewed as
a stepped model of care: beginning with the initial
diagnosis and continuing, as necessary, through
nonpharmacological therapies (e.g. surgery) for
those with drug-resistant epilepsy. The management
of comorbidities is an essential component at all
levels of care. Community-based care should be
emphasized to increase access to all people in
need of epilepsy services. Multidisciplinary health
care teams that emphasize person-centred care
are also important in the stepped model (e.g.
physicians, nurses, pharmacists, therapists, social
workers, etc.). Social and educational services should
provide individualized support, throughout the
levels of care and continue, as needed, even after
seizure freedom is reached. The stepped model,
represented as three levels in Fig. 3.2, is useful for
addressing the multifaceted needs of people with
epilepsy, monitoring the quality and accessibility
of care, and identifying treatment gaps across the
spectrum of care and population groups (e.g. drugresponsive versus resistant groups, women related
to reproductive health and epilepsy, disparities by
rural/urban location).

Quality epilepsy care
WHO defines quality of care as the “extent to which
health care services provided to individuals and
populations improve desired health outcomes.” It
also proposes that quality of care should be “safe,
effective, timely, efficient, equitable and peoplecentred.” Poor-quality care can place people at
greater risk and jeopardize the trust of communities
in the health system. Therefore, improving quality
alongside access to health services is essential to
ensure the desired health outcomes are achieved.
Epilepsy quality care should focus on improving
diagnosis and providing optimal management
that minimizes the impact of epilepsy on social,
educational and employment activities. Establishing
quality epilepsy care is based on:
•
•
•
•

measuring the current standard of care;
identifying gaps and areas for improvement;
understanding how to improve care;
demonstrating the provision of quality care;
and
• ensuring access to high-quality services (133).
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STRUCTURE

Fig. 3.3 WHO Quality of care framework

HEALTH SYSTEM

PROCESS

QUALITY
OF CARE
PROVISION OF CARE

EXPERIENCE OF CARE

 Evidence-based practices for routine
care and management of complications

 Effective communication

 Actionable information systems

 Respect and dignity

 Functional referral systems

 Emotional support

 Competent and motivated human resources

OUTCOME

Essential physical resources available
INDIVIDUAL AND FACILITY-LEVEL OUTCOMES
Coverage of key practices

People-centred outcomes
Health outcomes

Source: WHO, 2016 (135).

Three main domains are suggested to assess
the quality of care: structure (characteristics of
the health care provider, facility, therapies (see
Chapter 4) and procedures, organization and
financing); process (measures arising from the
interaction between the individual and health care
provider, e.g. investigations ordered, treatments
prescribed and delivered, communication); and
outcomes (physical and mental health status,
satisfaction with the care provided) (134). WHO
has proposed various quality of care frameworks,
the best of which depend on the overall quality of
care goal. The most commonly used one in recent
years is irepresented in Fig. 3.3.

Epilepsy training
The level and type of training will be determined
by the health care workforce situation in a
country (availability of primary care and specialist
clinicians), the resources available to investigate
and manage epilepsy (diagnostic equipment,
antiseizure medication and other treatments) and
the availability of social and family support groups
and services. Providers of epilepsy care need to: (i) be
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able to make an accurate diagnosis of epilepsy;
(ii) have knowledge about available antiseizure
medicines (see Chapter 4) and their indications
and side-effects; (iii) recognize the common
comorbidities in people with epilepsy (neurological
and physical, e.g. sleep disturbances, migraine
and bone health; psychological, e.g. anxiety,
depression, low self-esteem; neuropsychological,
e.g. memory, attention and concentration, and
learning; and social, e.g. social isolation, stigma and
discrimination); (iv) identify and discuss unique risks
associated with epilepsy (e.g. SUDEP or cooking
over an open fire); (v) communicate with people
living with epilepsy and their families; and (vi) advise
about reproduction in women living with epilepsy.
WHO, through the mental health Gap Action
Programme (mhGAP), has produced guidelines
for the management of mental, neurological and
substance use disorders. These can be used by
nonspecialists to provide epilepsy care (e.g. nurses
or community health workers (CHW) in resource
poor areas) (136–139). This includes training of health
care staff, from epilepsy nurses and pharmacists to
neurologists with epilepsy expertise, to recognize

common comorbidities, including anxiety and
depression and related risk factors. More detailed
and extensive training is required for providers that
have access to specialized investigations, e.g. EEG,
neuroimaging such as magnetic resonance imaging
(MRI), wider spectrum of antiseizure medicines and
other nonpharmacological treatments, such as
dietary therapies (e.g. ketogenic diets) or epilepsy
surgery.

Information and data collection
to inform epilepsy care
Population data
As discussed in Chapter 1, epidemiological data
should be collected regularly and include prevalence,
incidence, morbidity and premature mortality due
to epilepsy (Table 3.2). Data should be available at
regional and subregional levels, including urban
and rural settings. This information, along with
data on etiologies, risk factors and comorbidities,
is important to understand the burden of epilepsy
and monitor associated trends. Determination of
epilepsy burden, often in terms of metrics combining
morbidity and mortality, such as the DALY or the
quality-adjusted life year, can inform policy-makers’

decisions on resource allocation and priority setting.
When regional or district health (as opposed to
national level) planning and allocation takes place,
understanding the epilepsy burden at the regional
or district level is important, as differences between
regions and urban and rural areas often exist.

Health care system data
Health care system data are important to monitor
whether people are being diagnosed and able
to access the care they need, to evaluate the
quality of care, determine health care costs, and
follow-up people to ascertain medicine adherence.
Standardized data should include details about
the health care provider, health care utilization
and cost information (Table 3.3). Much of these
data can be found in national registries, insurance
systems and/or individuals’ records. Additionally,
collecting information on utilization may allow
for the examination of accessibility and identify
“bottlenecks” in care. Lastly, the aggregation of
health care data of people living with epilepsy
provides useful registries to analyse treatment
patterns, costs and outcomes to inform treatment
options, evaluate the cost–effectiveness of care
and to determine best practices.

Table 3.2 Population data to monitor the burden of epilepsy
Incidence, prevalence and
mortality

Number of all cases, number of new cases, mortality rates

Socio-demographic/economic
characteristics

Age, sex, race/ethnicity, family status, household composition, educational
attainment, employment status, income

Clinical characteristics

Age of onset, precipitating/underlying factors, seizure frequency and type

Comorbidities

Psychiatric and somatic

Knowledge and awareness about
epilepsy and its management

Attitudes, knowledge, health-related behaviours and self-management skills

Health status

General and epilepsy-related health status and health behaviours

Table 3.3 Health care system data to monitor the level, type and cost of epilepsy care
Location and type of health care
provider

Region (rural vs urban), outpatient vs inpatient, hospital vs clinic, level of provider
training

Type of care provided

Diagnostics, treatment for epilepsy, treatment for comorbidities, social services

Utilization and cost of care

Hospital and community-based services, cost of diagnosis, cost of treatment, care
modalities
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Access to care and financial
protection for epilepsy
Good access to care involves people with epilepsy
being able to obtain appropriate and affordable
health care in a timely manner to achieve the best
possible health outcome. Although there are barriers
as will be described below, this is the essence of
accessible care and financial protection.
Difficulties in accessing health care occur when:
services are not available to accurately diagnose
epileptic seizures; antiseizure medicines cannot
be obtained that could stop seizures and minimize
frequency and severity of seizures and medication
side-effects; therapies are unavailable to treat
comorbidities or drug-resistant seizures; and support
services are not available to build the capacity of
individuals and families to manage their condition.
Given the heterogeneity of epilepsy, accessible
care for people with epilepsy may require a wide
range of health, social and educational services.
It may also require assistance for individuals and
family members in becoming knowledgeable about
the condition, recognizing potential danger signs
and supporting self-management. Ideally, basic
knowledge about epilepsy would extend to the
general public as well. Health and social service
providers, people with epilepsy and families should
work together to assess and treat the physical,
psychological and social aspects of the condition, as
well as coordinate clinical and community services.
Adequate financial protection means acquiring
and keeping a public or private health insurance
coverage that pays for the diagnostic and treatment
services that may be needed (140). These requirements
arise as different care options may be needed
from different health care providers (primary care
providers including nurses and primary care workers,
paediatricians and family practice providers, and
specialists including neurologists, psychiatrists,
specialist nurses, neuropsychologists and counsellors).
Coverage may also be needed to pay for the services
of other professionals, such as social workers,
occupational specialists or nutritionists in different
settings. There are a number of barriers that threaten
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the adequacy of financial protection, such as limited
government funding for the needed spectrum of
services, limited provision of public insurance plans
or subsidies of premiums in private insurance plans,
and limited coverage or provider payment by the
plans. Such barriers may lead to high out-of-pocket
payments that make services unaffordable.

Multi-country
assessments of epilepsy
care
The WHO Atlas: epilepsy care in the world 2005
provided the first comprehensive summary of the
global status of epilepsy care (105). Key informants
working in epilepsy care in 160 countries completed
a survey in 2002–2004. Information on multiple
aspects of care was obtained including: diagnostic
services, primary care, inpatient care, specialist
services, antiseizure medications, treatment gap,
subspecialized care, surgery, and training and
education. The report showed the enormous
variation in the availability of resources, services
and training in epilepsy care across and within
countries. Available resources for epilepsy care
were shown to be insufficient when correlated to
the number of people needing such care and the
known burden associated with this disorder. There
were large inequities across groups of countries,
with LMIC having extremely large treatment gaps
indicating the need for urgent, substantial action
to enhance resources for epilepsy care.
The PAHO Report on epilepsy in Latin American
and the Caribbean (106) was the next multi-country
assessment published in 2013. The report estimated
that more than half of the population with epilepsy
in Latin American and Caribbean countries were
not receiving care. In most countries in the region,
specialized services were non-existent or highly
concentrated in urban centres. Two-thirds of
countries did not have a health sector policy or
programme addressing epilepsy care. These findings
were based on survey data obtained from 25 of the
33 Latin American and Caribbean countries (76%)
that responded. Other findings were:

• The basic antiseizure medicines on the WHO
Model list of essential medicines at the time
(phenytoin, sodium valproate, carbamazepine
and phenobarbital) were included on national
essential medicine lists by most of the countries.
Only 62% of the countries reported that these
medicines were available throughout the year
at primary health care facilities.

optimize treatment, consider comorbidity and give
necessary psychosocial support. Such teams (e.g.
that may include epilepsy nurse practitioners and
other non-physician members) may lead to costeffective ways of providing epilepsy care.
The latest global assessment of epilepsy care was part
of WHO’s Atlas: country resources for neurological
disorders (second edition) (142) compiling data from
132 countries and two territories for 2015. The atlas
was administered through WHO regional offices
and included input from experts and delegates
from national neurological associations. The
questionnaire assessed health care for people with
neurological conditions (including epilepsy) across
several aspects: policies and legislation, financing
of care, social welfare support, neurological
workforce and services, information systems and
professional associations/NGOs providing care.
Overall, the results confirm that there continues
to be a substantial deficit in policies, programmes,
resources, services and financial coverage for
epilepsy care, particularly in LMIC. Findings show
an absence of specialist care available outside urban
centres in LMIC; primary health care providers
manage the vast majority of neurologic conditions
with little training and limited access to antiseizure
medicine (Fig. 3.4).

• Countries reported that problems with
diagnosis (67%) and delays in initiation of
treatment (63%) were the most frequent
major difficulties in epilepsy care.
• Very low ratios of neurologists and
neurosurgeons per capita were reported
throughout the region. Only 12 Latin American
and Caribbean countries reported having
physicians with specialist training in epilepsy.
ILAE assessed the provision of epilepsy care in a
regional survey of 33 European countries in 2017
and compared the results with a similar survey
conducted 17 years earlier (141). The total number
of physicians involved in epilepsy care had increased
since 2000, with the largest increase seen for
neurologists. A lack of multidisciplinary teams to
manage epilepsy across the region indicated that
people may not have access to services needed to

Fig. 3.4 Countries with neurologists in urban and rural areas, by World Bank income group
Countries with neurologist in the capital city

100 —

Countries with neurologist in other urban areas

100%

95%

97%

Countries with neurologist in rural areas
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Source: WHO, 2017 (142).
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Assessment of epilepsy care in
11 countries
To provide an updated perspective on the status
of epilepsy care, a working group of experts led
by chapter co-leads and co-authors provided
information describing the major features of
epilepsy care in their respective countries. The aim
of this assessment was to provide a snapshot of the
variation in epilepsy care in those countries. Each
informant was asked to base their information
on published sources when available and their
knowledge and experience when this was not
available. The requested information was developed
based on prior questionnaires and the broader
WHO/ILAE/IBE survey tool developed for this report
(see Annex 1). Topics included financial coverage,
care guidelines, epilepsy training, availability of
neurologists and epilepsy specialists, availability of
services, diagnosis and treatment patterns, treatment
gap, and professional and patient advocacy.
While considering the results of this assessment,
a number of limitations should be considered:
the countries do not provide a comprehensive
perspective of epilepsy care worldwide; the
information based on key informants has not
been validated and does not necessarily represent
WHO, ministries of health, or ILAE/IBE chapters in
the countries; some of the questions were openended and a coding scheme was developed to
summarize the responses; data are missing from
some countries as not all informants were able to
answer all questions; and the informants were not
selected randomly but are a convenience sample of
experts from different regions of the world.

Health expenditure
The total amount spent on health care in these
11 countries varies enormously (Table 3.4). As a
percentage of GDP devoted to health care, the
range is 3.5% in Kazakhstan to 17.1% in the United
States of America in 2016. Ten of the 11 countries
included in the assessment spend between less than
10% of their GDP on health care. This translates into
a wide range of health care spending per capita,
from US$ 35 in the United Republic of Tanzania to
US$ 9870 in the United States of America. Eight
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countries spend under US$ 1000 per person per
year on health care. All the countries rely on a
mix of sources of health expenditure that includes
government provided schemes, compulsory health
insurance schemes, voluntary health care payment
schemes and household out-of-pocket payments.

Availability of resources and services
In general, and particularly in LMIC, epilepsy can
be diagnosed and treated at the primary care level.
In (most) cases specialists are not required. The
number of neurologists in each country varies from
as low as the United Republic of Tanzania 0.01
per 100 000 to 19.4 per 100 000 in the Russian
Federation (142). Neurologists are generally located
in larger urban cities and often in private practice.
In countries with few neurologists, e.g. Kenya and
the United Republic of Tanzania, psychiatrists often
assess people with epilepsy. In India, psychiatrists,
medical graduates, physicians or paediatricians may
provide care. In other countries, nurses, medical or
paramedical health workers or physicians’ assistants
may be more available.

Diagnostic technology
Experts from all 11 countries reported the availability
of basic diagnostic technology (included EEG
including inpatient EEG monitoring, magnetic
resonance imaging (MRI) and computed tomography
(CT) scans), but in seven countries these are only
available in urban areas (Annex 4, Table A4.1). Six
countries – Chile, China, India, South Africa, the
United Kingdom of Great Britain and Northern
Ireland and United States of America – also have
more advanced neuroimaging techniques, such
as magnetoencephalography and single-photon
emission computed tomography. The advanced
technology is available in rural areas only in the
United Kingdom of Great Britain and Northern
Ireland and United States of America.

Pharmacological and
nonpharmacological treatment
Experts from all 11 countries reported having
essential antiseizure medicines available in urban
areas: phenobarbital, phenytoin, sodium valproate
and carbamazepine (Annex 4, Table A4.2). In
rural parts of Chile, China, India and Kenya,

Table 3.4 An overview of countries included in the assessment of epilepsy care
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phenobarbital was the most common first-line
therapy prescribed. Newer antiseizure medicines
(such as lamotrigine, levetiracetam, oxcarbazepine
and topiramate) are widely available in Kazakhstan,
the Russian Federation, United Kingdom of Great
Britain and Northern Ireland and United States
of America, as well as in urban settings in Chile,
China and South Africa. The survey responses did
not consistently specify whether the medicines
were available at affordable costs.

Eight of the 11 countries reported the availability
of nonpharmacological treatment options in urban
areas, including behavioural and dietary approaches,
vagus nerve stimulation, neurosurgery (type of
surgery was not consistently specified), and deep
brain stimulation and neurostimulation (Annex 4,
Table A4.3). These were found predominantly
in secondary or tertiary level health facilities or
specialized epilepsy centres. In most countries,
these nonpharmacological treatments were not
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accessible in rural areas. In South Africa, a 2000 report
found that only one public facility and two private
facilities provided epilepsy surgery (144) compared
with at least 10 in the United Kingdom of Great
Britain and Northern Ireland (145). In Kenya, epilepsy
surgery availability is limited to two urban centres.
Nevertheless, the majority of cases are managed
adequately with antiseizure medicine alone.

Guidelines for epilepsy care
This assessment found substantial variation in
national guidelines for care of epilepsy across the
11 countries. Only one country, the United Republic
of Tanzania, reported having no guidelines on
the diagnosis or treatment of epilepsy. The other
countries’ policies ranged from general principles
and objectives for care (Kenya and Uganda),
to general and/or specific clinical protocols and
standards for epilepsy care (Chile, China, India,
Kazakhstan, Russian Federation, South Africa,
United Kingdom of Great Britain and Northern
Ireland and United States of America).
Chile appears to have the most explicit policies
ensuring access to a defined standard of care. Under
the Chilean government insurance system, adults
with epilepsy have the right to one neurologist visit
a year and two nurse visits a year (146). Children
can visit a nurse four times and a neurologist twice
per year. The access standards stipulate a maximum
timeframe to receive treatment from a neurologist
and define limits to out-of-pocket co-payments for
treatment. The programme guarantees in Chile do
not cover pharmacologic or nonpharmacological
care for drug-resistant epilepsy (147).
In the United Kingdom of Great Britain and Northern
Ireland, the most notable government initiative on
quality of care that have included epilepsy were the
National Institute for Health and Care Excellence
(NICE) guidelines on the diagnosis and management
of the epilepsies in adults and children in primary
and secondary care (148). The NICE guidelines
were incorporated in the 2013 quality standards
in epilepsy which provide a national blueprint for
epilepsy care in the United Kingdom of Great Britain
and Northern Ireland.
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The success of the GCAE project in China (see
Chapter 2, Box 2.1) led to the publication of clinical
guidelines for diagnosis and treatment of epilepsy
(2007 and 2015 revision) by the China Association
Against Epilepsy, which have been recognized by
the government and used widely throughout the
country.
South Africa does not have specific national epilepsy
guidelines or a national epilepsy plan. However,
epilepsy care, namely diagnosis, treatment and
referral for specialist care, is highlighted in general,
primary and hospital care guidelines that are
regularly updated and released by the National
Department of Health. The guidelines are based
on principles and practices developed by the South
African Medical Association.

Workforce training
In eight of 11 countries, most physicians who
diagnose and treat people with epilepsy receive
advanced medical school training in neurology
and/or in another relevant specialism (paediatrics,
psychiatry, or internal medicine) (Annex 4, Table
A4.4). In eight countries, most primary care
providers who treat epilepsy also receive formal
training in epilepsy. Formal training in epilepsy
for non-medically trained health care providers is
available in only three of the countries.

Delivery of care
In rural parts of China, India, Kenya and South
Africa, people often present initially to traditional or
non-professionally trained healers before eventually
being seen by primary care providers (medical
officers or nurses) who are able to diagnose a
person with epilepsy (Annex 4, Table A4.5). Among
the HIC sampled, people are typically (and, in some
countries, required to be) referred to a neurologist
to receive a diagnosis of epilepsy.
Almost all the countries have policies and guidelines
for referrals. In countries with specific policies on
levels of care, the role of the primary care provider
is generally to recognize symptoms and refer to
specialists for diagnosis and initiation of treatment.
This is the case in Chile and most parts of China,
where the neurologist is responsible for making the

diagnosis and treatment plan, and the primary care
provider continues to assist in management until the
person is discharged by the neurologist (149). In both
countries nurses are not authorized to diagnose
or treat epilepsy, but primary care physicians may
(149), whereas in Kenya and South Africa, nurses
are often the primary providers of epilepsy care
in government clinics, particularly in rural areas.
Nurses can initiate basic treatment, then refer to
primary care physicians for a definitive diagnosis
and supplementary treatment. Complex cases
may be further referred to neurologists for further
investigations (e.g. EEG or MRI) or combination
therapy. Nurses and other primary care providers
receive little or no training in epilepsy care in India,
Kazakhstan, Kenya and the Russian Federation.
In the United Kingdom of Great Britain and Northern
Ireland, neurologists and epilepsy specialists usually
diagnose and treat epilepsy, although primary
care providers are involved in management. Some
epilepsy specialist nurses in the United Kingdom of
Great Britain and Northern Ireland have received
training to be able to prescribe antiseizure medicines
(150). The United Kingdom of Great Britain and
Northern Ireland offers specific training in epilepsy
to nurses nationwide and certifies nurse epilepsy
specialists. The United States of America has
epilepsy training opportunities for primary care
providers sponsored by the government and private
organizations but offers no specialty certification.
The US Centers for Disease Control and Prevention
has developed and is testing a training curriculum
in epilepsy for community health workers (151).

Institute of Medicine) study highlights this finding
in the United States of America, where referral
systems were found to be peculiar to the treatment
setting, not well-structured or standardized (152).
Many experts completing the assessment reported
ongoing treatment for epilepsy was delivered by
the same providers who made the initial diagnosis,
either in the hospital, clinic or specialized centres
(Annex 4, Table A4.5). When seizure control is
stabilized in the South Africa and the United
Kingdom of Great Britain and Northern Ireland,
people with epilepsy are typically referred back
to primary care facilities, though the case is often
different for children in many regions, where there
can be great hesitancy to accept referral back
to community providers for the ongoing care of
epilepsy.
All countries had general outpatient facilities,
such as clinics, to follow-up people with epilepsy.
Some countries, including the United Kingdom
of Great Britain and Northern Ireland and United
States of America, report having specialized
outpatient facilities for the follow up of people
with epilepsy. In cases of severe epilepsy, or people
with psychiatric comorbidities, India, Kazakhstan,
Russian Federation, South Africa and the United
Kingdom of Great Britain and Northern Ireland
report utilizing specialized long-term facilities. Some
private long-term facilities also exist in Chile. There is
only one psychiatric hospital in Kenya which serves
as a setting for treatment of epilepsy.

Advocacy and social support
In most HIC, the diagnosis of epilepsy is often but
not always made by a neurologist; however, the
follow-up referral pathways of care vary. In the
United Kingdom of Great Britain and Northern
Ireland, general practitioners refer the person to a
neurology clinic in a district general hospital, where
consultants can then refer on to specialized services.
This is in stark contrast to India where, although
the health care system is organized into levels,
there is no formal system of referrals. Differences
in the referral pathways can even occur within a
single country leading to misdiagnosis. A 2006
US National Academy of Medicine (formerly the

All countries have national ILAE and IBE chapters
(Annex 4, Table A4.6). Many countries, including
Chile, China, Kazakhstan, Kenya, Russian Federation,
South Africa, United Kingdom of Great Britain and
Northern Ireland and United States of America, have
one or more IBE chapters. Professional neurology
bodies exist in a number of countries (Chile, China,
India, Kazakhstan, Kenya, Russian Federation,
South Africa, Uganda, United Kingdom of Great
Britain and Northern Ireland and United States
of America). Individual and family support and
consumer organizations are also present in several
of the countries included. In China, the Provincial
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Association against Epilepsy and China Bureau for
Epilepsy also play a role in training rural physicians.
Epilepsy South Africa does this by advocating for
the rights of people with epilepsy and focusing
on skills development, community development,
social development services and residential care
for people with epilepsy. In Chile, the Refractory
Group provides financial support to members having
refractory epilepsy.
The results of this consultation with experts from
11 countries reveal major challenges and variation
in the availability of epilepsy care. Challenges
include: a paucity and heterogeneity of information
for epidemiological surveillance, health care and
social service monitoring; bottlenecks in health
care delivery caused by lack of trained specialists,
standardized treatment guidelines and ineffective
referral pathways; disparities in stepped care
resulting from the lack of, or delays in, the initial
diagnosis, inaccessibility and/or delays in basic
and/or specialized optimal care, inattention to
comorbidities; and a lack of integrated social and
educational services available to support people
with epilepsy and their family members.

Potential solutions to
improve epilepsy care
Many potential solutions to improve epilepsy care
exist. These are noted below corresponding to the
major challenges:

Challenge 1: Access to primary care
diagnosis and treatment
In many LMIC where health resources are limited,
there is an urgent need to improve training and
quality of epilepsy care at the primary level. Training
primary health care providers to identify cases of
epilepsy, their management (including prescribing
first-line antiseizure medication) and referral (in
complex cases) is likely to be one effective way
to bridge the existing treatment gap. Specialized
services, inpatient and outpatient (neurology,
neurosurgery, among others), located at the
second level of care, are indispensable to support
primary health care and for the care of complex
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or complicated cases that require specialized
interventions.
Potential solutions
• Epilepsy primary care needs the following:
– Primary care providers: to improve
primary care for epilepsy, provide basic
training in epilepsy diagnosis, treatment
and management to physicians, nurses,
and other primary care providers. Resources
such as the mhGAP intervention guide (137)
and associated training materials (138) should
be considered and adapted to the local
context.
– Epilepsy educators: to assist individuals in
self-management, all epilepsy clinics should
have an “epilepsy educator” trained to
educate people about behaviours they can
adopt and maintain to better control their
epilepsy and improve their quality of life.
– Non-medically trained providers: greater
integration of community-based services
recognizing the role of, and training
of, non-medically trained providers, for
example community health workers. These
cadres of the workforce are especially
important in the identification of epilepsy,
referral to health facilities where trained
providers are available, to reduce stigma
and promote psychosocial support for
people with epilepsy and their families.
– Training of specialists: there is a need
to train more epilepsy specialists in many
regions to whom other nonspecialists can
refer to.
• A minimum acceptable standard of care
should be agreed upon and implemented
through the development of care guidelines.
• Countries without national guidelines should
start with the mhGAP guidelines (136) for
training primary care providers.
• An international working group should be
formed on epilepsy primary care to assess
the problem in more detail and develop an
action plan and timeline for implementation.

Challenge 2: Access to antiseizure
medicines and financial protection
Lack of access to medications has been identified as
one of the greatest barriers to people with epilepsy
receiving adequate treatment, especially in LMIC.
Rising health care costs threaten access to appropriate
care and strain public and private funding of direct
services, health insurance coverage, and the ability of
people with epilepsy to purchase needed medications
out of pocket at the point of service. The costs of
antiseizure medicines for basic epilepsy care often
exceed the total amount of funding available for
health care in LMIC (153). New antiseizure medicines
and therapy for drug-resistant epilepsy are expensive
and often not funded by government programmes
or covered by public or private insurance plans
(see Chapter 4). In addition, lack of consistent and
appropriate medicines available in many regions is
a major challenge.
Potential solutions
• Provision of subsidized or free first-line
antiseizure medicines, especially phenobarbital,
carbamazepine and valproate, in countries
with treatment gaps and ensure there are
primary care providers who treat epilepsy so
antiseizure medicines are prescribed.
• Examine implementable policies to control the
costs of antiseizure medicines at a country
level.
• Improve distribution to ensure delivery of
the medicines to the point of contact with
people in need.
• Identify and address access barriers that
prevent initiation and maintenance of
antiseizure medicines.
• Increase availability and awareness of disability
grants for people with epilepsy.

Challenge 3: Limited implementation
of epilepsy guidelines and standards
of care

potentially different care providers. In all of the
countries assessed, delays in initial diagnosis,
lack of specialists, and substantial waiting time
to see specialists or attend epilepsy centres
were observed. The lack of guidelines (or lack
of implementation of existing guidelines) and
ambiguity in referral pathways ultimately resulted in
the delivery of suboptimal care. Currently, challenges
to understanding and monitoring quality care and
referral pathways persist.
Potential solutions
• Greater international dialogue amongst clinicians
on treatment and care for people with epilepsy
with assistance from WHO and ILAE.
• Wider recognition of the comorbidities
of epilepsy and the need for them to
be addressed, with the involvement of
psychiatrists and psychologists.
• Each country should clearly highlight in their
epilepsy plan the referral cascade for the
delivery of epilepsy care, including possible
reasons for referral and the resources and care
available at each level within the care cascade.
Training for specialists and nonspecialists
based on the national referral system should
be provided.
• National health departments should ensure
that each region, province or state has clear
guidelines and referral pathways. This should
be updated regularly. Local governments
should be charged with identifying and
ensuring quality care.
• Existing guidelines should be adapted to
the local context and efforts to ensure their
dissemination are needed.
• Ensure that primary health providers are aware
that seizure recurrence is an indication for
treatment even if diagnostic measures are
not available or are delayed.

As highlighted in this chapter, epilepsy care is
delivered along steps, with each level involving
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Challenge 4: Lack of epilepsy and health
care data
A well-developed health information system is
essential in providing evidence-based data for health
planners. In the case of epilepsy, it is necessary to
define a minimum data set (Tables 3.2 and 3.3)
that provides the information needed to allow
countries to set priorities, study trends and evaluate
the impact of interventions. In most countries
around the world such data systems do not exist
to adequately inform resource allocation and care
monitoring (including accessibility and cost). Lack
of standardized definitions for assessing health care
and different measures of the epilepsy treatment
gap make comparisons across countries and within
regions of countries difficult. In countries that do
have data systems in place, often the type of data
available vary by geographical context or provider
setting, making it difficult to interpret findings.
Potential solutions
• There is a need for standardized data collection
through national health information systems.
• National departments of health should
recognize epilepsy as a priority condition to
be recorded in vital statistics, either through
government facility patient registries or
insurance provider registries.
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• The information recorded in these vital
statistics must form part of a minimum
harmonized dataset, with standardized
definitions, developed by the ILAE with
support from WHO.
• Research (see Chapter 7) on the accessibility
of basic epilepsy care, especially in rural,
resource-limited contexts, including the cost
of care to the individuals and the health care
system, should be prioritized.

Conclusion and way
forward
This chapter has highlighted the multifaceted
care needs of people living with epilepsy and the
considerable gaps in care available for epilepsy.
While each country is unique, many of the challenges
faced in terms of their health care response to
epilepsy are similar, which suggests opportunities
for collaboration and learning from one another.
To improve the delivery of quality health care for
all people with epilepsy, regardless of where they
live, requires recognizing common challenges to
care and directing the necessary health care efforts.

CHAPTER 3

Comprehensive health care response to epilepsy
KEY MESSAGES
• Providing quality epilepsy care is challenging because of its complexity, chronicity and
considerable comorbidity.
• Epilepsy can negatively impact the psychosocial and economic well-being of people, their
families and the community in which they live. A lack of access to and affordability of
medications are two of the greatest barriers to people with epilepsy receiving adequate
treatment.
• Although there are an increasing number of antiseizure medicines on the market, the
percentage of people who respond to a single medicine continues to be approximately 70%.
Therefore, improving access to medicines could have large impact globally.
• Access to care for people with epilepsy varies considerably across and within countries,
resulting in a gap in universal health coverage and, thus, unmet needs exist in all countries,
but particularly in low- and middle-income countries.
• Policy-makers need to ensure that there are sufficient population and health care system data
for monitoring epilepsy care, appropriate training for providers, informing guidelines for
quality care and directing adequate resources to ensure universal health coverage.
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Access to antiseizure
medicines

Access to antiseizure
medicines

Introduction
Access to effective antiseizure treatment remains out
of reach for the vast majority of people with epilepsy,
particularly in LMIC. As reported in Chapter 1,
estimates of the treatment gap in low-income
countries is over 75%, and tend to be higher in
rural versus urban areas (10, 154). Numerous drivers
of the global treatment gap have been identified,
including inadequate access to trained professionals,
diagnostics, transportation and health care facilities;
sociocultural factors including stigmatization,
awareness and acceptability of treatment; as well as
poor availability and non-affordability of medicines
(155–157). Sustained access to antiseizure medicines
is a major barrier to treatment in LMIC (131).
People with epilepsy require regular treatment for
many years, sometimes for a lifetime. An abrupt
withdrawal of antiseizure medicines can have
life-threatening consequences, including status
epilepticus. Therefore, it is essential to ensure that
access to these medicines is sustained over time to
permit uninterrupted treatment.
In this chapter, we discuss factors affecting access
to antiseizure medicines and suggest actions for
improving access at the international, national,
district and community levels.

WHO framework
for understanding
determinants of and
barriers to access to
medicines
The WHO 2004 Access Framework provides a
paradigm for understanding and evaluating access
to medicines involving consideration of the following
components: rational selection and use of essential
medicines, affordable prices, sustainable financing,
and reliable health and supply systems (158). A 2015
WHO discussion paper utilized this framework to
examine barriers to access for essential medicines
and health technologies for NCDs (159). Numerous
bottlenecks were identified along the four access
components, including:
• Inconsistencies between essential medicines
lists, procurement and reimbursement lists;
insufficient implementation of treatment
guidelines; and problems with adherence
owing to the need for long-term use of
medicines.
• Hurdles in terms of affordability of medicines,
such as high, unregulated mark-ups, taxes,
and insufficient use of generics.
• Barriers to sustainable financing included
insufficient prioritization of NCDs and mental
health at the national level, inadequate
public sector financing for NCDs and mental
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health, lack of UHC, and insufficient or nonexistent risk sharing mechanisms (i.e. health
insurance) resulting in out-of-pocket costs to
the consumer.
• Lastly, key barriers within health and supply
systems included problems with health
systems and supply chain management,
problems with forecasting and anticipating
pharmaceutical needs, problems with ensuring
quality of medicines, and reduced capacity
to produce medicines locally in-country.
The 2016 WHO/Calouste Gulbenkian Foundation
report Improving access to and appropriate use
of medicines for mental disorders adapted the
2004 WHO Access Framework (158, 160) to consider
rational selection and affordability, as well as
availability and appropriate use of medicines (160).

It focused on the following components of access:
rational selection, availability, affordability and
appropriate use of essential medicines (Fig. 4.1).
This framework is applied below to understand
barriers in access to medicines for epilepsy. Many
of the barriers identified are applicable to medicines
for all conditions. Some, however, are specific
to epilepsy, resulting from the stigma associated
with this condition. A lack of knowledge of health
care providers and poor acceptability of medical
treatments, duration and cost of medication due
to the chronic nature of epilepsy, and limitations of
available research and funding, also play a role. A
lack of health care provider knowledge of epilepsy
is a barrier to prescribing and appropriate use of
antiseizure medicine (Box 4.1) and limited cultural
acceptability of epilepsy can lead to poor adherence
to treatment (Boxes 4.2 and 4.3).

Box 4.1 Health providers’ lack of knowledge as a barrier to appropriate use of antiseizure
medicines in the Lao People’s Democratic Republic
To understand factors associated with the large epilepsy treatment gap in the Lao People’s Democratic Republic,
estimated to be over 90%, Harimanana and colleagues conducted a survey of 284 physicians and nurses in 50 different
health facilities (province hospitals, district hospitals or health centres). Overall, knowledge of epilepsy diagnosis and
treatment amongst physicians and nurses was found to be poor. Only about half of physicians and about a third of nurses
identified any antiseizure medicines, and only 28% of physicians and 16% of nurses knew the appropriate dosages of
phenobarbital. One-fifth of physicians and a third of nurses also believed that epilepsy could be transmitted by saliva.
Only half of physicians and less than 40% of nurses identified differential diagnoses for epilepsy. Of note, knowledge and
practices regarding epilepsy diagnosis and management were better amongst physicians from province hospitals versus
district hospitals or health centres.
Source: Harimanana et al., 2013 (161).

Box 4.2 Poor adherence to antiseizure medicines and use of complementary/alternative
treatments in Honduras
In Honduras, a survey of 274 persons with epilepsy was conducted assessing rates of non-adherence to antiseizure
medicines, as well as rates of complementary and alternative medicine usage. Some 44% of the people surveyed were
non-adherent to antiseizure medicines, with lack of access to these medicines being responsible for non-adherence in
nearly half of cases. Reasons for lack of access were the unavailability of medicines at the hospital or health centre,
or the person being unable to afford the medicines. About half of people surveyed had utilized complementary and
alternative treatments at some point in time and about one-third were using them currently. The top five most commonly
utilized complementary and alternative treatments included prayer (to God, 57%; saints, 11%; or spirits, 8%), herbs
(41%) and potions (29%). Additionally, 49 persons without epilepsy within the Miskito tribe were surveyed to understand
local beliefs and practices surrounding epilepsy: nearly 35% of respondents used words for epilepsy that suggested
supernatural causes of the disease. Further, about a quarter of respondents considered bad spirits and 6% considered
witchcraft as etiologies of the disease.
Source: Duron et al., 2009 (162).
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Box 4.3 Cultural acceptability of treatments in the United Republic of Tanzania
A survey in the Hai district of the United Republic of Tanzania identified 291 people with active epilepsy (163). Of those,
253 had at one point attended health facilities, though only 118 were taking antiseizure medicines, which defined the
treatment gap as 40%. Factors associated with not attending the health system included consuming alcohol and utilizing
traditional healers. Conversely, having attended primary school was found to be protective and correlated with having
been seen in the health system. The top four risk factors associated with dropping out of treatment included belief in
a supernatural cause of the illness, “no ideas/knowledge” of the cause, consuming alcohol, and male gender. Having
had the illness for a decade or more and having received a diagnosis of epilepsy (or Kiswahili diagnoses of kifafa or
degedege) were found to be protective against dropping out of treatment.
Source: Hunter et al., 2016 (163).

Fig. 4.1 Framework for understanding access to medicines

Availability
(and quality)

Rational selection
ACCESS
Affordability

Appropriate use

Source: WHO, 2017 (160).

Rational selection of medicines
As defined by WHO, rational selection “focuses
therapeutic decisions, professional training, public
information, financing, supply and quality assurance
efforts on those medicines which will have the
greatest impact in a given health care setting”
(164). Rational selection encompasses the process of
interpreting best practice evidence in the creation
of medicines lists and adoption of guidelines. This
includes the WHO Model list of essential medicines,
national essential medicines lists, and district and
facility-specific medicines lists (165). Medicines lists
streamline the supply chain process (including
purchase, storage and distribution), and facilitate
the scale up of harmonized, efficient and regularly
updated trainings for clinical providers. Antiseizure
medicines currently included in the WHO Model
list of essential medicines are reported in Table 4.1.
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The WHO Model list of essential medicines provides
a core set of medicines, which can be adapted to
local needs. Some complex epilepsy syndromes
may require treatments with antiseizure medicines
which are not included in the WHO Model list of
essential medicines. Thus, countries should consider
availability of medicines in all settings, compliance
of the person, and ensuring the availability of
additional medicines for use at specialist level.
Fig 4.2 provides a schematic representation of
different categories of medicines and a model to
ensure their availability at different levels of the
health care system. For HIC, a case can be made
for health care providers to have access to the full
range of registered antiseizure medicines.

Table 4.1 Antiseizure medicines included in the WHO Model list of essential medicines
Medicine

Formulations

Carbamazepine

Oral liquid: 100 mg/5 mL.
Tablet (chewable): 100 mg; 200 mg.
Tablet (scored): 100 mg; 200 mg.

Diazepam

Gel or rectal solution: 5 mg/ mL in 0.5 mL; 2- mL; 4- mL tubes.

Lamotrigine*

Tablet: 25 mg; 50 mg; 100 mg; 200 mg.
Tablet (chewable, dispersible): 2 mg; 5 mg; 25 mg; 50 mg; 100 mg; 200 mg.
*As adjunctive therapy for treatment-resistant partial or generalized seizures.

Lorazepam*

Parenteral formulation: 2 mg/ mL in 1- mL ampoule; 4 mg/ mL in 1- mL
ampoule.
*Similar clinical performance within its pharmacological class.

Magnesium sulfate*

Injection: 0.5g/ mL in 2- mL ampoule (equivalent to 1 g in 2 mL; 50% weight/
volume); 0.5g/ mL in 10- mL ampoule (equivalent to 5 g in 10 mL; 50%
weight/volume).
*For use in eclampsia and severe pre-eclampsia and not for other convulsant disorders.

Midazolam

Solution for oromucosal administration: 5 mg/ mL; 10 mg/ mL.
Ampoule*: 1 mg/mL; 10 mg/mL.
*For buccal administration when solution for oromucosal administration is not available.

Phenobarbital

Injection: 200 mg/mL (sodium).
Oral liquid: 15 mg/5 mL.
Tablet: 15 mg to 100 mg.

Phenytoin

Injection: 50 mg/ mL in 5- mL vial (sodium salt). Oral liquid: 25 mg to 30 mg/5
mL.*
Solid oral dosage form: 25 mg; 50 mg; 100 mg (sodium salt).
Tablet (chewable): 50 mg.
*The presence of 25 mg/5 mL and 30 mg/5 mL strengths on the same market would
cause confusion in prescribing and dispensing and should be avoided.

Valproic acid (sodium valproate)

Oral liquid: 200 mg/5 mL.
Tablet (crushable): 100 mg.
Tablet (enteric-coated): 200 mg; 500 mg (sodium valproate).

Complementary list
Ethosuximide

Capsule: 250 mg.
Oral liquid: 250 mg/5 mL

Valproic acid (sodium valproate)

Injection: 100 mg/ mL in 4- mL ampoule; 100 mg/ mL in 10- mL ampoule.

Source: WHO, 2017 (165).

Fig. 4.2 Essential medicines target for selection
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the WHO Atlas: country resources for neurological
disorders (second edition), less than one half of lowincome countries were found to ensure sustained
availability of at least one major antiseizure medicine
(carbamazepine, phenobarbital, phenytoin or
valproic acid) at either hospital or primary care
level (142). Sustained availability was also grossly
inadequate in a large proportion other countries
pointing to the need for improved distribution
channels (Fig 4.3).

Availability (and quality) of
medicines
Availability refers to the extent to which quality
medicines can be found in the health system.
Upstream variables affecting the availability of
antiseizure medicines include efficient regulatory
and approval processes and adequate management
systems for purchasing, procurement, storage
and distribution. Downstream factors include the
accessibility and distribution for prescribing and
dispensing within the health system including
hospitals, clinics and pharmacies/dispensaries (164).

For one specific medicine, phenobarbital, regulations
due to its classification as a controlled substance
(a drug whose manufacture, possession or use
is regulated by a government) represent a major
hurdle to its availability in many LMIC. This is
regrettable as phenobarbital is not only in the WHO
Model list of essential medicines but also the first
treatment for epilepsy in many of these countries
(167). Regulatory hurdles restricting availability of
phenobarbital can be international or national. For
example, import quota for phenobarbital assigned
by international agencies to some LMIC represent
only a small fraction of the needed medication (168).
Other countries introduced additional regulations
that go beyond international conventions, by

Inadequate availability of antiseizure medicines is a
major public health concern. A study conducted by
WHO and Health Action International in 46 LMIC
assessed the availability, price and affordability of
five antiseizure medicines – diazepam, phenytoin,
phenobarbital, carbamazepine and valproic acid
– in the public and private sectors (131). With the
exception of diazepam injections, antiseizure
medicines were available less than 50% of the
time in the public sector. Private sector availability
of generic oral antiseizure medicines ranged from
42% for phenytoin to 70% for phenobarbital. In

Fig. 4.3 Countries with at least one antiseizure medicine always available at primary care and
hospital level
Countries with at least one anticonvulsant available at primary care level
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imposing undue restrictions on importation or by
introducing controls that limit its availability (167).
In Zambia, for example, introduction of additional
controls resulted in nearly 50% of pharmacies not
having a stock of phenobarbital, and in paediatric
syrups being completely unavailable (169).
Access to therapies is dependent not only on
the availability of medicines, but also on the
availability of health care personnel who act as
prescribers. Inadequate numbers and sparse
distribution of providers with neurological training
and pharmacists further compound barriers to
access for antiseizure medicines, especially in
LMIC. The dramatic disparity between available
neurologists in low-income countries is (0.03 per
100 000 population) compared with HIC at 4.8
highlights the inadequate preparedness in these
countries (142) across regions. Specific regions
are at highest risk, with the average number of
neurologists in Africa < 0.1 and South-East Asia
0.1 per 100 000 people, versus 6.6 in Europe. For
a more detailed discussion of available resources
for epilepsy, see Chapter 3. Box 4.4 illustrates how
difficulties in accessing medicines can be overcome.
In addition to the availability of medicines (and
health personnel) the quality of medicines should
be considered as well. WHO estimates that just
over 1 out of 10 products available in LMIC are
substandard or falsified. WHO defines substandard,
unregistered/unlicensed and falsified medical
products as the following (171, 172):
• Substandard medical products are those that
are authorized but “out of specification,”
meaning they fail to meet quality standards,
specifications, or both.
• Unregistered or unlicensed medical products
have not been evaluated and/or approved by
the national or regional regulatory authority
for their intended market.
• Falsified medical products are those that
purposely misrepresent their identity,
composition or source.

Box 4.4 Improving access to antiseizure
medicines in the Philippines
In an archipelago of 7100 islands, access to medicines
is a major hindrance in improving epilepsy treatment.
With fewer than 400 trained neurologists attending
to an estimated over 950 000 Filipinos with epilepsy
(142, 170), the Philippine League Against Epilepsy set
out to address this problem in 2003. The Epilepsy
Manager Program started as an initiative to train
primary care physicians in basic epilepsy diagnosis
and management to allow them to become rational
prescribers of antiseizure medicines. The 10-month
hands-on method has produced dozens of Epilepsy
Managers over 15 years in key provinces in the
country. Through the graduates of the training
programme, the Philippine League Against Epilepsy
sourced free supplies of the basic antiseizure
medicines for distribution in the epilepsy clinics they
established locally. Having trained rural physicians
to make proper epilepsy diagnoses and prescribe
appropriate medicines, the programme has made
accessibility, availability and rational use of medicines
a reality in the rural areas of the Philippines.
Source: Soto, 2013 (170).

Surveys in the United States of America, the EU
and some HIC, have shown that the quality of
antiseizure medicines in these countries is generally
of high quality (173). The risk of substandard or
counterfeit products distribution is higher in
regions where quality is not strictly regulated or
adequately controlled. Studies from some LMIC
show that certain antiseizure medicines on the
market contain amounts of active ingredients
that differ from descriptions on the label (174).
And, studies have demonstrated that substandard
quality is mostly due to poor storing conditions
which leads to poor seizure control (175). The use
of substandard or falsified medical products can
have serious, and sometimes fatal, consequences.
This is because they may contain toxic chemicals
or other impurities, wrong proportions of active
ingredients, wrong active ingredients, or no active
ingredient (Box 4.5). WHO established the Global
Surveillance and Monitoring System in 2013 as
a mechanism for countries to be able to report
instances of substandard and falsified medical
products. Through this system, WHO is able to
collect evidence to be in a position to assess the
global scale of substandard and falsified medical
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Box 4.5 Counterfeit and falsified products in Central and West Africa
When a falsified phenobarbital product was used between May and July 2013 in a community-based service in south
Guinea-Bissau (176), seizures recurred in several individuals within 1 month. Within 2 months, almost two-thirds (74 out
of 117 people) had a recurrence or increased frequency of seizures. Two people died during this time, which may have
been seizure-related. A falsified phenobarbital product was also used in a community-based service in Izzi, Nigeria,
between June and August 2014. As a result, most of the people surveyed (105 out of 120) had a recurrence or worsening
of seizures. Independent laboratory testing of products used in Guinea-Bissau and Nigeria showed that neither had
appreciable amounts of the active ingredient phenobarbital, with the levels either exceedingly low (0.8–1.5%) or
undetectable (176).
WHO also issued a medical product alert in February of 2016 regarding falsified tablets of phenobarbital in West Africa.
WHO was notified by the Liberia Medicines and Health Products Regulatory Authority in December of 2015 of two
products that claimed to contain 100 mg phenobarbitone (phenobarbital), but were discovered to be ineffective because
people with epilepsy taking these tablets had a recurrence of seizures. There were spelling errors on the labels. On crosschecking with the WHO Substandard Spurious Falsely Labelled Falsified and Counterfeit Medical Products database, it
was found that a similar product was circulating in Guinea-Bissau in 2013 (as detailed above). Both falsified products
contained the same batch number, as well as nearly identical labelling and packaging (177).
Falsified phenobarbital products found in Liberia, 2015 (left) and in Guinea-Bissau, 2013 (right):

WHO issued a medical product alert in July 2015 regarding two falsified diazepam products in the Democratic Republic
of Congo. One falsified diazepam product was linked to acute dystonic reactions of the muscles of the face, neck or
tongue in over 400 people. It was revealed through laboratory testing that the product actually contained haloperidol, an
antipsychotic medicine, rather than diazepam as labelled. A second falsified diazepam product found in the Democratic
Republic of Congo contained a false labelling, citing a manufacturer that did not produce diazepam (178).

products, respond to emergencies, provide technical
support to countries, link incidents in different
areas, and issue medical product alerts. Towards
these ends, WHO has trained over 550 regulatory
staff globally and works with 18 large international
procurement agencies. Up until November 2017,
WHO had provided technical support in over 100
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cases and issued 20 medical product alerts, two of
which were related to antiseizure medicines (171).

Affordability of medicines
Affordability is evaluated by the cost burden
imposed by medicines on various levels of the

health system, on individuals and their families.
Availability of medicines does not equate to access
to medicines, because high prices may place
medicines out of the reach of consumers.
In the survey conducted by WHO and Health
Action International in 46 LMIC, prices of generic
products of antiseizure medicines were found to
be inordinately expensive in both the public and
private sector (131). In one example, compared
with international reference prices, the price of
carbamazepine was nearly five times higher in the
public sector, and 11 times higher in the private
sector. Originator brand prices were higher still by a
factor of 30. When translated into daily wages, the
lowest paid worker would need to spend between
2.7–16.2 days’ worth of wages for a 1-month
supply of carbamazepine (131). The WHO Atlas:
epilepsy care in the world 2005 demonstrated that
the median cost of essential antiseizure medicines
is several times higher in LMIC than in HIC (105).
Numerous barriers to affordability for medicines
have been enumerated, including assertion of
intellectual property rights, unregulated prices
leading to high mark-ups (Box 4.6), insufficient
use of generics, lack of public sector funds, as well
as insufficient or lack of health insurance schemes
(160, 166, 179).

Box 4.6 Unregulated costs of antiseizure
medicines in North America
In 2001, Questcor acquired HP Acthar gel, a drug
used to treat epileptic infantile spasms, from Aventis
Pharmaceuticals, Inc. for US$ 100 000 plus modest
royalties (180, 181). At that time, the price of the
medicine in the United States of America was US$ 40
per vial. Questcor, which was acquired by Mallinckrodt
in 2014, then raised the list price, to US$ 34 000 a vial,
an 850-fold price increase (173). Sales of the medicine
brought in more than US$ 1 billion in revenue in 2015
for Mallinckrodt, according to a legal complaint filed
by the US Federal Trade Commission and attorneys
general from five states (180). The lawsuit alleged that
Mallinckrodt engaged in anti-competitive behaviour to
preserve its monopoly on the medicine. On 18 January
2017 Mallinckrodt agreed to pay US$ 100 million to
settle the lawsuit (181).

For a large number of antiseizure medicines,
patent protection has now expired, leading to
the introduction of cheaper generic products into
the market. This has obvious benefits in terms
of improving affordability. However, as some
antiseizure medicines have a narrow therapeutic
index, concerns have been expressed that variability
in active ingredient levels could entail a risk of
seizure recurrence or toxicity if switching across
products (182). Evaluation of the available evidence
from HIC on safety of generic antiseizure medicines,
however, has indicated that in most cases, the
variation in levels of the active ingredients was
negligible. Such variation is comparable with that
across different lots (e.g. serial numbers) of the
same brand (173). Results of studies comparing
changes in levels of antiseizure medications when
switching from one generic to another have also
been reassuring with respect to the safety of these
products (183). Likewise, high-quality clinical studies
did not identify changes in seizure frequency and
adverse effects attributable to generics (173, 184, 185).
Occasional reports of adverse experiences from the
use of generics could be ascribed to confounding
factors, such as poor adherence resulting from
people becoming confused by differences in shape
and colour of generics (173). Therefore, it is essential
that individuals are adequately reassured about
the safety of generics, and, as with all medicines,
receive proper instructions on how these medicines
should be taken.
In some countries, prescribing of generic antiseizure
medicines can be complicated by the presence
in the market of different categories of generics
or “similar” products, which may differ in the
amount of active drug that reaches the circulation
and, therefore, may not be used interchangeably
(186). Particularly in LMIC, health care personnel
need to be aware that some products may be
substandard in quality given improper storage, as
discussed above (174, 175). The example from Malta
(Box 4.7) reflects the decision of governments to
following international guidelines for use of generic
antiseizure medicines to ensure that medicines for
epilepsy remain free of charge.
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Box 4.7 Use of generic antiseizure medicines in Malta
The Government of Malta ensures that antiseizure medicines are free for all people with epilepsy. This also applies to
many other chronic conditions, based on the principle of social solidarity safeguarded by the Social Security Act Cap
318 Article 23 and its amendment (Act No. I of 2012 and the Fifth Schedule of the same Act) (187, 188). For many years,
the national Drugs and Therapeutics Committee stated that only originator products of antiseizure medicines should be
available in the national health care system. This was due to concerns over potential differences in quality of generic
products and the possibility of breakthrough seizures when switching between products. As a result, the supply of
antiseizure medicines was sometimes disrupted due to stock-outs and dependence on few suppliers. In recent years,
however, the availability of these medicines has significantly improved, as Malta now follows the United Kingdom
Medicines and Healthcare Products Regulatory Agency guidelines. The guidelines address concerns and organize
antiseizure medicines into three categories based on therapeutic index, solubility and absorption (189). Switching
between manufacturers is generally not recommended for antiseizure medicines listed in Category 1, while it may be
considered for medicines in Category 2 based on clinical judgment and/or other individual-specific factors. It is generally
regarded as unnecessary to maintain one supplier for medicines in Category 3.

Appropriate use of medicines
Appropriate use is defined as “the expectation that
people receive medicines appropriate to their needs,
in doses that meet their individual requirements, for
an adequate period of time, and at the lowest cost
to them and the health system” (160). Medicines
work when taken regularly, and many factors
contribute to problems with adherence, including
cognitive difficulties, complex instructions, sideeffects, misconceptions about epilepsy, lack of
education, language barriers and cultural factors.
Educating people with epilepsy and their carers
about the risks associated with poor adherence,
certain behavioural interventions and simplifying
their drug regimens have been shown to improve
adherence (190, 191). Adherence and appropriate
use must also take into account the age of the
person with epilepsy as factors affecting adherence
and appropriate use differ (192). Inappropriate use
can lead to treatment failure, poor adherence or
treatment discontinuation, or increased adverse
effects. Health system and provider level barriers
to appropriate use of antiseizure medicines include
inadequate training and supervision of prescribers,
as well as inadequate clinical and laboratory
monitoring of users of these medications. Treatment
guidelines for clinical practice, which may be
produced at the international, national or local
levels are crucial for ensuring appropriate use (193).
Providing education to the community, caregivers
and the users to address barriers to appropriate
use, including interventions to address lack of
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awareness of epilepsy as a treatable condition,
lack of awareness and acceptability of the benefits
of pharmacological treatments, fear of adverse
effects, and failure to understand the importance
of regular use is needed.

Global initiatives to
facilitate increasing
access to medicines for
epilepsy
Nationally and internationally, there has been
growing attention to NCDs, including mental
and neurological disorders (Fig. 4.4) (91, 92, 155, 194).
Sustainable access to affordable treatments,
including medicines, has been recognized as a key
component of public health action plans.
The imperative to increase access to essential
medicines was highlighted in the UN SDGs (92) via
goals 3.4 and 3.8:
• Goal 3.4: “By 2030, reduce by one third
premature mortality from non-communicable
diseases through prevention and treatment
and promote mental health and well-being.”
• Goal 3.b: “Support the research and
development of vaccines and medicines
for communicable and non-communicable
diseases that primarily affect developing

Fig. 4.4 Landmark international mandates to increase access to medicines for epilepsy
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countries, provide access to affordable essential
medicines and vaccines … regarding flexibilities
to protect public health, and, in particular,
provide access to medicines for all.”
• Goal 3.8: “Achieve universal health coverage,
including financial risk protection, access
to quality essential health-care services and
access to safe, effective, quality and affordable
essential medicines and vaccines for all.”
World leaders adopted a political declaration that
outlined the actions to be taken to tackle NCDs
at international and national levels (91). The WHO
Global action plan for the prevention and control
of noncommunicable diseases 2013–2020, sets a
target of 80% availability of affordable essential
medicines required to treat major NCDs in public
and private facilities (195). At the Third United
Nations High-level Meeting on NCDs in 2018,
Member States committed to promoting mental
health and well-being in synergy with WHO’s efforts
to accelerate the work being done to prevent
and control NCDs. This included actions toward
affordable, safe, effective and quality medicines to
treat and manage NCDs and neurological conditions
such as epilepsy.
In 2014, the Sixty-seventh World Health Assembly
adopted a resolution on access to essential
medicines “based on the principles of evidencebased selection of a limited range of medicines,
efficient procurement, affordable prices, effective
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on access to essential
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distribution systems, and the rational use of
medicines” (196). This was followed by Towards
access 2030: WHO medicines and health products
programme strategic framework 2016–2030 (197),
which underlines the need to increase access to
essential, high-quality, safe, effective and affordable
medical products for all. According to the strategic
framework, medicines and health products “often
make up the largest portion” of countries’ and
households’ health spending, and the majority
of people in LMIC pay for their medicines out of
pocket, often leading to financial hardship and
reducing opportunities for countries to achieve UHC.
The Sixty-eighth World Health Assembly adopted
a landmark resolution on the global burden of
epilepsy and the need for coordinated action at
the country level to address its health, social and
public knowledge implications (12). This resolution
urges Member States to undertake several actions
to raise epilepsy awareness and to improve the
prevention, diagnosis and treatment of epilepsy,
making specific reference to the need to improve
the accessibility to and affordability of “safe,
effective and quality-assured antiseizure medicines,
and include essential antiseizure medicines into
national lists of essential medicines” (12).
While leadership support and direction is increasing
at the international level, there is much work to be
done at the national, district and community levels
to actually improve access to these medicines and
close the epilepsy treatment gap globally.
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Box 4.8 Personal recollection of a family experience with epilepsy in a Zimbabwean rural
village
I am sharing my family’s experience to inspire more actions against epilepsy in Africa. We live in a rural village in Buhera
District, Zimbabwe. In 1998, my older sister Mambeva, a mother of two children, started “behaving strangely, hearing
voices, speaking meaningless words and being too excited”, in her husband’s words. Christian faith leaders prayed for
her and gave her holy water to drink or shower, but the attacks continued. Family members travelled on foot for 15 km
to the Betera clinic and were advised to try phenobarbital, which was not always available. The medicine did not stop
the attacks as quickly as expected, reinforcing the myths that the condition was generated by God, ancestors or witches,
and only treatable with chivanhu (African methods) and chipositori (Christian methods). Non-medical treatment was
expensive as livestock and cash were needed, but it was culturally acceptable. Mambeva would be in a state of confusion
(mamhepo) for 3 days followed by energetic fitting (kugwinha) several times for 2 days. She would then faint (kurara
kunge akafa) for 2 days followed by another state of confusion with very aggressive behaviour for 4 days. This experience
lasted 11 days almost each month for 8 years. Her marriage broke down because of her condition.
In 2003, while at university I learnt about epilepsy and approached the Epilepsy Support Foundation of Zimbabwe for
help. The nurse asked to see my sister, but it took us a year to raise the bus fare. The Epilepsy Support Foundation referred
Mambeva to the then only neurologist in the country, the late Professor Jens Mielke. An EEG was done free of charge,
and carbamazepine was prescribed. Since that day, 15 August 2005, she has been seizure free. A few years later she
remarried and she had her third child. She remains on a low dose and our hope is for her to stop the medicine, but the
physician advised otherwise. She has become more prayerful too, attending church every Friday.
Jacob Mugumbate, PhD
University of Wollongong, New South Wales, Australia; Vice-President (Africa), IBE and former Director, Epilepsy Support
Foundation, Zimbabwe (198).

Box 4.8 provides a personal recollection of the
suffering that people in some parts of the world
have to endure in receive an inexpensive and
effective therapy. This case shows the importance
of health education, epilepsy awareness and
accessibility to cheap or free medical treatment.
It also shows the value attached to non-Western
treatments in many parts of Africa. The Zimbabwe
Government showed its commitment by making a
statement in support of the epilepsy resolution at
the Seventy-first World Health Assembly in Geneva
in May 2018.

Health policies to
improve access to
medicines at the country
level
Ensuring appropriate access to medicines is one of
the highest priorities to be addressed by any country
when establishing health policies. WHO’s Good
governance for medicines programme provides
guidance on how to implement a transparent
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approach in improving efficiency in procurement
and supply of medicines (199).
For people with epilepsy, abrupt interruption
of antiseizure medicines could have serious
consequences, including life-threatening status
epilepticus. Consequently, policies should be in
place to ensure sustained supply and delivery of
quality and affordable medicines, and address
possible disruptions.
Transparent policies to ensure the availability of
medicines at no cost to the individual or at the
lowest possible prices in the public sector would be
a key step in reducing the epilepsy treatment gap
and require policies to address rational selection,
availability and quality, affordability and appropriate
use. Policies are also needed to promote costeffective use of antiseizure medicines by adoption of
treatment guidelines, supporting cost–effectiveness
studies, and ensuring the training of health care
personnel in diagnosis and management of seizures
and epilepsy (196). Ultimately, ensuring access
to antiseizure medicines should be regarded as
a component of supporting UHC. This may be

Table 4.2 Key actions for policy-makers to improve access to medicines
Rational selection
• Develop a national list of essential medicines based on national treatment guidelines, concentrating on those which
are most available and most effective.
• Use a national list of essential medicines for procurement, reimbursement, training, donations and supervision.
• Include World Trade Organization/Trade-Related Aspects of Intellectual Property Rights and compatible safeguards into
national legislation.
• Improve monitoring of medicine quality, particularly in LMIC.
• Develop national treatment guidelines based on the best available evidence concerning efficacy, safety, quality and
cost–effectiveness.
Availability (and quality)
• Assure quality of medicines through appropriate regulatory control.
• Encourage local production of essential medicines of assured quality when appropriate and feasible.
• Promote bulk procurement, quantification, tracking and ensure consistency of supply.
Affordability
• Use available and impartial price information.
• Allow price competition in the local market.
• Implement generics policies where quality and effectiveness can be assured.
• Negotiate equitable pricing for newer essential medicines for priority diseases.
• Undertake price negotiation for newly registered essential medicines.
• Eliminate duties, tariffs and taxes on essential medicines.
• Reduce mark-ups through more efficient distribution and dispensing systems.
• Increase public funding for health, including for essential medicines.
• Expand health insurance through national, local and employer schemes.
• Reduce out-of-pocket spending, especially by the poor.
• Target external funding (grants, loans, donations) at specific diseases with high public health impact.
• Explore other financing mechanisms, such as debt-relief and solidarity funds. In managing and monitoring medicine costs,
governments and health authorities can refer to the WHO Guideline on country pharmaceutical pricing policies (200).
Appropriate use
• Integrate medicines in health sector development.
• Create efficient public-private-NGO mix approaches in supply delivery.
• Explore various purchasing schemes: procurement cooperatives.
• Include traditional medicines, when appropriate, in health care provision.
Sources: WHO, 2017 (160, 196).

supported through development of medicine
reimbursement lists (aligned with national essential
medicines lists) and promotion or financing schemes.
For examples of policy approaches (see Table 4.2).
These actions are not specific for antiseizure
medicines, but they are fully applicable to the
objective of reducing the epilepsy treatment gap.

Mechanisms for
enhancing access
The 2016 WHO/Calouste Gulbenkian report
on Improving access to and appropriate use of
medicines for mental disorders outlined key priority
actions to improve access to medicines at four levels
of the health care system (international, national
or subnational, district, and at the community,

household or individual levels) (160, 201). These priority
actions can facilitate access to antiseizure medicines
by enhancing the following four components:
rational selection, availability, affordability and
appropriate use.
• International level: International resolutions
and commitments concerning UHC, access
to medicines generally, or access to epilepsy
treatment specifically (e.g. WHO Guidelines
on neonatal seizures (202), are critical to
enhance medicine access. Prioritizing research
to understand the determinants of and
barriers to access to medicines is needed.
Policy development by international agencies
to address supply and delivery of medicines for
vulnerable populations, e.g. those displaced
by national disasters or conflicts, is necessary.
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• National level: Risk-sharing mechanisms, such
as subsidized insurance coverage, and public
sector financing of antiseizure medicines at
national levels is important. The WHO Model
list of essential medicines (165), should serve as
a guideline for national essential medicine list
development, enhancing the rational selection
of antiseizure medicines. National guidelines
for clinical diagnosis and treatment, and
increased neurology training and supervision
of providers at all levels can improve availability
and appropriate use of antiseizure medicines.
Efficient regulatory and approval processes,
as well as streamlined and regulated supply
chain management systems with adequate
quality control measures can improve
availability of quality antiseizure medicines.
Undue regulatory hurdles to accessing
phenobarbital, a controlled substance, should
be addressed. Developing transparent pricing
and tendering policies for antiseizure medicines
and fostering a sustainable financing system
for the procurement and distribution of
these medicines can help ensure affordability.
Further, policies should be developed to ensure
equitable individual affordability of antiseizure
medicines. Lastly, effective monitoring of the
availability and use of these medicines should
be implemented.
• District level: District-level and facility-level
essential medicines lists that are harmonized
with the national essential medicines list can
enhance rational selection. Availability can be
facilitated by identifying local regulatory or
statutory restrictions and possible hindrances
to the procurement and deployment of
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effective antiseizure medicines. Increased
training and supervision of providers in
neurological care at the district or facility level
can improve availability and appropriate use,
with adaptations in care delivery guidelines
accounting for differences between urban
and rural areas.
• Community level: Implementing epilepsy
care delivery models embedded in communitybased primary care can improve availability
and appropriate use. Awareness-raising
initiatives and community-based advocacy
concerning the treatable nature of epilepsy
and the benefits and importance of regular
use of antiseizure medicines may improve
cultural acceptability and thus, appropriate
use of these medicines. Training programmes
for service users on adherence can also
improve appropriate use.

Conclusion and way
forward
Access to antiseizure medicines offers the potential
for 70% of people with epilepsy to live seizure free
(24), with an opportunity to impact their quality
of life and participation in society. Understanding
the myriad financial, educational and sociocultural
barriers to access antiseizure medicines is crucial for
the adequate planning of financial, health system
and clinical interventions to help improve access
to treatment for people with epilepsy. Numerous
actions undertaken at the international, national,
district and community levels can effectively improve
access to antiseizure medicines.

CHAPTER 4

Access to antiseizure medicines
KEY MESSAGES
• An imperative to increase access to essential medicines was highlighted in the United Nations
Sustainable Development Goals.
• People with epilepsy require regular treatment for many years, sometimes for a lifetime. It is
essential to ensure access to medicines in a sustained manner to avoid interrupted treatment
which can have life-threatening consequences, including status epilepticus.
• The WHO Model list of essential medicines provides a core set of medicines, which can be
adapted to local needs.
• Governments should have a deliberate policy to prioritize the procurement of antiseizure
medicines and ensure appropriate use by giving adequate training to health care providers. It
is important therefore that in all settings, awareness of newer generation medicines and upto-date guidelines exists.
• Improving access to antiseizure medicines requires consideration of rational selection,
affordability, availability and appropriate use at all levels of the health care system
(international, national, district and community). Improving access to antiseizure medicines is
an essential component of policy development to improve the lives of people with epilepsy.
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Introduction
The history of epilepsy is relevant to understanding
the origins of many of the misconceptions and
myths that continue in many cultures today. These
misconceptions can perpetuate stigma and can
lead to social isolation, delays in seeking treatment
and care, unemployment, poverty and poor mental
health in people with epilepsy. Identifying and
dispelling the misconceptions that cause stigma
is a first step to reducing stigma.
This chapter focuses on the dimensions of felt
and enacted stigma (see definitions). It draws on
recent systematic reviews of stigma and attitudes
towards people with epilepsy. The prevalence and
consequences of stigma reinforce the need for a
public health system response that recognizes the
burden of epilepsy stigma on the individual, their
family, their health care providers, their community
and the economy.
Stigma is a significant contributor to poor physical
and social health in people with epilepsy and
will not be improved with a single approach. A
multipronged strategy that is culturally appropriate,
multisectoral and collaborative is needed. This
chapter concludes with examples of interventions
that have been successful in reducing epilepsy
stigma with a caveat that further qualitative and
quantitative studies are needed to inform relevant
and targeted intervention studies.
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DEFINITIONS
Stigma: An attribute, behaviour or reputation which
is socially discrediting in a particular way: it causes
an individual to be mentally classified by others in an
undesirable, rejected, stereotyped way (203).
Health-related stigma: Health-related stigma is
typically a social process characterized by exclusion,
rejection, blame or devaluation that results from
experience, perception or reasonable anticipation
of an adverse social judgement about a person or
group. The judgement is based on an enduring feature
conferred by a health problem or health-related
condition, and the judgement is in some essential way
medically unwarranted (204).
Felt stigma: The shame, embarrassment or disgrace
of having epilepsy or the fear of being discriminated
against.
Internalized stigma: Felt within the person with
epilepsy and reflects their feelings, thoughts, beliefs
and fears about being different.
Enacted stigma: The actual instances of
discrimination because of the diagnosis of epilepsy
(e.g. being fired after having a seizure at work).
Institutionalized stigma: The societal position
taken, as embodied in its law and statutes.
Interpersonal stigma: The negative actions and
reactions of significant others (within and external to
the family system) towards the person with epilepsy.
Reflected stigma: Stigma by association, and affects
family members, care and health providers.

History of epilepsy
The entomology of “epilepsy” is from the Greek
word epilambanein, meaning “to seize” or “to
attack”. It is described, by many cultures, in ways
that suggest mystical or supernatural origins. In
ancient times, epilepsy was believed to be a sacred
disease resulting from invasion of the body by a
god; it was thought that only a god could deprive
a healthy person of their senses, throw them to the
ground, convulse them, and then rapidly restore
them to consciousness (205).
In many societies, long-held, often traditional,
misconceptions about epilepsy exist, leading to
varying degrees of stigmatization and sometimes
overt discrimination. The idea that epilepsy is a brain
disorder started appearing in the 18th century. In
1873, John Hughlings Jackson (a British neurologist)
proposed the following definition: “Epilepsy is the
name for occasional, sudden, excessive, rapid and
local discharges of grey matter” (206).

Types of stigma
The multiple ways in which stigma can be
experienced contribute to the burden of epilepsy.
There are two main types of stigma. Felt or
internalized stigma refers to the shame of having
seizures and the fear of encountering epilepsy-linked
enacted stigma. Enacted, or institutionalized stigma
reflects actions of discrimination that people with
epilepsy face in their communities.

Felt (internalized) stigma
Misconceived notions about epilepsy, once
internalized, may cause more personal anguish
and unhappiness than enacted (207). It is also
experienced far more often than enacted stigma.
In one study, only 33% of the respondents could
recall having encountered enacted stigma while
90% admitted to experiencing felt stigma (208).
From the time of diagnosis, people with epilepsy
often make a decision about whether they will

conceal their illness or not (204). Keeping one’s status
of epilepsy a secret reduces the opportunities for
enacted stigma but can cause substantial internal
conflict and increased levels of social anxiety and
felt stigma (209–211). In a demonstration project in
Georgia, a substantial level of stigma, erroneous
beliefs and low public awareness caused people
with epilepsy to hide the condition, posing a
significant barrier to help-seeking behaviour (212).
In a Turkish study, those who hide their epilepsy
condition from others were more likely to seek nonmedical treatments and were more likely to report
higher levels of stigma (209). People with epilepsy
in a Bulgarian study were most concerned about
the lack of knowledge of other people about their
condition, and a fear of having a seizure in public
(213). The ability to hide an epilepsy diagnosis is
a burden in itself. People with epilepsy look no
different from others when they are not having
a seizure. As such, given proper diagnosis and
treatment, up to 70% get seizure control, allowing
for the person to decide whether they want to
conceal their diagnosis or not. The remaining 30%
who have recurrent seizures become the public face
of epilepsy. The media and entertainment industry
often depict the sudden onset of a seizure in an
exaggerated, violent, frightening and dangerous
way, creating stereotypes that are erroneous
and harmful. Negative stereotypes promote
concealment of the condition and concealment
in turn heightens felt stigma (209, 214).

Enacted (institutionalized)
stigma
Institutionalized discrimination in epilepsy goes back
centuries with legislation restricting employment,
schooling, marriage and childbearing, as well as
driving regulations. Even though some of these
discriminatory laws were repealed decades ago, the
legacy of these laws can still lead to misconceptions
and discrimination. Respondents in the ILAE/IBE
survey (Annex 1) reported barriers for people
with epilepsy at the country level of difficulty in
finding jobs, restriction at school, for marriage and
children, social isolation by community, as well as
discrimination by family and relatives (Fig. 5.1).
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Fig. 5.1 Barriers for people with epilepsy
IBE (n=48)

ILAE (n=78)
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Source: see Annex 1.

Violations of human rights are often more subtle
and include social ostracism, being overlooked for
promotion at work, denial of the right to participate
in school and social activities taken for granted by
others in the community. There is evidence that
people with epilepsy may also be discriminated
against by health care providers (215, 216). In Saudi
Arabia, 67.2% of health care providers would not
want their child to marry a person with epilepsy (217).

Factors linked to stigma in
epilepsy
A systematic review of 25 quantitative studies in
stigma identified culture, demographic, illnessrelated and psychosocial factors can all predict
stigma to varying degrees (218). Higher levels of
felt stigma are associated with a reduced sense of
self-efficacy, poor epilepsy outcomes and seizure
severity (218). Frequently identified predictors of
enacted stigma include low level of knowledge
about epilepsy, and lower educational level, social
class and socioeconomic status, living in a rural
area, and religious grouping (218).
Variation in stigma across geographical regions and
within regions and countries is also significant in
epilepsy. Regions with a strong cultural perception
of disease that relies on non-scientific explanations,
such as spiritual, contagious and a form of insanity
(e.g. Asia and Africa), tend to have poorer attitudes
towards epilepsy (219).
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Knowledge about epilepsy also plays an important
role in reducing the degree of discrimination and
negative attitudes toward epilepsy. Studies show
that people with less knowledge about epilepsy,
or without personal contact with someone with
epilepsy, have poorer attitudes (220). The magnitude
of the negative attitudes seems to be aggravated
by the presence of misconceptions about epilepsy,
which include the perception of epilepsy as a form of
insanity, being untreatable, contagious, hereditary,
or a form of learning disability.

Misconceptions that
perpetuate stigma in
epilepsy
People with epilepsy and their families may be
confronted with social ostracism and outright
discrimination in part due to misconceptions that
have existed for centuries. The ILAE/IBE survey
(Annex 1) identified three prevalent misconceptions
that can fuel stigma in epilepsy: people with epilepsy
are contagious, crazy and possessed by demons,
bewitched or punished by gods (Fig. 5.2).
People with epilepsy are not contagious,
possessed, demons, crazy or insane. Many of
these misconceptions originated in times where
there was a poor understanding of brain diseases.
Misconceptions are prevalent in cultural communities
where there is poor knowledge of epilepsy or a lack
of access to evidence-based treatment.

Fig. 5.2 Common misconceptions of epilepsy
IBE (n=48)

ILAE (n=78)
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In a systematic review, Kaddumukasa and
colleagues (221) categorized the misconceptions
identified in 23 stigma studies in sub-Saharan
Africa (Table 5.1). The studies included assessments
and misconceptions among health care providers,
medical students, teachers, the general public and

Misconceptions contribute to the burden of illness
in epilepsy and lead to stigma. They cause people
with epilepsy to feel shame, embarrassment and
disgrace. The emotional impact of feeling socially
excluded contributes to the physical, psychological
and social burden of epilepsy. Stigma can delay
appropriate health seeking, access to care, health
financing and availability of treatment (222).
The largest gaps in epilepsy care are in communities
where seizures are considered contagious through
saliva or blood or seen as a demonic curse or the
result of witchcraft (205). Studies from Zambia (223),
Ghana (224), Cameroon (215) and Burkina Faso (225)
identified that fear of contagion puts the person

Table 5.1 Misconceptions identified from studies of stigma in sub-Saharan Africa
Categories

Examples

Employment

• People with epilepsy have insanity
• Objection to employment of people with epilepsy

Restrictions and limitations

• Prefer people with epilepsy be in separate classes/schools
• People with epilepsy cannot participate in sports

Cause and nature of epilepsy

•
•
•
•

Treatment

• Should be treated by traditional healers
• Wearing an amulet
• Epilepsy is not curable

First aid for seizures

•
•
•
•
•
•
•

Integration into communities

• Objecting to marriage to people with epilepsy
• People with epilepsy should not play with normal people
• People with epilepsy can transmit disease (i.e. epilepsy is contagious)

Epilepsy is due to demonic possession/evil spirit
Epilepsy is a psychiatric disorder
Epilepsy is transmitted by saliva
Epilepsy is a blood disease (people with epilepsy have weak blood)

Sacrifice to gods
Compliance with cultural taboos
Smell the smoke of a struck match
Pour water on face of the subject
Sprinkled with olive oil
Place a spoon between the teeth
Give sweets during a seizure

Source: Kaddumukasa et al., 2018 (221).
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with epilepsy at risk during a seizure as others are
unwilling to intervene to prevent injury or to provide
seizure first aid. Interviews of traditional healers
in Cameroon indicated that half of respondents
associated epilepsy with insanity and many would
object to their children associating or marrying a
person with epilepsy (215).
Researchers interviewed 36 traditional and faith
healers in Ghana to document how one’s cultural
perception alters their treatment and care pathway.
A person with epilepsy that seeks help from a
Christian healer may be offered prayer, exorcism,
fasting, holy water and anointed oils (226). A Muslim
healer may use verses of the Qur’an and herbs,
while a shrine priest may offer chants, incantations,
confession and other rituals to banish or repel the
spiritual forces that are identified as responsible for
the illness (226). In areas where the perceived cause
of epilepsy is widely associated with witchcraft
or demonic possession, care seeking is directed
toward traditional healers rather than hospital or
clinic based healing (223, 224, 227–229).
Many studies show that traditional treatments can
lead to dangerous actions such as placing a spoon
or cloth in the mouth, tying a person down or
putting their head in a toilet hole (215, 224).
Misconceptions, negative attitudes and stigma
surrounding epilepsy are not limited to sub-Saharan
Africa or low-resource settings. A systematic review
of studies in high-income and developed countries
found that misconceptions of epilepsy persist and
there is a relative paucity of recent information from
the Americas, Europe and Australia, and a very
limited literature on stigma-reduction strategies in
these settings. Key misconceptions about epilepsy
over the past decade include limitations on social
roles (e.g. marriage and employment), personal
characteristics (dangerous or unreliable), restrictions
placed on activities (e.g. driving or sports), and
inaccurate beliefs regarding the causes, treatment
and prognosis of epilepsy (230).
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Consequences of stigma
in epilepsy
Globally, stigmatized people with epilepsy are
more likely to have lower self-esteem and quality
of life, greater social isolation, poorer psychological
health and worse epilepsy control (95). The burden
of stigma, however, is greatest for people who live
in low-income, less developed settings, and for this
reason, stigma contributes to social and economic
morbidity (7). Further stresses and stigmatization
can occur to those who are elderly (231). In fearing
contamination or alienation from others, families
may banish the person with epilepsy from the
community to live as outcasts or force them to live
in separate sleeping quarters away from the rest of
the household (215, 223). In many Asian and African
cultures, females with epilepsy are viewed as poor
wives: unable to properly take care of children,
cook on a fire or contribute to household chores.
Unmarried adult females are vulnerable to sexual
exploitation, physical abuse and extreme poverty. In
a study from Zambia, sexual assault rates for women
with epilepsy were 20% versus 3% among women
with other chronic conditions (232). Women with
epilepsy in Nigeria face multiple social and economic
challenges with one-third victimized with physical
abuse from members of their household and 10%
reporting sexual assault (233). In the United Republic
of Tanzania, youth with epilepsy were more likely
to experience adverse employment, educational
and relationship outcomes in the transition to adult
life, with the greatest disadvantage experienced
by females (234).

Marriage
People with epilepsy frequently experience problems
in marriage, including reduced marital prospects,
poor marital outcomes and diminished quality of
married life (235).
In arranged marriages, families of women with
epilepsy often hide the fact that they have epilepsy
during marital negotiations due to fear that
disclosure will lead to rejection of the proposed
marriage; hiding epilepsy is associated with
increased rates of separation and divorce (235, 236).

The belief that epilepsy is inherited contributes to
the reduced marriage prospects and is believed
to contribute to high levels of stigma in Ethiopia
(81%) and Benin (69%); in the United Republic of
Tanzania, families do not want their sons to marry
women with epilepsy based on a belief that they
would have difficulty with childbirth (236).
Population studies have looked at attitudes towards
marriage in people with epilepsy. In sub-Saharan
Africa, refusing to let your child marry a person with
epilepsy ranges from 33% in Badissa, Cameroon,
82.5% in Ethiopia (221) to 88% in Nigeria (237). In
Ecuador 22% would object to their child marrying
someone with epilepsy (238), in Kuwait 55% (239),
in the Russian Federation 57% (220), in Greece 66%
(240), in Hungary 41% (241), in the Republic of Korea
94% (242) and in Thailand 44% (243). A community
or culture that emphasizes a family’s honour may
be more likely to object to marriage with a person
with epilepsy as compared with a community that
emphasizes freedom of choice in marriage (219).
Legislation restricting marriage among people with
epilepsy existed in both HIC and LMIC. People with
epilepsy were forbidden to marry in 17 states in
the United States of America until 1956 and in
the United Kingdom of Great Britain and Northern
Ireland until 1971. In 1956, 18 states in the United
States of America called for the sterilization, on
eugenic grounds, of people with epilepsy; the last
state to repeal this law did so only in 1980 (244). In
some parts of the world, epilepsy is still commonly
viewed as a reason for annulling marriages or simply
prohibiting them. In India, the Hindu Marriage Act
of 1955 was amended in 1976 to enable people
with epilepsy to legally marry (245). In India, 25%
of women with epilepsy had problems getting
married, and 70% concealed their epilepsy from
their husbands (246).

Driving legislation
Ineligibility for a driving licence frequently imposes
restrictions on social participation and choice of
employment. To avoid contributing to stigma,
social policy should be guided by scientific evidence
(222). This is particularly relevant to punitive driving

legislation where there is a lifelong ban on driving
after a diagnosis of epilepsy in many parts of the
world including the English-speaking Caribbean,
China, Georgia, India and Malaysia (247). Chapter 2
provides information on what governments can do
to address restrictive driving legislation.

Insurance
Civil rights violations, such as unequal access to
health and life insurance, or prejudicial weighting
of health insurance provisions are common in
epilepsy (121). Health insurance premiums are very
high for people with epilepsy irrespective of seizure
status or, as a pre-existing condition, may not be
covered at all. Even if covered, visits to specialists
and certain procedures are not likely to be covered.

School
A systemic review of knowledge and attitudes
towards epilepsy among teachers in 27 countries
found pervasive negative attitudes and deficits in
knowledge (248). Many teachers do not receive
formal training in epilepsy and lack confidence to
work with a child with epilepsy (249, 250). In Nigeria,
25% of school teachers would object to having a
child with epilepsy in their class (251), and teachers
in Ethiopia wrongly believe epilepsy is caused by
insanity (252).
Removal from school or denial of access to school
for a child due to epilepsy, because of their epilepsy,
has lifelong impacts on the development of social,
emotional and vocational skills. WHA68.20 urges
Member States “to ensure public awareness of and
education about epilepsy, in particular in primary
and secondary schools, to help to reduce the
misconceptions, stigmatization and discrimination
regarding people with epilepsy and their families
that are widespread in many countries and regions”.
To reduce stigma in the classroom, a group in
Canada evaluated a programme called Thinking
about epilepsy to teach children aged 9 to 11 years
how to support a classmate who has epilepsy.
Evidence from a randomized controlled trial shows
the programme significantly improved a student’s
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epilepsy knowledge and attitudes (253). Australia’s
Epilepsy Smart Schools is a national evidencebased programme by the Epilepsy Foundation,
developed to support schools to provide a safe
and inclusive educational environment for students
living with epilepsy (254). In Austria, a three-lesson
teaching unit significantly increased high school
students’ knowledge about epilepsy and positively
influenced their attitude towards the disease (255).
An educational video and an educational drama
were effective in improving the knowledge of
epilepsy in school-aged children in the Czechia (256).
A comic book used in Ethiopia positively changed
misconceptions and provided correct information
about epilepsy (257).

compared with none in North and South America
(219). A systematic review showed people with
epilepsy had lower employment rates as compared
with the general population in all continents (259).
Lower employment status may be related to felt
stigma (7). Many individuals with epilepsy report that
stigma poses a barrier to employment and leads
to fear, embarrassment, rejection and hostility by
others at the workplace. Unemployment may be
linked to the threat of enacted stigma for those
who chose to conceal their disease fearing they
will be terminated or treated poorly by co-workers
(260). In an Australian study, 47% of people with
epilepsy who were currently employed reported
unfair treatment while at the workplace (261).

In the Myanmar Epilepsy Initiative, led by WHO and
the Ministry of Health and Sports, a diverse range
of information, education and communication
materials were developed to raise awareness about
epilepsy in the general public and services available
in the community. Service announcements on TV
and radio featured local celebrities, a comic book
was distributed in schools, and posters were shared
with family members, teachers and other community
members to reduce stigma (see Chapter 2).

In Brazil, having epilepsy was strongly associated
with higher unemployment rates, job layoffs and
being unfit to work (262). Possible reasons why
employers fear hiring people with epilepsy, even
when they are capable of doing the job, is that
seizures are unpredictable and do not remain
hidden in all social situations. Witnessed seizures
can interfere with the public image of the employer.
In the United States of America, the Epilepsy
Foundation also cited public “fear” of witnessing a
seizure as a reason for high rates of unemployment
for people with epilepsy.

Income and employment
Over 60% of the world’s employed population
are in informal employment (258). In many LMIC
the majority of people are informally employed as
farmers and entrepreneurs. Many enter the informal
economy not by choice, but as a consequence
of a lack of opportunities in the formal economy
and in the absence of other means of livelihood.
People with epilepsy tend to not be adequately
trained for informal sector work because of fears
that they will not perform or they will be injured.
In the same countries, social welfare systems are
poorly resourced so unemployed people are not
adequately supported.
Asia and Africa were shown to have unfavourable
attitudes towards employment in epilepsy, where
50% of the published papers in Asia and 80% of
the published papers in Africa reported more than
40% of participants with negative attitudes, as
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It is clear is that stigma is a major burden that people
with epilepsy have to live with to varying degrees,
depending on where they are in the world. In most
LMIC, stigma can have enormous social, economic
and safety consequences, greatly impacting those
with epilepsy and their capacity to work, develop
relationships and to be productive citizens (232, 263).

Poorer quality of life
The combination of poverty, social role expectations,
limited health care and traditional beliefs can
severely limit the lives of people with epilepsy.
Besides social consequences, stigmatization is
shown to be related to negative psychological and
psychiatric comorbidities, leading to poor quality
of life. Stigmatization and discrimination lead to
worsening of psychological well-being, resulting in
greater stigmatization than experienced before (264).

Stigma is associated with higher levels of depression
and anxiety (265, 266). The psychological distress,
failure of adjustment and coping, and self-perceived
stigma contribute to poor quality of life.
In addition to personal impact, the family and care
partners of people with epilepsy also experience
increased burden and stress, and poorer family
functioning. This may result in either poorer family
support or family overprotection, and consequently
may reinforce stigma in epilepsy. And stigma is an
important predictor of depression among those
with epilepsy following employment status and
social support (267).

Cultural approaches to
reducing stigma
In many parts of Asia and Africa, treatments
linked to indigenous beliefs are widely used by
people with epilepsy and their families. Promoting
integration of religious, traditional and indigenous
treatments into health systems has the potential
to reduce stigma and improve psychosocial
outcomes. The experience of epilepsy is culturally
mediated and the meanings attributed to the
condition can have a great impact on its social
course. Developing partnerships with traditional
health practitioners may help to reach more people
with epilepsy and is a strategy to improve access
to effective treatment and alter misconceptions
and stigmatizing practices (215, 268).
Derogatory language and negative media depictions
hurt people with epilepsy and perpetuate stigma.
In addition, vocabulary, e.g. “epileptic” versus
“person with epilepsy” was shown to negatively
influence perceptions and have consequences in
terms of stigma (269). In various Asian countries,
advocates have played a key role in changing
the word “epilepsy” in their region as it was
associated with stigmatization and misconception.
For example, epilepsy in Chinese and many other
Asian countries is associated with insanity and
animals such as goats and pigs, contributing to
misconceptions and stigma. The word “epilepsy”
has been replaced by a neutral term in several

countries, including in Malaysia and the Republic
of Korea. The name change was approved by the
Government in the Republic of Korea in 2011 (270).
The general principles of the new terminology
applied included: a neutral position; implying a
scientific basis; easily differentiated from words of
resemblance (e.g. convulsion, fits, spasm, etc.); easy
to use as a noun and an adjective; and more likely
to be acceptable in global epilepsy communities.

Reducing felt or internalized
stigma
General investments in health care do not necessarily
lead to improvements in epilepsy-related stigma.
To reduce stigma, funds need to be directed
toward epilepsy awareness and stigma-reduction
programmes for the wider public (218, 222). In the
Americas, Australia and Europe only a dozen
interventional studies have been reported over
the past decade targeting stigma reduction in the
general population and were limited to health care
and educational settings (230).
Perceptions of internalized stigma in children with
epilepsy are associated with fear and worry about
having epilepsy and the need for information and
support (271). Social support has been found to
lower stigma (272). Peer support groups in Zambia
reduced felt stigma in youth with epilepsy (273).
Counselling, individual and group interventions
that develop resiliency in people with epilepsy have
been shown to reduce stigma (274).

Reducing institutionalized
stigma
Knowledge about epilepsy is an important factor
in reducing the degree of discrimination and
negative attitudes towards people with epilepsy
(219). Studies show that people with less knowledge
about epilepsy, or without personal contact with
someone with epilepsy, have poorer attitudes (219).
Policy-makers can reduce stigma by changing
legislation beginning with discriminatory driving,
education, employment and marriage laws.
Workshops and curricula can be developed for
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Box 5.1 Getting started
Individuals and families: Provide information to improve health literacy and support to cope with the fear of living
with the unpredictability of seizures. Health care providers and community epilepsy agencies can support individuals and
families to learn more about their diagnosis and ways to disclose their epilepsy to others.
Epilepsy support/self-help groups: People with epilepsy develop resourcefulness and resilience in putting the stigma
of their condition aside by participating in support group meetings, virtual chat rooms and private forums where they can
exchange ideas and learn coping strategies through peer support. Sharing stories of resilience can also be empowering
for persons with epilepsy (274, 275).
School education programmes: Teacher and student education is generally advocated as the best approach to reduce
misconceptions and improve knowledge in the school setting and to keep children with epilepsy in the classroom where
they can become educated and develop friendships and social skills.
Stigma training for health and social care providers: Appropriate epilepsy education and training can help nurses,
primary care providers, midwives, mental health workers, social workers, pharmacists and community health workers to
understand the psychosocial impact that epilepsy has on the individual and their family.
Partnerships with traditional healers: Task-sharing models where community members and traditional medicine
healers are trained to decrease stigma and improve referral to appropriate health care.
Awareness-raising campaigns: A main barrier to reducing the epilepsy treatment gap in LMIC has been the
misconceptions that surround the condition. Raising awareness and educating the public about epilepsy remains a key
priority. This includes learning more about people’s current attitudes and knowledge about epilepsy, developing key
messages which address the knowledge gaps, and creating communication materials that are pointed, relevant and
practical for use by their intended audiences. Engagement with stakeholders at the local, national and international
levels is also critical to ensuring sustainability of any awareness-raising campaign.
Legislation: Formal recognition of the rights of people living with epilepsy and their caregivers through legislation,
funding and regulatory processes will help reduce discriminatory practices.
Source: WHO, 2015 (276).

teachers, employers, and health and social service
providers to create inclusive, safe environments.
Providing people with epilepsy and their family
with information about their disease at the time of
diagnosis is a strategy for increasing disclosure rates.
A multipronged public health response is necessary
to address stigma and misconceptions in epilepsy
(Box 5.1). The approach needs to include
interventions for the person with epilepsy and their
family, teachers, employers, health and social care
providers, traditional healers, media, community
and policy-makers.
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Conclusion and way
forward
There is a need for further qualitative and quantitative
studies to inform relevant and targeted intervention
studies related to stigma in epilepsy. There are
gaps in our understanding of the mechanisms of
stigma and a shortage of data about the long-term
outcomes of and costs of stigma to individuals,
families and society. There is an identified need for
culturally responsive, person-oriented approaches
to exploring the subject and its amelioration and
a need for robust interdisciplinary trials of stigma
reduction interventions.

CHAPTER 5

The social response: misconceptions and stigma in epilepsy
KEY MESSAGES
• Stigma is a significant contributor to poor physical, mental and social health, lower
educational and employment opportunities in persons with epilepsy and requires a
multipronged strategy that is culturally appropriate, multisectoral and collaborative.
• Identifying and dispelling the misconceptions that cause stigma might be the first step to
reducing stigma.
• Funding needs to be directed toward epilepsy awareness and stigma reduction programmes
as knowledge is an important factor in reducing the degree of discrimination and negative
attitudes towards people with epilepsy. This includes education of traditional and faith
healers, and the wider community.
• The burden of stigma is greatest in persons who live in low-income, less developed settings
contributing to social and economic morbidity.
• Supporting people with epilepsy with treatment, schooling, vocational education, formal and
informal employment might support their individual resilience against stigma.
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Introduction
The global burden of epilepsy, affecting an estimated
50 million people (277), points to the need for its
prevention where such possibilities exist. In this
chapter we address opportunities for primary
prevention, which is, preventing the occurrence of
brain insults which may trigger the development
of epilepsy. We also note the need to develop and
employ secondary prevention treatments, that is,
early therapies following an initial insult to limit
the extent of brain injury or otherwise interrupt
the process of epileptogenesis. The definitions of
primary and secondary prevention are listed opposite
and concepts illustrated in Fig. 6.1.
The ILAE Prevention Task Force identified: pre- or
perinatal brain insults; CNS infections; TBI; and
stroke as major preventable causes (278). Together,
these account for a large proportion of all epilepsies
– nearly one-fourth – a finding common to LMIC, as
well as HIC. These proportions do not fully convey
the absolute public health burdens attributable to
preventable causes.
In this chapter, we consider each of the four etiologic
categories, taking into account ILAE Prevention
Task Force estimates of their occurrence, as well as
evidence for effectiveness of prevention strategies.
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DEFINITIONS
Primary prevention: Preventing the initial event
(insult, injury or disease) that affects the brain to
begin the development of epilepsy.
Secondary prevention: Early therapies following
an initial event to limit the extent of brain injury or
otherwise interrupt the process of epileptogenesis.
Epileptogenesis: An evolving process following
brain insults by which the brain develops recurrent
spontaneous seizures.
Comparative risk: A ratio of incidence comparing
two populations or groups of people, often used to
compare groups with and without a suspected “risk
factor.” Comparative risks are described by measures
of association such as rate ratio, odds ratio and
hazard ratio.
Cause of disease: An event or characteristic that
initiates or accelerates the development of a disease.
Disease may arise from the interaction of more than
one cause. Proof that an event or characteristic causes
disease requires consistent, reproducible evidence
of association, a plausible time relationship, and
other supportive evidence. The process of drawing
conclusions from such evidence may be termed
“causal inference.”
Attributable etiologic fraction: The proportion
or percentage of cases of epilepsy cases that can be
attributed to a specific cause.

Fig. 6.1 Hypothetical timeline for primary and secondary epilepsy prevention

Primary prevention

Secondary prevention

Acute brain injury
(initial precipitating
illness) +
Acute symptomatic
seizures

First, late
unprovoked
seizure

Epilepsy:
recurrent
unprovoked
seizures

LIFESPAN

Preventing the burden of
epilepsy
Potentially preventable causes of epilepsy (pre- or
perinatal brain insults, CNS infections, TBI and stroke)
account for a large proportion of all epilepsies. In
HIC, stroke is the leading potentially preventable
cause and perinatal insults are leading causes in
LMIC. However, estimating the global burden of
epilepsy attributable to preventable etiologies
is complicated, given wide regional variations
in epilepsy incidence and the scarcity of sound
epidemiological data from many world regions.
Studies from LMIC may tend to underestimate
proportions of cases attributed to specific etiologies
due to missing data; insufficient diagnostic tools
(e.g. MRI and EEG) to establish causality of epilepsy.
Uncertainty over causality often precludes confident
determinations of attributable etiology. With that
caveat, we describe the burden and associations
of the following reported risk factors.

Perinatal risk factors
Perinatal risk factors related to epilepsy include
gestational age at delivery, birth weight, maternal

conditions such as pre-eclampsia, presence and skill
of birth attendants, method of delivery, hypoxicischemic encephalopathy (a type of brain damage
in infants where there is a lack of blood flow and
oxygen), neonatal hypoglycaemia (low blood sugar),
perinatal infection, and other adverse events and
conditions. Among children with epilepsy, the ILAE
Prevention Task Force reports median estimates of
about 15% and 17% of cases attributed to such
perinatal causes in HIC and LMIC, respectively (278).
These factors appear to be particularly important
in Africa (74) and Asia (279), reflecting inequities in
access to health services and poor perinatal care
(280). In one multicentre study in sub-Saharan Africa,
perinatal problems were estimated to account for
about a third of the epilepsies (281).
Prenatal risk factors for development of epilepsy
include poor intrauterine growth and fetal
exposure to infections (such as cytomegalovirus
and toxoplasmosis), toxins (maternal smoking)
and vascular events (282–284). There is a lack of
examination of the role of heavy metals and
other compounds, gene-environment interactions,
or multiple risk factor interactions that involve
brain damage with comorbid conditions such as
intellectual or motor disabilities.
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Most studies have reported an association between
prematurity (gestational age less than 37 weeks)
and epilepsy (285–288). As gestational age decreases,
the risk of developing epilepsy increases (282, 289).
Neonatal seizures often reflect underlying brain
damage consequent to prematurity (290), hypoxicischemic encephalopathy, brain haemorrhage or
stroke (291). These may also be early manifestations
of cerebral palsy (292). Neonatal hypoglycaemia,
more frequent in preterm infants and infants of
diabetic mothers, is another risk factor for the
development of epilepsy (293, 294), as is neonatal
jaundice (295). Hypoxic-ischemic encephalopathy
is an important cause of brain damage during the
perinatal period, in term and preterm babies. It is
associated with the development of epilepsy in
children and adolescents, often following neonatal
seizures (296–298).
Pre-eclampsia or eclampsia is associated with the
development of epilepsy in exposed infants (284, 287,
299–301). Prolonged labour and instrument delivery
also appear to be associated with the development
of epilepsy in the infant (286, 299). Delivery by
caesarean section was protective in one study (302).

Central nervous system
infections
Central nervous system infections addressed by
population-based studies mainly comprise the
following categories: bacterial meningitis, viral
encephalitis, cerebral malaria and neurocysticercosis.
These studies suggest a perceptible difference in the
attributable fraction according to country income
status. The incidence of CNS infections is perhaps
much higher in LMIC, but precise estimates are
lacking.
The ILAE Prevention Task Force review indicates
that bacterial meningitis and viral encephalitides
combined account for approximately 2–3% of all
epilepsies in HIC, with annual incidence around 14
per 100 000 population (278, 303, 304). On the other
hand, bacterial meningitis and viral encephalitides
combined account for about 5% of epilepsies in
LMIC (278). WHO estimates that 448 000 cases
of bacterial meningitis (due to Streptococcus
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pneumoniae, Haemophilus influenzae and Neisseria
meningitidis) occur every year (305).
WHO estimates 216 million cases of malaria occur
every year (306). Of the estimated number of malaria
cases, some 600 000 children in sub-Saharan
Africa under 5 years of age are afflicted by its most
serious form, cerebral malaria (307). Neurological
sequelae, including seizures, occur in 10–17%
children affected by cerebral malaria (308).
In some LMIC regions where Taenia solium – the
parasite causing cysticercosis – is highly endemic,
roughly one-third of all epilepsies, 2.6–8.3 million
cases, are attributed to brain involvement, termed
neurocysticercosis (278, 309). This high proportion
should be interpreted with some caution, as
most of the studies examined prevalent cases of
epilepsy where temporal relationships between
neurocysticercosis infection and seizure onset could
not be determined (310).
An association between epilepsy and a number
of infections has been suggested on the basis
of ecological, epidemiological, clinical and
pathological studies. A number of these infections
are preventable, particularly with rapid treatment,
which could potentially reduce the high rates
of epilepsy, especially in countries where these
infections are most prevalent and access to health
care is limited. A list of such infections is provided
in Table 6.1.
For reasons already noted, causal relationships have
not been fully established for all the associations
noted in Table 6.1 (311). For some infections
(e.g. Herpes simplex encephalitis and bacterial
meningitis), epilepsy causality is long accepted.
For others (e.g. toxocariasis and onchocerciasis),
notwithstanding demonstrated associations
in representative populations, causality is not
well established for want of evidence of clear
epileptogenic substrates. Evidence of more indirect
mechanisms (e.g. immunological or genetic)
that might underlie causal connections between
infection and epilepsy may be useful. Preliminary
evidence for the existence of immunological
mechanisms has been evidenced in the case of
onchocerciasis-associated epilepsy (312).

Table 6.1 Infections as putative risk factors for epilepsy
Infectious disorder

Agents

Bacterial meningitis

Haemophilus influenzae type b, Streptococcus pneumoniae, Neisseria meningitidis

Sporadic encephalitis

Herpes simplex virus type 1 and 2, varicella zoster, Epstein-Barr and cytomegalovirus
viruses and human herpes viruses type 6 and 7;
Coxsackie, echo, enterovirus 70 and 71, parecho and polio viruses;
Measles and mumps viruses

Geographically restricted
encephalitis

Americas:
West Nile, La Crosse, St Louis, Rocio, Powassan encephalitis, Venezuelan encephalitis,
eastern and western equine encephalitis, Colorado tick fever, dengue and rabies viruses
Europe/Middle East:
Tick-borne, West Nile, Tosana, rabies, dengue and louping ill viruses
Africa:
West Nile, rabies, Rift valley fever, Crimean-Congo haemorrhagic fever, dengue and
Chikungunya viruses
Asia:
Japanese B encephalitis, West Nile, Murray valley encephalitis, dengue, Nipah,
Chikungunya and rabies viruses
Australia:
Murray valley encephalitis, Japanese encephalitis, dengue and Kunjin viruses

Cerebral malaria

Plasmodium falciparum

Cestode infestations

Taenia solium, T. multiceps, Spirometra spp., Echinococcus (E. granulosus/E. multilocularis)

Nematode infestations

Trichinella spiralis, Angiostrongylus cantonensis, Strongyloides stercoralis, Toxocara canis,
Onchocerca volvulus

Trematode infestations

Schistosoma (S. mansoni/S. haematobium/S. japonicum) Paragonimus (P. westermani/P.
mexicanus)

Source: Adapted from Misra et al, 2008 (311).

Traumatic brain injury
Traumatic brain injury yields similar attributed
fractions of epilepsy cases in LMIC and HIC, with
respective median estimates of 4.2% and 5.3%
(278). These estimated proportions diverge among
children, where they are higher in LMIC (6.6%)
compared with HIC (2.6%). Road traffic injuries,
falls and violence are the cause of most TBI (313,
314). Road traffic injuries include those involving
pedestrians, bicyclists, motorcyclists, as well as
motorized and other vehicle occupants. Rates vary
considerably among localities and countries, as do
the proportions attributed to each category (315). In
general, pedestrian injuries are more common in
LMIC and among children in all countries. Falls may
be categorized as those occurring at the same or
ground level and those occurring from elevations
such as ladders, balconies, trees or rooftops. Sameor nearly same-level falls are most frequent among
very young children and older adults, sometimes

resulting in serious TBI. Falls from elevations or
heights occur across all age groups, often resulting
in more severe injury. Many falls from elevations are
occupational, ranging from construction injuries in
all countries (316) to picking fruit from high trees,
especially in tropical countries. Lastly, TBI resulting
from violence occurs across all ages and under many
circumstances. TBI can result from abusive trauma in
very young children, violence against women, elder
abuse, youth violence and armed conflicts (317). In
recent years an increasing number of people has
been seen with military and military-type injuries
(318). The full public health burden of violence –
and particularly of TBI resulting from violence – is
poorly documented, especially in LMIC. In general,
it appears that rates of injury arising from violence
are higher in LMIC.
Most studies show elevated rates of TBI in small
children, youths and young adults, and seniors.
Males are at higher risk than females. Estimates
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of medically attended TBI incidence vary widely
among numerous studies, most of which represent
localities in Europe or North America (319). A recent
meta-analysis yielded a pooled annual incidence
rate of 228 per 100 000 in European studies and
331 per 100 000 in North American studies. There
are few published studies representing Asia, Africa
or South America; these do not provide a sufficient
basis for confident continental estimates.
Risks of epilepsy appear greatest with penetrating
brain injury with a reported adjusted odds ratio
of 18.8 (320). A population-based cohort study of
people hospitalized with severe, compared with
mild TBI, yielded a risk ratio of 2.5 (321).

Stroke
Stroke – including ischemic and haemorrhagic forms
– is one of the most common preventable causes of
epilepsy, with median estimated fractions of 11.9%
in HIC and 2.7% in LMIC (278). Globally, stroke is
the second most common cause of deaths and the
third most common cause of disability; estimates
indicate there are nearly 26 million stroke survivors
(322). Seizures after stroke are associated with
significantly increased premature mortality, disability
and higher resource allocation and costs (323–325). In
population-based studies, stroke was identified as
a common etiology of status epilepticus (12–40%
in HIC, 5–15% in LMIC) – a condition associated
with premature mortality and morbidity (326).
Stroke is the leading cause of epilepsy in older
adults, the attributed etiology in 19–24% of
prevalent cases and half or more of all new-onset
cases (278). There could be several reasons for
projecting an increase in the public health burden of
post-stroke epilepsy across the world in the coming
decades. First, advances in acute stroke treatment,
including early thrombolysis and endovascular
treatment, reduce stroke mortality (327, 328), thus
increasing numbers of stroke survivors. The longterm cumulative risk of post-stroke epilepsy is
also high (8.2% after 2 years and 12.4% after 10
years) (329, 330). Lastly, demographic projections
indicate that the number and proportions of older
adults – the population at greatest risk of stroke –

84

Epilepsy: a public health imperative

will increase several-fold in the future. By 2050 the
global population of adults aged over 60 years is
projected to more than double its size in 2015,
reaching nearly 2.1 billion. This proportionate
increase is expected to be greater in Latin America,
Asia and Africa (64–74%), compared with North
America and Europe (23–41%) (331).
Epilepsy after stroke is also not uncommon in
children. Stroke is the second most common cause
of seizures in term neonates and is associated with
adverse long-term neurodevelopmental outcomes.
In several recent studies of children and adolescents
with stroke, the rate of post-stroke epilepsy ranged
from 19% to 27% within 2–4 years after the stroke
onset (332, 333).
Haemorrhage, as well as early seizures in the
acute interval following stroke, are associated with
increased risk of epilepsy. Risks of epilepsy also
vary according to stroke subtype, stroke severity,
lesion location and the occurrence of post-stroke
bacterial infections (323, 334, 335).
There is also a bidirectional association between
epilepsy and stroke demonstrated by studies
showing higher risk of stroke in people with epilepsy.
The risk of stroke in people with epilepsy appears
similar to that in controls aged 10 years or older.
An increased risk of stroke has been reported in
people with seizure onset after age 60, with a
relative hazard risk of 2.9 (336, 337).

Other factors
Other factors, such as alcohol and substance abuse
use, may increase the development of epilepsy
through increasing the risk of TBI or stroke. In
addition, withdrawal from alcohol is associated
with seizures (338).

Comorbidities
An increasing amount of evidence suggests
an association between epilepsy and multiple
somatic and psychiatric conditions (see Chapter 1).
There is an established bidirectional relationship
between epilepsy and a number of comorbidities,

e.g. depression and anxiety, which is best explained
by common underlying mechanisms and risk
factors (53, 339, 340). Presence of these psychiatric
comorbidities increases risk of epilepsy after brain
insults (TBI and others) (320, 321) and should be
taken into account when preventive strategies are
considered.

Strategies for the
prevention of epilepsy
The prevention of epilepsy is an appealing concept,
but regrettably has not attracted much attention
until recent times. Identifying preventable causes
of epilepsy is a critical step to the development
of primary preventive strategies. Secondary
preventive strategies require an understanding of
epileptogenesis after a brain injury (whether due
to an infection, trauma or brain degeneration).
Unfortunately, how the brain produces seizures
after such insults is highly complex and poorly
understood.
Epileptogenesis is fortunately a slow process,
involving a series of complex structural, network,
cellular, molecular and electrophysiological changes.
Epileptogenesis is also driven by multiple genetic
and environmental risk factors (apart from rare
monogenetically inherited conditions), further
complicating the development of preventive
approaches. Some of these risk factors are
modifiable, while others are not.
There is yet no good clinical marker for the process
of epileptogenesis. Nor has the prophylactic use
of available antiseizure medicine been shown to
influence epileptogenesis (341). While several studies
have clearly shown that antiseizure medicines
effectively reduce the occurrence of early (acute,
provoked or symptomatic) seizures particularly
after TBI, stroke and CNS infections, currently
used antiseizure medicines do not appear to have
a clinically significant effect on the development
of late (or unprovoked) seizures.
Hence, the four important preventable risk factors
discussed – perinatal insults, CNS infections, TBI

and stroke – present opportunities and challenges
in developing preventive approaches to epilepsies.
Below, we discuss primary and secondary prevention
opportunities.

Primary prevention
Several experimental and observational studies
have documented impressive impacts of primary
prevention in reducing the incidence of perinatal
insults, CNS infections, TBI and stroke as described
below. The impact of preventive approaches on the
burden of epilepsy per se has not been studied.
We discuss below primary preventive approaches
for each of the four conditions. A summary of
preventable causes of epilepsy and interventions
can be found in Table 6.2.
Perinatal insults: A large proportion of the
pre- and perinatal risk factors described above
may be preventable where sufficient maternal
health services are available. Barriers to access to
such services – involving economics, distance and
scarcity of facilities and personnel – are widespread
in many LMIC (342), but are also seen in some HIC
(343, 344). WHO recommends components of such
care that should be universally available (345). At
a minimum, the essential components of preand perinatal care include access to screening
mechanisms for pregnancy complications for all
women, the availability of trained birth attendants
and hygienic birthing environments, appropriate
referrals to specialist obstetrical and neonatal care
where needed, and the adoption of standardized
protocols for care during the pre-, peri- and
postnatal periods (345).
Central nervous system infections: Measurable
decreases in frequency of occurrence of bacterial
meningitis have been documented in several
regions of the world. Widespread use of vaccines
against H. influenzae b, N. meningitidis and – in
selected populations – S. pneumoniae, the three
main agents responsible for bacterial meningitis,
have been largely responsible for this documented
decline (346–348). However, much needs to be
achieved in this area of infectious disease control,
given meningococcal meningitis remains highly
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Table 6.2 Summary of preventable causes of epilepsy and interventions
Cause
Pre- and perinatal insults
E.g. prematurity, fetal
exposures to infections, toxins,
cerebral haemorrhage or
infarction, hypoxic-ischaemic
encephalopathy
Central nervous system
infections
E.g. bacterial meningitis, viral
encephalitis, parasitosis

Estimated
attributable fraction
5% (HIC)

11% (LMIC)
2% (HIC)
5% (LMIC)

Traumatic brain injury
E.g. attributable to road traffic
collision, falls and violence

5% (HIC)

Stroke
Cerebral infarction and
haemorrhage

12% (HIC)

Total
Combined pre- and perinatal
insults, CNS infection,
traumatic brain injury and
stroke

4% (LMIC)

3% (LMIC)
25% (HIC)

Primary preventive measures
Maternal and child health care systems with universally
available: screening for pregnancy complications; trained birth
attendants and hygienic birthing environments; referral to
obstetrical and neonatal care as needed; and standardized
protocols for care during the pre-, peri- and postnatal periods
Communicable disease control programmes making universally
available: immunizations for H. influenzae b, N. meningitidis
and S. pneumoniae; malaria control programmes in endemic
areas; and hygienic pig husbandry programmes and human
sanitary waste management
Multiple road traffic safety measures and programmes; fall
prevention measures for children, older adults and high-risk
occupations; violence prevention programmes
Individual interventions and community programmes to reduce
cardiovascular risk factors: e.g. hypertension, diabetes mellitus,
hyperlipidaemia, obesity and tobacco use
See above

24% (LMIC)

Note: The estimated attributable fraction is the estimated proportion of all epilepsy cases in a general population that may be attributed to each cause category.
Source: Thurman et al., 2018 (278).

endemic in much of sub-Saharan Africa (349).
Implementing vaccination programmes against
these most common pathogens can reduce the
burden of bacterial meningitis, and thereby epilepsy
associated with meningitis. Similarly, effective
vaccination measures have been demonstrated for
the prevention of Japanese encephalitis, the leading
cause of viral encephalitis in Asia (350).
Falciparum malaria is another infectious disorder
for which comprehensive multidimensional
control programmes have been recommended
and successfully tested (351-354), but large-scale
application is still pending owing to social,
economic and political constraints. The programmes
essentially employ simple means such as indoor
residual spraying with insecticides and long-lasting
insecticide-impregnated nets used as barriers during
sleep to control mosquito-borne illnesses. The
success of these methods has led to a resurgence of
control efforts, with increased political commitment
and financial investment from governments and
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nongovernmental agencies. Their intent is to
implement these measures in at least 80% of the
malaria-endemic regions of the world (355).
Lastly, in the case of cysticercosis, some control
strategies have been tested while still others are
being developed (356, 357). The two-host lifecycle
of T. solium and the absence of a wild reservoir
make the parasite particularly amenable to control.
Interventions to eliminate cysticercosis include
porcine vaccination and cysticidal chemotherapy,
enforcement of pork hygiene, early detection and
treatment of human adult tapeworm carriers,
corralling pigs, and sanitary faecal disposal. National
policies including public education are needed in
cysticercosis-endemic countries to control and
eliminate the infestation (see Chapter 2).
Traumatic brain injury: Approaches to primary
prevention of TBI vary according to the injury
category. HIC have had substantial success in
lowering rates of road traffic injuries in the last half

century (314), using strategies such as legislation and
enforcement of speed limits and alcohol use while
driving, engineering safer vehicles and roadways,
helmet use and occupant safety restraints. Data
show that LMIC bear the greatest burden of
road traffic fatalities and injuries (315). Further
improvements, and especially the adaptation and
implementation of such strategies in LMIC, are
needed to prevent TBI (315, 358).
Strategies have also been developed to reduce the
incidence of falls in children (359) and older adults
(360) and of occupational fall injuries (316). These
strategies have been successfully implemented
in many HIC with documented reductions in the
incidence of TBI. Likewise, many strategies to
reduce violence have been proposed. These include
education and support for parents and caregivers;
education in life skills for children and adolescents;
reducing the availability and harmful use of alcohol;
reducing access to weapons; promoting gender
equality; education to change cultural and social
norms that support violence; programmes to
provide early identification, care and support for
victims of violence; and others (317). To date, the
implementation of such strategies has been partial
at best, even in HIC, and much more effort involving
public policy and programmes is needed.
Stroke: The primary prevention of stroke is
focused on cardiovascular risk factor reduction,
e.g. measures to prevent or control hypertension,
hyperlipidaemia, diabetes and obesity, and to
avoid tobacco and excessive alcohol use. Strategies
include pharmacological and nonpharmacological
(including lifestyle) interventions. In the case of
hypertension, several trials have demonstrated that
effectively treating elevated blood pressure leads to
reduction in the risk of ischemic and haemorrhagic
stroke by nearly 40% (361). The beneficial effects of
weight reduction, exercise and smoking cessation
have not been studied in experimental conditions,
but are evident from observational data. These
strategies can be applied at individual, community
and population levels (362, 363).

Secondary prevention
The assumption that antiseizure medicines
administered during and soon after preventable risk
factors of epilepsy (perinatal insults, CNS infections,
TBI or stroke) will actually prevent or halt epilepsy
development lacks supportive evidence. Specifically,
no trials of antiseizure medicines administered in
the acute or early recovery phase of a brain injury
have demonstrated a meaningful impact on the
development of epilepsy long term. These and
other existing strategies for secondary prevention
are examined below.
Pre- and perinatal insults: A number of approaches
to mitigate the effects and sequelae of perinatal
brain injury have been studied. Examples of such
approaches include the use of hypothermia,
intravenous magnesium and of the calcium channel
blocking agent, flunarazine. While theoretically
appealing, a substantiated impact on the outcome
of perinatal brain injury has not been adequately
documented.
Central nervous system infections: Antibiotic
(for bacterial meningitis), antiviral (for H.
simplex encephalitis), and antiparasitic (for
neurocysticercosis) agents constitute the principal
treatments of CNS infections. While the benefits of
these agents in reducing mortality and morbidity
are unquestionable, evidence that anti-infective
treatment reduces the subsequent development
of epilepsy is tenuous. For instance, clinical trials
have clearly demonstrated improved rates of cyst
resolution in neurocysticercosis with the use of
antiparasitic treatment, e.g. albendazole (364,
365). Evidence of improved seizure control or the
prevention of epilepsy is less certain. A randomized
placebo-controlled clinical trial did not show that
albendazole significantly reduced the risk of seizure
recurrence in comparison with the placebo control
group (365).
Corticosteroids are used as adjunctive therapy in
acute bacterial meningitis. A systematic review
demonstrated that adjunctive corticosteroid
treatment reduced neurological sequelae (cognitive,
motor or sensory deficits). The proportion of
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people with neurological sequelae was smaller in
the corticosteroid group (366). However, none of
the several trials of adjunctive corticosteroids in
bacterial meningitis were sufficiently powered or
of sufficient duration to detect a beneficial effect
on the development of epilepsy or late unprovoked
seizures.
In falciparum malaria, the period of active infection
is associated with an increased risk of acute
symptomatic seizures, which in turn increases
the risk of late unprovoked seizures. There is no
evidence, however, that antiseizure medicine
reduces the risk of late unprovoked seizures or
epilepsy. Three trials of phenobarbital treatment
in acute cerebral malaria (most severe form of
falciparum malaria) clearly demonstrated its use
was associated with significantly reduced seizures
during the cerebral malaria episode (367). However,
only one of the trials evaluated the effect of
phenobarbital on late neurological complications (at
3 months) (368). Again, the trial was not sufficiently
powered to detect an impact on the incidence of
late unprovoked seizures.
Traumatic brain injury: Research has focused
on secondary prevention of epilepsy following
TBI through the prophylactic use of antiseizure
medicines for a period during and following TBI
recovery. Unfortunately, as noted above, studies
to date have not demonstrated reductions in
incidence of post-traumatic epilepsy (369–373). The
routine use of antiseizure medicines to prevent
the development of late post-traumatic seizures
or epilepsy is therefore not recommended.
Stroke: Despite recent advances in understanding
post-stroke epileptogenesis (374, 375), evidencebased preventive strategies have not yet been
developed. It is unclear whether early thrombolytic
or endovascular stroke therapies affect epilepsy
risk. No clinical trial has ever demonstrated that
temporary antiseizure medicine after stroke prevents
or mitigates epilepsy (376). It remains unclear whether
antiseizure medicines or other compounds (e.g.
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non-steroidal anti-inflammatory drugs or statins)
are useful in the primary prevention of post-stroke
epilepsy. As with other forms of brain insult, basic
and translational studies focused on mechanisms
underlying epileptogenesis are needed to identify
targets for anti-epileptogenic treatment approaches,
including adequately powered randomized
controlled trials.

Key roles in
implementing epilepsy
prevention
Preventing epilepsy – whether attributable to preor perinatal insults, CNS infection, TBI or stroke –
involves collaboration between public policy-makers,
public health officials, health researchers and health
care providers. Policy-makers, including legislators,
can identify programmes and funding strategies to
increase the adequacy of resources for public health
programmes and improve access to adequate health
care. Especially for TBI prevention, policy-makers can
also enact regulations, monitoring and enforcement
measures to promote safety in road traffic, in
workplaces, in housing and buildings, and to
prevent violence. Given adequate resources, public
health officials can ensure appropriate programmes
are implemented to promote maternal and child
health, immunization, infection prevention and
control, injury prevention, and public education to
reduce health risks, all of which can serve to reduce
risks of epilepsy. These should be implemented
using evidence-based strategies adapted to local
health needs. Health care providers can provide
individual education and help facilitate the selfmanagement behaviour and skills needed to reduce
the risks identified above. Health care providers
are also important advocates for public policy
and public health measures serving to prevent
epilepsy. Lastly, health researchers have important
roles to investigate new strategies in primary and
secondary epilepsy prevention and to advocate
for the implementation of those proven effective.

Conclusion and way
forward
A substantial fraction – perhaps 25% – of the global
burden of epilepsy is preventable. However, present
estimates of the burden of epilepsy attributable to
preventable causes are at best approximate and
the true burdens undoubtedly vary among world
regions and localities. Available data, especially
for LMIC, may underestimate the true burden of
epilepsy, and well-designed studies are needed.
The strategies for preventing epilepsy arising from
pre- and perinatal brain insults, CNS infections,
TBI and stroke should be further developed and
implemented. The development and implementation

of prevention programmes adapted to local
resources and needs warrant a higher priority and
commitment to action by policy-makers and other
public and private health agencies. These strategies
can also be integrated into a broader public health
response to the needs in maternal health care and
obstetrics services, communicable disease control,
injury prevention and cardiovascular health.
The primary prevention of epilepsy deserves more
sustained attention and advocacy from health care
providers, researchers, people with epilepsy and
their families. Secondary prevention interventions,
i.e. those timed to the period of active brain insult
and thereafter, might have a beneficial effect from
novel and innovative interventions in the future.
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Prevention of epilepsy
KEY MESSAGES
• The high global burden of epilepsy requires prevention where possible.
• Perinatal risk factors, central nervous system infections, traumatic brain injury and stroke are
the major preventable causes of epilepsy.
• These preventable causes account for an estimated quarter of epilepsy cases.
• The primary prevention of these causes requires a multisectoral approach to improving
perinatal health care, communicable disease control, injury prevention and cardiovascular
health to reduce the major risk factors.
• Despite recent advances in understanding epileptogenesis after brain injuries, there is limited
evidence for secondary preventive strategies; further translational studies are needed.
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Introduction
Epilepsy research has achieved remarkable progress
by providing insights into possible mechanisms
of epilepsy, causes and risk factors, targets for
treatments, treatments for various seizure or
epilepsy types and their associated conditions
and consequences. Epilepsy is one of the leading
neuroscience research areas, not only in terms
of the number of therapeutics that have entered
clinical practice, but also because it has provided
electrophysiological tools to probe brain function
that are widely used in neurosciences. There has
also been remarkable progress in public health and
epidemiological research, health services research
and implementation science aimed at creating more
effective policies and programmes to improve care
for those living with epilepsy. Substantial epilepsy
research gaps remain, however, particularly in
resource-limited countries. Even in higher resource
countries, a third of individuals with epilepsy
have drug-resistant epilepsy, which emphasizes
the need to better understand the pathogenesis
of epilepsies so as to develop better therapies to
optimize epilepsy care (377).

In this chapter, we review the types of epilepsy
research across the globe, the barriers and facilitators
to epilepsy research and research priorities around
the world. We outline research successes and
challenges, as they pertain to different regions of
the world.

Epilepsy research across
the globe
Epilepsy research can range from bench to bedside
and beyond, at the population level. Numerous
research frameworks exist describing the different
areas of investigations. Common types of research
are listed below (Fig. 7.1), keeping in mind that
these often overlap with each other and with
other research areas (e.g. population health, not
listed below, often overlaps with epidemiology).
Common research areas, defined in Table 7.1
include basic research, translational research, clinical
research, health services research, epidemiology
and implementation science.

Fig. 7.1 Examples of types of research
TRANSLATIONAL RESEARCH

Basic
science
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Clinical
research

Epidemiological
and health
services
research

Implementation
science

Table 7.1 Definitions of various epilepsy research types
Research type

Definition

Example

Translational
research

Research aiming to translate basic and clinical
research into clinical practice (379)

Testing and validating treatments to prevent
epilepsy in animal models and/or humans; this
can include research that aims to monitor brain
activity, algorithms and artificial intelligence
solutions to interpret EEG data, etc.

Basic science

Aims to understand the basic structure and
function of the nervous system, whether or not
it maintains a disease focus, and may utilize
in vitro studies, animal models or human
specimens (378)

Research on understanding the function of
mechanisms through which various genes
may influence neuronal excitability or epilepsy
development

Clinical research

Research that studies people through direct
interaction or the collection of sample(s) (e.g.
blood, tissues, cerebrospinal fluid)

Studies aimed at understanding the impact of
epilepsy interventions on outcomes (e.g. quality
of life)

Epidemiology

The study of the distribution and determinants
of health-related states or events (including
disease), and the application of this study
to the control of diseases and other health
problems. Various methods can be used to carry
out epidemiological investigations: surveillance
and descriptive studies can be used to study
distribution; analytical studies are used to study
determinants

Understanding risk factors associated with
epilepsy outcomes, usually at the populationbased level

Health services
and social science
research

Studies how social factors, financing systems,
organizational structures and processes, health
technologies and personal behaviours affect
access to, the quality and cost of health care,
and, ultimately, health and well-being (380)

Studies about disparities in epilepsy care

Implementation
science

Research that aims to improve programmes
and policies that impact the operation,
utilization and efficacy of health services
depending on the community needs and
resources (381)

Implementation of various epilepsy care model
to examine which model is best improves
access to care

To obtain a measure of productivity in epilepsy
research across the globe, a PubMed search was
done with the keywords “epilepsy OR seizure”. This
resulted in 206 913 hits that were grouped by region
(Fig. 7.2). These data show significant imbalance
in the distribution of epilepsy or seizure-related
research across countries that is not necessarily a
result of the population growth in each country; and
that even within regions with significant scientific
productivity there is uneven scientific growth across
the various countries.

This is a crude demonstration of the variability
in resources, expertise, research training and
practices, funding or other priorities across countries
or regions. Many factors can account for such
variation, such as access to information and
expertise, research training and practices, research
funding and infrastructure, socioeconomic and
cultural environment, and language barriers. The
varied expertise and resources required for the
different types of research also require different
levels of funding.
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Fig. 7.2 Productivity according to PubMed publications on “epilepsy OR seizure”
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Investment in research
for epilepsy is insufficient
Globally, investment in epilepsy research is woefully
under supported, particularly in LMIC. Even in
HIC where significant investments in epilepsy
research have been made, funding for epilepsy only
represents a small proportion of overall funding. For
example, in 2018 the NIH provided US$ 184 million
to support epilepsy research (Fig. 7.3). This reflects
less than 0.09% of the total NIH budget dedicated
to research and lags significantly behind the research
funds dedicated to other neurological research areas
(Fig. 7.4). The proportion of the research budget
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dedicated to epilepsy has stagnated over the last
3 years, unlike other areas, which have attracted
increasing research support, e.g. Alzheimer disease
research, autism and rare diseases. This striking
difference is largely due to increasing advocacy
for these other neurological conditions to ensure
appropriate federal commitment to research,
e.g. through the Alzheimer’s Breakthrough Act
of 2011 (H.R. 1897) (382). When accounting for
the prevalence of epilepsy in the United States of
America, the annual NIH awarded research budget
means that for each person with epilepsy in the
United States of America, the NIH awards US$ 47
per year (383).

Fig. 7.3 NIH funding for epilepsy research (2013–2018)
A: NIH funding for epilepsy research
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In the United States of America, federal agencies
and non-profit organizations have joined forces to
form ICARE (https://www.ninds.nih.gov/CurrentResearch/Focus-Research/Focus-Epilepsy/ICARE)
(Box 7.1). Another important NIH investment in
epilepsy research is to Centers Without Walls, a
unique consortium of investigators from the United
States of America and abroad. One of the main
goals of Centers Without Walls is to focus on major
hurdles to the advancement of epilepsy research

and treatment that are likely to only be overcome
through large, collaborative approaches.
A similar type of overall global funding landscape
worldwide is being discussed by the European
Commission and other country-specific funding
agencies to understand the opportunities and gaps
in funding epilepsy research that can be filled with
new collaborations and funding strategies.
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Box 7.1 Interagency Collaborative to Advance Research in Epilepsy (ICARE)
ICARE is a group of individuals representing health care providers, investigators, individuals with epilepsy and funders.
The group’s aim is to discuss epilepsy research issues that impact everyone, as well as the funding landscape across all
funding agencies and organizations in the United States of America.
It is made up of representatives from the following institutes, centres and organizations: National Institutes of Health,
Centers for Disease Control and Prevention, Federal Drug Administration, Centers for Medicare and Medicaid Services,
Department of Defense, Department of Veterans Affairs, Health Resources and Services Administration, Agency for
Healthcare Research and Quality, American Epilepsy Society (AES), AES/National Institute of Neurological Disorders and
Stroke (NINDS) Epilepsy Research Benchmarks Stewards, Citizens United for Research in Epilepsy, Dravet Syndrome
Foundation, Epilepsy Foundation, Epilepsy Study Consortium, Epilepsy Leadership Council (formerly Vision 20-20 –
representing multiple epilepsy organizations), Patient-Centered Outcomes Research Institute and the Tuberous Sclerosis
Alliance.
Thanks to the ICARE epilepsy research portfolio, it is possible to monitor funding allocation by category, source and
thematic area. In 2016, for example, the majority of research funding for epilepsy went towards treatment development
and mechanism investigation.
Sources: NIH ICARE Epilepsy Research Portfolio, 2019 (384); NINDS, 2019 (385).

In LMIC, funding for research comes from domestic
organizations and substantial contributions from
high-income research agencies and international
organizations, such as the Wellcome Trust in the
United Kingdom of Great Britain and Northern
Ireland; NIH in the United States of America, the
Medical Research Council, the Canadian Institutes
of Health Research, the European Commission and
developmental aid agencies (e.g. United Kingdom
of Great Britain and Northern Ireland Department
for International Development). However, most
funding is directed towards communicable diseases
and little towards epilepsy. Some epilepsy research
is funded by NGOs, such as the World Federation
of Neurology, the ILAE and the International Child
Neurology Association, though these funds are
more limited.
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Barriers and facilitators
to epilepsy research
To maintain vibrant epilepsy research, whether
preclinical, clinical or at the population level, it is
important to engage and sustain the best pool
of researchers in the field, at all career stages,
and enrich the available resources by maintaining
collaborations within and beyond the epilepsy
community. Barriers to achieving this are issues
pertaining to job security or competitiveness,
particularly for early career investigators (Table 7.2).
In many resource-rich countries, there are sources
to provide career development grants to support
collaborations and novel directions. There is also an
increasing trend to provide funding for consortia or
collaborative multicentre studies. Efforts to provide
mentoring and training of young investigators from
resource-limited countries are increasing but more
needs to be done to maintain trained investigators
in LMIC so that research can continue to evolve in
those countries.

Table 7.2 Barriers and facilitators to epilepsy research
Examples

Possible solutions

Examples of initiatives to break
down barriers

Barriers in attracting and sustaining research due to academic or other professional issues
• Physician-scientists and other health
care providers involved in research,
face challenges in balancing a
productive research career with
clinical duties
• Uncertainty about securing grant
support may drive investigators away
from academic careers

• Advocacy for epilepsy research
• Improve academic environment
to encourage entry and sustain
productive scientists

• Early career awards and career
development grants offering startup resources or protected time for
research (e.g. NINDS, AES, CURE)
• Start-up funds for scientists upon
obtaining a new academic position
• Fellowship opportunities to train
investigators from low-resource
countries about research (e.g. IBRO
fellowships, Fogarty grants, Wellcome
Trust in United Kingdom of Great
Britain and Northern Ireland

Barriers in systems and tools to investigate pathogenesis and probe brain functions and treatment effects in vivo
• Across species differences in biology,
brain structure and connectivity, and
treatment response
• Challenges in developing biomarkers
to gain insight on target brain
biology and function

• Promote initiatives to encourage
progress in methods and tools to
advance brain research
• Promote training and transfer of
expertise across labs and across
country borders
• Promote knowledge sharing and
cross-fertilization of resources
across disciplines of different but
complementary expertise

• Translational initiatives to optimize
preclinical research and its
translation to the clinics (e.g. ILAE/
AES Joint Translational Task Force,
ARRIVE guidelines from NC3R)
• BRAIN initiative (NINDS)

• Promote access to research
resources in centres with insufficient
resources
• Promote transfer of expertise to
sustain and encourage research
growth
• Create and train on broadly accepted
sets of best and ethical practices
to improve research conduct and
reporting
• Promote databases to share and
mine data collected from various
labs
• Minimize cost associated with
epilepsy research
• Provide common infrastructure, to
allow multicentre studies

• Fogarty grants (NIH, United States
of America) to promote research in
LMIC
• Initiatives to educate about best
practices in research in areas of need
(e.g. Ghana initiative of ILAE/IBRO)
• Big databases initiatives (e.g. NINDS/
CURE EGI for genetics, Department
of Defense FITBIR database for
traumatic brain injury research,
NINDS-funded Centers Without
Walls, PANACHE database from ETSP,
NINDS Data Commons)
• Repositories of mouse strains
(EuCOMM European conditional
mouse mutagenesis programme;
NorCOMM North American
Conditional Mouse Mutagenesis
Project, JAX database from Jackson
Laboratories)
• Pan European initiatives such as the
European Research Infrastructure
Network providing support and
advice regarding ethics submission
and contracts across countries

Barriers in research infrastructure
• Lack or poor research opportunities
in LMIC, including inadequate
coverage of administrative costs by
funding agencies
• Low access to education and
training in LMIC
• Lack or poor availability of
databases to share data and
information on active research
• Need for repository of common tools
for research
• Need for registries of research
studies to avoid unnecessary
duplications
• Lack of time within clinical service,
with no help for administrative
processes
• Multiple processes for ethics
requirements, restricting centre
participation
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Table 7.2 Barriers and facilitators to epilepsy research (continued)
Examples

Possible solutions

Examples of initiatives to break
down barriers

Barriers in translation from preclinical to clinical findings
• Across species/studies comparisons and validation of data
• Limitations of existing models of human seizures and epilepsies
• Limitations of techniques and methodologies
• Heterogeneity of approaches that hinders comparability and cross validation of preclinical data
• Lack of widely accepted/agreed methods to interpret data (e.g. rodent EEGs and seizures)
• Lack of biomarkers to guide translation of preclinical data
• Limited interactions among key stakeholders due to competing interests, time commitments and funding
• Concerns on reproducibility and
translatability of preclinical data

• Recognize importance of ethical
and justified use of animal
experimentation for epilepsy
research progress
• Optimize ethical use of humanderived model systems or basic
science research
• Encourage translational initiatives
to optimize reproducibility and
translatability of preclinical epilepsy
research
• Encourage collaboration towards
creating widely accepted standards
for translational epilepsy research
• Encourage research towards creating
and validating biomarkers to guide
translation and implementation of
preclinical data into clinical research
and practice

• Translational initiatives to optimize
preclinical research and its
translation to the clinics (e.g. ILAE/
AES Joint Translational Task Force,
ARRIVE guidelines from NC3R)

Barriers to clinical research/trials
• Regulatory processes
• Lack of appreciation of differences between trials and other research, e.g. epidemiology, prevention etc.
• Need for clinician time
• Limited time in health service provision
• Lack of infrastructure
• Increasing awareness of epilepsies to
be a group of rare diseases for which
limited numbers in each centre
• Poor recruitment even across
European studies e.g. RESCUE,
EDIBLE
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• Provision of common process and
ethics to aid administrative process
• Provision of support for advice,
written submissions and
negotiations
• Early training in health professional
programmes on benefits and
structure of research
• Increased sources of funding

• European Clinical Research
Infrastructure Network (ECRIN,
www.ecrin.eu) – EU funded network
for review of studies and support
• European reference networks to
work towards common platforms
and registries of rare diseases
utilizing specialist centres
• Collaborative Network for European
Clinical Trials for Children (C4C) – as
part of the Innovative Medicines
Initiative 2 Joint Undertaking
programme, a public-private
partnership between the EU and the
European pharmaceutical industry

Table 7.2 Barriers and facilitators to epilepsy research (continued)
Examples

Possible solutions

Examples of initiatives to break
down barriers

Barriers in research reporting
• Language barriers
• Publication biases in favour of novel/positive data
• Deficits in research transparency and rigour
• Cost associated with open access publications
• A minority (~15%) of data are
published with a bias against data
with negative or lack of novelty
findings (e.g. confirmatory)
• Unnecessary studies replicating
unpublished studies that have not
been published result in waste of
resources
• Sparsity of studies evaluating
reproducibility of data
• Open access publication fees may be
prohibitive for investigators with low
resources and funding
• Standards promoting transparency
and rigour are not always followed

• Encourage opportunities for nonEnglish speaking researchers to
effectively communicate their work
• Minimize publication bias by
encouraging high-quality research,
including novel or confirmatory or
negative
• Disseminate and train researchers
in research reporting standards that
promote transparency and rigour
• Encourage open access opportunities
for publishing research

• Increasing number of journals
encouraging publication of negative
or confirmatory data
• Registries for preclinical studies
(https://preclinicaltrials.eu)
• Registries of negative or preliminary
data
• Training for best reporting,
publishing and research conduct
practices
• Waivers towards LMIC to publish in
open access journals

Barriers in collaboration
• Across epilepsy researchers, various areas of research and technological expertise, industry and academia, preclinical
and clinical scientists and consumers
• Due to inadequate infrastructure to promote collaboration and sharing data and expertise (e.g. multicentre studies, big
interoperable database)
• Individual labs follow diverse
procedures, methodologies or study
designs that hinder collaborations or
utilization of common databases
• Intellectual property issues or
need to publish high-impact
novel research data for academic
advancement may hinder data
sharing and collaborations

Promote:
• Multicentre or collaborative basic/
preclinical studies
• Academic, industry or other
professional incentives to encourage
collaboration
• Big interoperable databases to share
data
• Common data elements to improve
comparability of data and use of big
databases
• Training and transfer of expertise
across labs and across country

• NINDS-funded CWOW (Epi4K, EPGP,
CSR, EpiBioS4Rx)
• EU-funded collaborative research
initiatives (e.g. EPITARGET)
• NEURON-ERANET funded
programmes
• NIH-funded Fogarty grants
• CURE infantile spasms and TBI
initiatives
• Utilization of participatory action
research methodology in planning
and execution of future clinical trials

• Identify gaps and priorities in
epilepsy research funding (e.g.
ICARE, benchmarks)
• Improve funding for epilepsy
research
• Advocacy for epilepsy research

• ICARE database (NINDS)
• Benchmarks for Epilepsy Research
(AES/NINDS, ILAE)
• Advocacy groups (ILAE, private
organizations

Barriers in funding epilepsy research
• Funding for epilepsy lags despite
high incidence rates and health care
costs relative to other conditions
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Table 7.2 Barriers and facilitators to epilepsy research (continued)
Examples

Examples of initiatives to break
down barriers

Possible solutions

Community, societal or cultural related barriers
• Perception that animal research yields findings that do not translate into clinically relevant discoveries
• Epilepsy research is not promoted to the same degree across various countries
• Cultural stigma against epilepsy may hinder research into epilepsy
• STOP Vivisection initiative to stop
animal experimentation (2015)

• Advocacy for epilepsy research
• Promote humane and ethical
conduct of epilepsy research across
the spectrum
• Integrate and promote epilepsy
research and training across
countries considering richness of
resources, potential and societal and
cultural factors

• ILAE, EARA, Understanding Epilepsy
Research advocacy for the benefits
of ethical experimentation in
animals
• Public Engagement Core of
EpiBioS4Rx CWOW

Abbreviations: AES: American Epilepsy Society; ARRIVE: Animal Research: Reporting of In Vivo Experiments; CSR: Center for SUDEP (sudden death in epilepsy) Research (http://csr.
case.edu/index.php/Main_Page); CURE: Citizens United for Research in Epilepsy; CWOW: Centers Without Walls; ECRIN: European Clinical Research Infrastructure Network; EPGP:
Epilepsy Phenome Genome Project; Epi4K: Collaborative for genotyping-phenotyping of patients with infantile spasms and Lennox-Gastaut syndrome (https://www.epi4k.org/
about/); EpiBioS4Rx: Epilepsy bioinformatics study for anti-epileptogenic therapy; EPITARGET: Targets and biomarkers for anti-epileptogenesis; ETSP: Epilepsy Therapy Screening
Program; IBRO: International Brain Research Organization; NC3R: National Centre for the Replacement Refinement and Reduction of Animals in Research; NINDS: National Institute
of Neurological Disorders and Stroke; PANACHE: Public Access to Neuroactive and Anticonvulsant Chemical Evaluations (https://panache.ninds.nih.gov/).

Promoting epilepsy
research
The research community has set checks and
balances to monitor and optimize the directions
epilepsy research is following. These measures
include improving infrastructure and collaboration
amongst stakeholder groups, monitoring progress
and the challenges of promoting advocacy around
the world, engagement of people with epilepsy,
and setting priorities for future directions and
promoting research in LMIC (98, 386–400). More
research support, in particular for health care
providers who are non-medically trained in LMIC,
is critical as they provide the majority of frontline
care to those living with epilepsy.

Improving infrastructure to
promote research
Efforts to promote epilepsy research require
improving infrastructure (e.g. common language
and standards for collecting, publishing and sharing
data). One example of such efforts at a global level
are the translational initiatives organized by the ILAE/
AES Joint Translational Task Force (401). The task force
has organized working groups aimed at proposing
best research practices and proposals to improve
infrastructure and optimize preclinical epilepsy
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research. To address the concerns on reproducibility
of preclinical studies (378, 390), the task force has
undertaken initiatives to promote collaboration,
transparency, rigour and comparability of data
derived from different labs. A first set of epilepsyrelated common data elements for preclinical studies
has been generated by the task force (402–408).
Adoption of common data elements promises
to facilitate the use of a common language and
standards for research, making it more comparable,
facilitating collaborations and input in big databases.
Publishing and sharing data in a transparent manner
while adhering to the FAIR guiding principles (findable,
accessible, interoperable, reusable) (409) as well as the
principles of rigorous and transparent reporting has
become an increasing need. Only a small portion
of research findings are published (estimated at
15%) (410), leaving the majority of data unknown
to investigators leading to fruitless experiments
and limited ability to judge the value of a finding.
Big databases for sharing data and open access
publications will be critical for encouraging epilepsy
research.
A structure to ensure that proper ethical guidelines
and expectations on research conduct and reporting
of research are followed is paramount. Efforts to
generate registries for preclinical research studies are

starting to emerge, such as the international register
of preclinical trial protocols (https://preclinicaltrials.
eu) which aims to promote transparency. Careful
planning of such initiatives to preserve academic
rights and intellectual property expectations will,
however, be necessary for them to be widely
accepted and adopted.

Advocacy efforts to promote
research and encourage funding
Collaboration through clinical care networks and
research consortiums have shown some success
in advocating for epilepsy research and funding
at national, regional and global levels.
At the national level in Canada, Neurological Health
Charities Canada was formed to raise awareness
of the challenges faced by people living with brain
conditions. Neurological Health Charities Canada
combines academic and non-academic expertise
as a model that has shown success in influencing
research funding for epilepsy (Box 7.2).

Box 7.2 The influence of civil society
and research collaborations on resource
allocation in Canada
Following the establishment of the Neurological Health
Charities Canada coalition and its advocacy efforts, in
2009, the federal government committed Can$ 15 million
over 4 years for the National Population Health Study
of Neurological Conditions. The study was funded
by the Public Health Agency of Canada, Canadian
Institutes of Health Research and Health Canada. The
expansive programme of research successfully engaged
130 researchers from 30 academic and non-academic
institutions across Canada. In addition, approximately
177 000 Canadians with neurological conditions and
their caregivers offered insight and personal experience
on key areas of the study. Findings from the 4-year
study (2009–2013) were released in September 2014
in the report Mapping connections: an understanding
of neurological conditions in Canada. As a direct result
of this study, epilepsy was added to the Canadian
Primary Care Sentinel Surveillance Network and to the
Canadian Longitudinal Study of Aging. The study findings
are used by governments and organizations to inform
programmes and develop policies related to neurological
conditions.

Box 7.3 Successful advocacy by people
affected by epilepsy led to increased
funding from the US Government
Tony Coelho, a man living with epilepsy, and Steny
Hoyer, whose wife Judith lived with epilepsy, were
elected representatives in the US Congress. They
advocated and continue to advocate for increased
funding and equality of people with epilepsy. Their
knowledge of the political system and relationships
with advocacy organizations like the Epilepsy
Foundation of America has had a significant impact.
In 2018, their advocacy contributed to funding
increases for epilepsy research at the NIH to US$ 184
million. As part of this funding, there has been
a 5-year US$ 16 million cooperative partnership
between the Epilepsy Foundation and the Department
of Health and Human Services and its Centers for
Disease Control and Prevention, focusing on educating
the public, health care professionals and improving
care and support. These agencies are implementing
the recommendations of the 2012 report Epilepsy
across the spectrum: promoting health and
understanding (412), as well as the recommendations
from the periodic NIH conferences on the cures for
epilepsy. The federal government’s activities have
been reviewed through the Interagency Coordinating
Committee on Epilepsy, and each of the major epilepsy
advocacy organizations has been closely involved with
establishing the agenda, goals and evaluation towards
outcomes for the federal agencies addressing epilepsy.

The 2012 report, Epilepsy across the spectrum:
promoting health and understanding, from the
US National Academy of Sciences (formerly the
Institute of Medicine), was the result of a close
collaboration among several federal agencies,
NGOs and epilepsy advocates (412). This report
provides a blueprint of how to proceed in the future
in improving the care of people with epilepsy by
harnessing collective research efforts by groups
across the globe and thus augmenting the power of
epilepsy data. The 13 recommendations included in
the report have directed advocacy and public health
efforts to improve the care and quality of life of
people with epilepsy. With the help of advocates,
implementation of the recommendations has led to
increased funding for epilepsy research and health
education programmes both (Box 7.3).

Source: Public Health Agency of Canada, 2014 (411).
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A regional collaboration in Europe, the e-pilepsy
project (http://www.ucl.ac.uk/www.e-pilepsy.eu),
is a pan-European project that aims to improve
awareness and access to epilepsy surgery across
Europe and involves broad multistakeholder
collaboration. The Directorate-General for Research
of the European Commission contributed to epilepsy
research in the Sixth, Seventh and Eight Framework
Programmes (respectively FP6, FP7 and Horizon
2020), reaching a total of €197.6 million for 135
different projects over the last 12 years.
A joint task force of the ILAE and the IBE in Europe
was set up in 2010 to organize and implement
an advocacy strategy for epilepsy directed at the
European Parliament and Commission. In parallel,
a group of elected Members of the European
Parliament from several Member States was created
to support epilepsy. In 2015, the ILAE and IBE
created a dedicated European legal entity, Epilepsy
Alliance Europe (EAE), which oversees the activity
of the ILAE/IBE joint task force and strengthens its
influence (Box 7.4).
One major achievement of the joint task force and
epilepsy advocacy group was the European Written
Declaration on Epilepsy passed by the EU Parliament
on 15 September 2011. This declaration paved the
way for several important EU-funded initiatives,
including a research call on the process by which
a normal brain develops epilepsy (epileptogenesis)
that funded four large projects with a total budget
of €50 million, and the development of a European
health care network on epilepsy surgery that
later evolved into a European reference network
covering all rare and complex epilepsies (ERN-

EpiCARE – www.epi-care.eu). These EU-funded
initiatives recently joined forces to delineate future
epilepsy research priorities in etiology, mechanisms
of disease, biomarker identification and innovative
treatments. More recently, the joint task force has
considered a more global approach to epilepsy
research, with the view that some very challenging
clinical research objectives can only be tackled at
an international level. Examples are clinical studies
tackling anti-epileptogenesis and SUDEP prevention
that require large sample size of highly selected
patients and very significant funding, two challenges
that can only be tackled through global initiatives.
A comparable global initiative has been resourced
by EU and North American research funding in the
field of TBI. Representatives from the EAE, ILAE, IBE,
AES, Epilepsy Foundation, NIH, Canadian Research
Council and the Research and Health Directorates
of the European Commission have been involved in
initiatives aimed at creating a framework to fund
future global brain research, including funding
calls on epilepsy.
In 2012, a group of 50 international epilepsy
experts from the American Epilepsy Society and
the ILAE agreed that the priorities for new therapy
development for epilepsy are to develop treatments:
with anti-epileptogenic and disease modifying
properties; for drug-resistant seizures; and for
epilepsy-related comorbidities (392). To develop
novel therapeutics, research needs to focus on
the basic neurobiology of various types of seizures
and epilepsies, and their interactions with other
biological systems, as well as environmental
factors that influence seizures. In parallel, there

Box 7.4 Epilepsy Alliance Europe
Epilepsy Alliance Europe is a not-for-profit joint organization that brings together European professional and lay
stakeholders associated with the ILAE and the IBE. Its main objectives are the protection of the rights of people with
epilepsy, the improvement of epilepsy care, the dissemination of awareness and knowledge, and the promotion of
research in epilepsy and its comorbidities, and to establish epilepsy as a health care priority in Europe.
Epilepsy Alliance Europe collaborates with medical centres, technology companies, universities, hospitals, epilepsy
organizations, the pharmaceutical industry and other groups. It also develops information programmes to raise
awareness and understanding of epilepsy in the general public, in people with epilepsy and in those who care for them,
to develop interventions to dispel stigma and to protect the rights of people with epilepsy.
Source: www.epilepsyallianceeurope.org
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Fig. 7.5 Roadmap for collaboration of researchers and advocates to promote research agenda
RESEAR C H E R S

• Create training and
mentoring opportunities
within and across country
borders
• Formulate, pursue and
advocate for research
priorities
• Develop research tools
and strategies to resolve
perceived gaps and address
priority areas
• Promote research
collaborations within and
across country borders
• Improve resource
infrastructure across borders
to enable, sustain and
advance research efforts
globally
• Participate in advocacy
efforts to engage public,
policy-makers and
stakeholders in initiatives
that promote and optimize
research
• Advise policy-makers and
stakeholders in formulating
best policies that may
improve health care services

NGOs AND CIVIL SOCIETY

• Engage representatives
in advocacy for epilepsy
research and inclusion of
priorities in the national
agenda
• Engage local stakeholders
and policy-makers in
transforming local
infrastructure and resources
so as to facilitate research
growth locally and across
country borders
• Engage public in participatory
action research
• Engage non-profit
organizations in research
advocacy

is the need to develop biomarkers that will help
tailor candidate treatments, considering age, sex
and other individualized factors that could affect
efficacy and tolerability.
Finally, some areas of epilepsy research are
expanding, but many areas still need major
progress. For example, there are opportunities at
the intersection between medicine and new digital
technologies. New health digital technologies are
revolutionizing medicine in other fields (i.e. heart
diseases). Nevertheless, very little progress has
been made so far in the field of epilepsy in terms
of predictive or wearable monitoring devices,
for example. This is an area of research and
development where collaborations across different
sectors might be promoted and strengthened. New
digital technologies may have a huge impact on

G O V E R N M E N TA L A G E N C I E S

• Establish funding
mechanisms for research
towards priority areas,
including mechanisms for
collaborative projects
• Create collaborative
interagency programmes
to monitor and optimize
the distribution of funding
resources
• Develop infrastructure and
policies that will enable
rigorous, transparent
research and optimize
research across the spectrum
• Collaborate with researchers
and public in formulating
priorities, policies, and
infrastructure that improve
research and health care
services
• Enable policy changes in
response to current research
outcomes and priorities

the way epilepsy is treated and on the quality of
life of people with epilepsy and their families.
Research collaboration (multisectoral, international,
etc.) should be fostered, particularly with consumers
and consumer organizations, policy-makers and
other relevant stakeholders (Fig. 7.5).

Engagement of people with
epilepsy in research
An important approach to ensure research success
and implementation is the inclusion of people with
epilepsy, their families and civil society organizations.
Participatory action research is an approach where
the target audience of a study, often people with
a health condition, are involved in all stages of a
project, from conceptualization to implementation.
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Such an approach aims to ensure that research
questions are relevant to consumers and consumer
organizations, and other key stakeholders, and
can facilitate study acceptance and feasibility. The
Australian Epilepsy Research Register is one example
of this. It is a database of people with epilepsy
and family members who have given permission
to participate in social and psychological research.
The surveys (“waves”) are conducted every 3 years
(413). Some of the research funding invested in the
Epilepsy Foundation by the Australian Government
was on the outcome of efforts made by parents of
children with rare genetic epilepsies (414).
To address the barriers and facilitators listed in
Table 7.2, there is a need to create an inclusive

consortium of consumers and consumer
organizations, scientific (professional) societies,
health organizations and investigators to identify
strategies to design large-scale clinical trials with
effective recruitment and retention.

Setting epilepsy research
priorities
The joint ILAE/IBE Task Force for Research Priorities
and Advocacy aimed to identify epilepsy research
priorities on a global scale. A survey was conducted
with members of ILAE/IBE which received responses
from 209 individuals representing 40 countries
across all regions. The survey identified the top
research priorities (Box 7.5).

Box 7.5 ILAE/IBE Task Force for Research Priorities and Advocacy
A. Priorities that would require questions to be addressed on a global scale
1. How can we establish affordable treatments and research resources for the epilepsies?
2. Determine the phenotype variability to the epilepsies, with the objective of personalizing therapies for seizures,
epilepsies and related comorbidities.
3. What is the prevalence of comorbidities affecting people with epilepsy; what interventions are effective across
cultures?
4. What is the benefit of existing interventions in the epilepsies?
5. Determine the epilepsy treatment gap in different regions of the world by the study of a large multi-regional cohort.
B. Priorities that would require questions to be addressed on a local scale but would have global applicability
1. The identification of novel strategies and effective treatments for those with drug-resistant epilepsy.
2. What is the basis to epileptogenesis, comorbidities and the role of disease-modifying treatments?
3. What is the role of nonpharmacological interventions?
4. What are the psychiatric outcomes of epilepsy treatment – pharmacological and surgical, especially inclusive of
people with intellectual disability?
5. What is the interactive relationship between epileptic and psychiatric disorders, such as depression and psychosis,
also in association with surgical intervention?

Table 7.3 Epilepsy research priorities – regional and country examples

104

National Institute of Neurological
Disorders and Stroke (NINDS) epilepsy
research benchmarks (USA) (415)

European Forum on Epilepsy
Research (ERF2013) (98)

Research priorities in epilepsy for
the Asia-Oceania region (395)

• Understand the causes of epilepsies
and epilepsy-related neurological,
psychiatric and somatic conditions
• Prevent epilepsy and its progression
• Improve treatment options for
controlling seizures and epilepsyrelated conditions without sideeffects
• Limit or prevent consequences of
seizures and their treatment across
the lifespan

• Understand and manage epilepsy in
the developing brain
• Novel targets for innovative
diagnostics and treatment of
epilepsy
• Prevention and cure of epilepsy
• Epilepsy and comorbidities, with a
special focus on ageing and mental
health

• Recognition of the health burden of
epilepsy, particularly relating to the
treatment gap
• Better understanding of the
preventable causes of epilepsy
• Reduce the psychosocial
consequences of epilepsy
• Develop better therapies and
improved therapeutic outcomes
• Improve the research infrastructure

Epilepsy: a public health imperative

Appreciating the diversity seen in the availability of
resources and health care provision across different
regions and countries of the world, priorities
may differ depending on resources as well as the
etiological nature of epilepsy. Regional priorities
have been identified in Europe and Asia; at a
country level the United States of America has also
set epilepsy research priorities (Table 7.3).

Promoting research in lowresource countries
Over the past 20 years the ILAE, IBE and WHO have
promoted efforts emphasizing the effectiveness of
advocacy for epilepsy research, public awareness
and legislation. Focused on epilepsy care in lowresource settings, the WHO Programme on reducing
the epilepsy treatment gap has demonstrated
success at improving access to epilepsy treatment
and care at the community level (see Chapter 2).
This programme has been successful at enhancing
monitoring and evaluation of services and advocating
for government commitment.
The programme’s projects examined incidence
and prevalence of epilepsy, mostly through doorto-door surveys, and measured stigma, attitudes
and knowledge amongst the general population,
followed by intervention and education. These
collaborations involved community leaders and
traditional healers to maintain sensitivity to
cultural practices. Funding for these projects was
sought from local sources, specifically to have
local commitment to funding and subsequent
implementation.
To facilitate research in LMIC, it is important
to work with local health care providers and
researchers to improve access to information,
training and mentoring, and also to create the
necessary infrastructure and conditions to sustain
and grow research in the LMIC. Some journals
are slowly shifting towards open access, which
can improve access to information. However,
requested publication fees may still be a concern
for authors with limited funding. A challenge for
investigators from low-resource countries is to
obtain the training needed, as well as access to

enriching research facilities and resources. For basic
and translational research, this will also require
the creation of specialized research facilities and
facilitating access to materials and resources that can
be otherwise cost-prohibitive. Training and engaging
clinicians in research may also be challenging
due to heavy clinical loads, poor availability of
mentors or specialist training programmes, or
challenges in implementing clinical research due
to challenging socioeconomic conditions. These
include epilepsy-related stigma, gaps in diagnosing
epilepsy, deficiencies in treatment options that
make it difficult to diagnose “drug-resistant”
epilepsies, or the complexity of health conditions
that make it difficult to tease out etiologies from
comorbid conditions. Epidemiological studies are
also challenging when local study populations
change due to influx of new populations or
migration of local people.
Further, opportunities for training researchers,
retaining and attracting talented investigators who
may integrate into the local research environment
are limited. To sustain such efforts, it will be
imperative to build on and expand local resources.
Conditions pertaining to the local environment
(recruit, fund, sustain and support investigators,
promote collaborations and further training) are
essential and need to be implemented by local
policy-makers and stakeholders so as to avoid
efflux of talent.
An example of efforts to encourage research in
epilepsy was the IBRO/ILAE Neuroscience School
organized in Accra, Ghana (16–22 January 2010) on
“Fundamentals on Epilepsy: Neurobiological, Clinical
and Therapeutic Approaches” (416). Participant
trainees from LMIC and international experts came
together in this week-long course that provided an
update and introduction on the fundamentals of
epilepsy research. Several of these LMIC trainees
were able to identify mentors and opportunities
for training in a more resource-equipped country
with the plan to return and continue building
research in their home country. A big challenge
for such efforts is to ensure that at the end of
the training the trainee will be able to return to
their country and apply new skills and expertise to
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build and grow local research capacity. For this to
occur, local stakeholder collaboration is essential to
formulate attractive local conditions to assist them
in establishing a research system infrastructure in
their country. Training in project and grant proposal
development also needs to be supported.
Another example are summer schools that take place
in Venice, Italy (San Servolo Epilepsy Course) and
São Paulo, Brazil (Latin American Summer School
on Epilepsy). In these schools, faculty members
instruct researchers from LMIC countries in all
aspects of epilepsy, including research opportunities
and how to form effective collaborations, with the
development of mock research projects. Ongoing
mentorship is required once individuals return to
their local environment, paying attention to the
local facilities available. The ILAE has also initiated
programmes, based at international congresses,
for junior investigators to develop leadership
qualities, as well as for more junior investigators
to obtain mentorship from clinical or basic science
investigators and to enhance their presentation
skills. Some regions also operate visiting fellow
schemes within the region, e.g. Commission for
Asian Oceanic Affairs, South Africa (Red Cross
Children’s Hospital, Cape Town). Examples of
local programmes that promote training of young
physicians include the African Paediatric Fellowship
Programme (417) and the World Federation of
Neurology supported adult neurology training
programmes in African centres, such as in Cairo
(Egypt), Rabat (Morocco) and Cape Town (South
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Africa). It is imperative to retain trainees within
regions to avoid the talent drain when they venture
abroad for longer periods of study; some initial
training abroad as highlighted above may sow the
seed for research development but longer term
programmes, e.g. PhDs, should be supported within
the local environment. The recent report of the
African Paediatric Fellowship Programme provided
an example of how training young physicians in
their native environment and enabling them to
acquire skills that will be useful in meeting the
demands of their countries may result in high
retention rates (417).

Conclusion and way
forward
Epilepsy research has enabled remarkable progress
in deepening our understanding of the risk factors
and mechanisms leading to the epilepsies and
comorbidities, and providing us with interventions
and treatments to improve the management
of seizures and their comorbid conditions or
consequences. There are, however, significant
strides to be made to deliver effective cures that
may improve the quality of life, preventing epilepsy
and its comorbidities. There is also a dramatic
inequality in access to and utilization of research
resources and expertise across the globe that limits
our ability to engage in such efforts the global
scientific community makes and to explore research
priorities at a global range.

CHAPTER 7

Research on epilepsy
KEY MESSAGES
• There is a need to increase capacity, funding and training for epilepsy research globally. This
can only be done with enhanced funding and infrastructure. In countries with more limited
resources in particular it is paramount to help reform the local infrastructure, expertise,
academic and socioeconomic environment and culture so as to support and sustain the growth
of epilepsy research and researchers within the country’s borders.
• It is important to continue to optimize research process standardization and to adapt existing
research frameworks and guidance where feasible.
• The ongoing establishment of global and, at times, more regional research priorities, are
important as they can facilitate advocacy for research funding for high needs areas.
• There is a need to enhance efforts to optimize epilepsy research translation and
implementation globally.
• Research collaboration (multisectoral, international, etc.) should be fostered, particularly with
consumers and consumer organizations, policy-makers and other relevant stakeholders.

Chapter 7: Research on epilepsy

107

CHAPTER 8

© Sujan Sarkar

Way forward

Way forward

This report demonstrates the imperative to make
epilepsy a public health priority and that further
action is needed to address the global burden of
epilepsy.

The burden of epilepsy is
high
With around 50 million people affected worldwide
and more than 5 million new cases every year,
epilepsy is one of the most common chronic
neurological conditions. It accounts for 0.5% of
the global burden of disease and affects people
of all ages living in countries of all income levels.
The burden is greatest in LMIC, where nearly
80% of people with epilepsy live: in low-income
countries three-quarters of people do not receive
the treatment they need. People with epilepsy have
an increased risk of premature death. Roughly half
of adults with epilepsy experience physical and
psychiatric comorbidities that worsen seizures and
reduce quality of life. People with epilepsy also often
face barriers in achieving their full potential due to
unmet needs in the areas of civil rights, education,
work, and residential and community services.

Cost-effective and
scalable strategies exist
Epilepsy is a treatable condition – up to 70% of
people with epilepsy could become seizure free
with appropriate management and cost-effective
antiseizure medications. There is strong evidence
and good models for improving epilepsy care
across the world. WHO has demonstrated that
treatment for epilepsy can be provided using a
primary health care approach, ensuring all people
in need of services have access to good quality care
without financial hardship. However, people with
epilepsy still have difficulty accessing appropriate
and affordable health care in many countries.
This report reveals the substantial progress made
since the initiation of the Global Campaign Against
Epilepsy in 1997, and clearly shows the power
of collaboration between WHO and civil society
organizations in advancing a public health agenda,
but also the large amount of work remaining. The
WHA resolution on the global burden of epilepsy
was a milestone, giving strength to raising epilepsy
on public health agendas and calling for coordinated
action to defeat its burden.
Now, efforts are needed at the individual, health
system and societal levels to reduce the high burden
of epilepsy and improve the quality of life of people
affected by this condition (Fig. 8.1). More action is
needed globally, in every country, across these levels.
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Fig. 8.1 Action needed to defeat epilepsy
INDIVIDUAL LEVEL
• Promote help seeking for appropriate and
comprehensive health care of epilepsy and
comorbid conditions
• Enhance adherence to antiseizure medicines
• Improve access to information on epilepsy
and social support within the community

SOCIETAL LEVEL

HEALTH SYSTEM LEVEL

• Improve community programmes and disability
grants for people with epilepsy
• Promote legislation for people with epilepsy,
including protection for education, employment
and civil rights
• Improve epidemiologic data collection systems
across governments
• Invest in research funding globally to improve
epilepsy care, including promoting research in
LMIC where the burden is the highest

• Develop national guidelines for epilepsy care
• Train nonspecialist providers for epilepsy
care and comorbid conditions, improve
referral systems and access to diagnostic
testing
• Improve access and sustainability of
affordable antiseizure medicines
• Improve care for preventable causes of
epilepsy, such as perinatal risk factors, CNS
infections and stroke

INTERVENTIONS AT THE
INDIVIDUAL LEVEL

People with epilepsy require longterm and comprehensive health care.
Understanding the need and improved
outcomes for good medication
adherence is crucial to epilepsy
treatment. Furthermore, epilepsy is
associated with other conditions,
including depression, anxiety, dementia
and learning disabilities. Screening for
these conditions is important.
People with epilepsy and families
should be included within community
programmes to help increase awareness
and knowledge about epilepsy
treatment and to reduce stigma and
discrimination. Efforts from within
communities for peer and community
support are important parts of care.

INTERVENTIONS AT THE
HEALTH SYSTEM LEVEL

System building needs to expand from
government and nongovernmental
partners, to health centres and
communities.
Health systems across countries need
to strengthen guidelines for integrated
delivery of physical and mental health
care, including epilepsy. Guidelines
should incorporate screening for
epilepsy and comorbid conditions,
training primary care providers to
deliver epilepsy treatment and improve
referral systems. The WHO mhGAP
guidelines are an example with epilepsy
as a priority condition.
Increased access to sustainable and
affordable medication supplies is
imperative.
The WHO Programme for reducing
the epilepsy treatment gap is an
example of how to approach health
systems strengthening for epilepsy (see
Chapter 2).

INTERVENTIONS AT THE
SOCIETAL LEVEL

Social programmes and legislation for
promotion and protection of the rights
of people with epilepsy are essential
as they often encounter barriers in
employment, education, civil rights,
residential and community services, and
access to appropriate, affordable health
care.
Programmes for stigma reduction
and peer and community support
programmes can improve attitudes and
reduce discrimination.
Enhanced funding for research and
public health programmes are necessary
to improve epilepsy care.
Better data and information systems are
needed to make the case for prioritizing
epilepsy in global public health agendas.
The implementation of policies and
plans for epilepsy is required to enhance
universal coverage for services.

Effective interventions for prevention
are available and can be delivered
as part of broader public health
responses (e.g. perinatal health care and
communicable disease control).

Chapter 8: Way forward

111

Everyone has a role to play
There are specific actions that different stakeholder
groups can take to ensure that people with
epilepsy live healthier, longer lives. Government
policy-makers, public health managers, health
care providers and NGOs need to work together
in a coordinated way that includes people with
epilepsy and their families in order for progress to
be made (276).

Policy-makers and public health
managers
• Prioritize epilepsy as an important health care
issue.
• Provide funding to decrease stigma and to
conduct epilepsy research.
• Integrate epilepsy management into primary
health care.
• Guarantee the reliable and affordable supply
of antiseizure medicines.
• Formulate, strengthen and implement
effective and inclusive national health policies
and legislation that protect the human rights
of people with epilepsy.
• Ensure that local and national stakeholders,
including people with epilepsy and their
families, become involved in policy-making
plans.
• Strengthen health information and surveillance
systems to capture better data on epilepsy.

Health care providers
• Learn more about epilepsy and the associated
burden in the community.
• Identify and collaborate with other health
care providers or community groups who
can help advocate for and support people
with epilepsy.
• Request and participate in training on epilepsy
management to build skills in assessing and
treating epilepsy.
• Advocate to administrators and policy-makers
for the integration of epilepsy treatment and
care into the primary health care system of
your region or country.

Nongovernmental organizations
• Ensure governments provide better health
care for people with epilepsy.
• Help reduce stigma and prevent discrimination
by organizing education and awarenessraising activities for the community and health
service providers.
• Implement support programmes to help
people with epilepsy and their families to
be fully integrated into the community, in
professional and social capacities.
• Activate networks and lobby administrators,
policy-makers and other stakeholders to learn
more about epilepsy and establish national
policies.

An opportunity for all stakeholders to join together and speak with one global voice
International Epilepsy Day, celebrated annually, is a day for people
with epilepsy to share their experiences, to raise awareness
about epilepsy and the need for improved treatment, counter
misconceptions and to advocate for policy change and investment in
research. The day is celebrated around the world with events led by
IBE and ILAE in more than 120 countries.
International Epilepsy Day provides a platform to lend a global voice to people with epilepsy. These voices are the
most powerful advocates and can demonstrate clearly that epilepsy is much more than seizures. Each year people with
epilepsy share photos, videos and personal stories.
More information can be found at: https://internationalepilepsyday.org/
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People with epilepsy and their families
• For people who have epilepsy, seek treatment.
• Learn more about epilepsy and talk to health
care providers about available treatment.
• Find out if there are community support
groups or NGOs that raise awareness about
epilepsy and provide support.
• Work with advocacy groups or create a
support group for people with epilepsy and
their families.

The general public
• Support people with epilepsy to have the
highest possible quality of life.
• Learn more about epilepsy. Help reduce stigma
by talking openly about the facts of epilepsy
with family, friends and community.
• Lobby administrators, policy-makers and
other community members to learn more
about epilepsy.
• Get involved with epilepsy-focused groups
or NGOs to support their efforts.

EPILEPSY
A public health imperative

The time to act is NOW.
Urgent actions are needed, and these include:
• Promote epilepsy as a public health priority to reduce its burden.
• Improve public attitudes, reduce stigma and promote protection of the rights of people with
epilepsy.
• Invest in health and social care systems to improve accessibility to epilepsy care.
• Enhance access to cost-effective antiseizure medicines globally.
• Prevent acquired epilepsies through improved care for common causes, such as perinatal
injury, central nervous system infections, stroke and traumatic brain injuries.
• Increase priority given to epilepsy in research agendas.

Chapter 8: Way forward

113

References
1.

Fiest KM, Sauro KM, Wiebe S, Patten SB, Kwon CS,
Dykeman J, et al. Prevalence and incidence of epilepsy:
a systematic review and meta-analysis of international
studies. Neurology. 2017;88(3):296-303.

2.

GBD 2016 Epilepsy Collaborators. Global, regional,
and national burden of neurological disorders, 19902016: a systematic analysis for the Global Burden of
Disease Study 2016. Lancet Neurol. 2019.

3.

Devinsky O, Spruill T, Thurman D, Friedman D.
Recognizing and preventing epilepsy-related mortality:
a call for action. Neurology. 2016;86(8):779-86.

4.

Gaitatzis A, Sisodiya SM, Sander JW. The somatic
comorbidity of epilepsy: a weighty but often
unrecognized burden. Epilepsia. 2012;53(8):1282-93.

5.

Gaitatzis A, Trimble MR, Sander JW. The psychiatric
comorbidity of epilepsy. Acta Neurol Scand.
2004;110(4):207-20.

6.

Keezer MR, Sisodiya SM, Sander JW. Comorbidities
of epilepsy: current concepts and future perspectives.
Lancet Neurol. 2016;15(1)106-115.

7.

Fiest KM, Birbeck GL, Jacoby A, Jette N. Stigma in
epilepsy. Curr Neurol Neurosci Rep. 2014;14(5):444.

8.

Chomba E, Haworth A, Atadzhanov M, Mbewe E,
Birbeck GL. The socioeconomic status of children with
epilepsy in Zambia: implications for long-term health
and well-being. Epilepsy Behav. 2008;13(4):620-3.

9.

Brodie MJ, Barry SJ, Bamagous GA, Norrie JD, Kwan
P. Patterns of treatment response in newly diagnosed
epilepsy. Neurology. 2012;78(20):1548-54.

10. Meyer AC, Dua T, Ma J, Saxena S, Birbeck G. Global
disparities in the epilepsy treatment gap: a systematic
review. Bull World Health Organ. 2010;88(4):260-6.
11. UN General Assembly. Transforming our world: the
2030 Agenda for Sustainable Development. 21
October 2015, A/RES/70/1 (https://www.refworld.org/
docid/57b6e3e44.html, accessed 10 May 2019).
12. World Health Assembly, 68. Global burden of
epilepsy and the need for coordinated action at the
country level to address its health, social and public
knowledge implications. Report by the Secretariat.
Geneva: World Health Organization; 2015 (http://apps.
who.int/gb/ebwha/pdf_files/WHA68/A68_12-en.pdf,
accessed 5 June 2019).
13. Fisher RS, Acevedo C, Arzimanoglou A, Bogacz
A, Cross JH, Elger CE, et al. ILAE official report: a

114

Epilepsy: a public health imperative

practical clinical definition of epilepsy. Epilepsia.
2014;55(4):475-82.
14. Kwan P, Arzimanoglou A, Berg AT, Brodie MJ, Allen
Hauser W, Mathern G, et al. Definition of drug
resistant epilepsy: consensus proposal by the ad hoc
Task Force of the ILAE Commission on Therapeutic
Strategies. Epilepsia. 2010;51(6):1069-77.
15. Kwan P and Brodie MJ. Definition of refractory
epilepsy: defining the indefinable? Lancet Neurol.
2010;9(1):27-9.
16. Fisher RS, van Emde Boas W, Blume W, Elger C,
Genton P, Lee P, et al. Epileptic seizures and epilepsy:
definitions proposed by the International League
Against Epilepsy (ILAE) and the International Bureau
for Epilepsy (IBE). Epilepsia. 2005;46(4):470-2.
17. Beghi E, Carpio A, Forsgren L, Hesdorffer DC,
Malmgren K, Sander JW, et al. Recommendation for
a definition of acute symptomatic seizure. Epilepsia.
2010;51(4):671-5.
18. Devinsky O, Bundock E, Hesdorffer D, Donner E,
Moseley B, Cihan E, et al. Resolving ambiguities in
SUDEP classification. Epilepsia. 2018;59(6):1220-33.
19. Trinka E, Cock H, Hesdorffer D, Rossetti AO, Scheffer
IE, Shinnar S, et al. A definition and classification
of status epilepticus - report of the ILAE Task Force
on Classification of Status Epilepticus. Epilepsia.
2015;56(10):1515-23.
20. Proposal for revised clinical and
electroencephalographic classification of epileptic
seizures. From the Commission on Classification and
Terminology of the International League Against
Epilepsy. Epilepsia. 1981;22(4):489-501.
21. Fisher RS. The new classification of seizures by the
International League Against Epilepsy 2017. Curr
Neurol Neurosci Rep. 2017;17(6):48.
22. Scheffer IE, Berkovic S, Capovilla G, Connolly MB,
French J, Guilhoto L, et al. ILAE classification of the
epilepsies. Position paper of the ILAE Commission
for Classification and Terminology. Epilepsia.
2017;58(4):512-21.
23. Group GBDNDC. Global, regional, and national
burden of neurological disorders during 1990-2015: a
systematic analysis for the Global Burden of Disease
Study 2015. Lancet Neurol. 2017;16(11):877-97.
24. Kwan P and Brodie MJ. Early identification of
refractory epilepsy. N Engl J Med. 2000;342(5):314-9.

25. Thurman DJ, Logroscino G, Beghi E, Hauser WA,
Hesdorffer DC, Newton CR, et al. The burden of
premature mortality of epilepsy in high-income
countries: a systematic review from the Mortality Task
Force of the International League Against Epilepsy.
Epilepsia. 2017;58(1):17-26.
26. Levira F, Thurman DJ, Sander JW, Hauser WA,
Hesdorffer DC, Masanja H, et al. Premature mortality
of epilepsy in low- and middle-income countries: a
systematic review from the Mortality Task Force of
the International League Against Epilepsy. Epilepsia.
2017;58(1):6-16.
27. Thurman DJ, Beghi E, Begley CE, Berg AT, Buchhalter
JR, Ding D, et al. Standards for epidemiologic studies
and surveillance of epilepsy. Epilepsia. 2011;52(suppl
7):2-26.
28. Beghi E and Hesdorffer D. Prevalence of epilepsy--an
unknown quantity. Epilepsia. 2014;55(7):963-7.
29. Hauser WA, Beghi E. First seizure definitions and
worldwide incidence and mortality. Epilepsia.
2008;49(suppl 1):8-12.
30. Bharucha NE, Bharucha EP, Bharucha AE, Bhise AV,
Schoenberg BS. Prevalence of epilepsy in the Parsi
community of Bombay. Epilepsia. 1988;29(2):111-5.
31. Hauser WA, Annegers JF, Kurland LT. Incidence of
epilepsy and unprovoked seizures in Rochester,
Minnesota: 1935-1984. Epilepsia. 1993;34(3):453-68.
32. Camfield P and Camfield C. Incidence, prevalence and
aetiology of seizures and epilepsy in children. Epileptic
Disord. 2015;17(2):117-23.
33. Wirrell EC, Grossardt BR, Wong-Kisiel LC, Nickels KC.
Incidence and classification of new-onset epilepsy and
epilepsy syndromes in children in Olmsted County,
Minnesota from 1980 to 2004: a population-based
study. Epilepsy Res. 2011;95(1-2):110-8.

Donner E, et al. Practice guideline summary: sudden
unexpected death in epilepsy incidence rates and
risk factors: Report of the Guideline Development,
Dissemination, and Implementation Subcommittee of
the American Academy of Neurology and the American
Epilepsy Society. Neurology. 2017;88(17):1674-80.
40. Hesdorffer DC, Benn EK, Cascino GD, Hauser WA.
Is a first acute symptomatic seizure epilepsy?
Mortality and risk for recurrent seizure. Epilepsia.
2009;50(5):1102-8.
41. Kotsopoulos IA, Evers SM, Ament AJ, de Krom MC.
Estimating the costs of epilepsy: an international
comparison of epilepsy cost studies. Epilepsia.
2001;42(5):634-40.
42. Strzelczyk A, Reese JP, Dodel R, Hamer HM. Cost of
epilepsy: a systematic review. Pharmacoeconomics.
2008;26(6):463-76.
43. Allers K, Essue BM, Hackett ML, Muhunthan J,
Anderson CS, Pickles K, et al. The economic impact
of epilepsy: a systematic review. BMC Neurol.
2015;15:245.
44. Global Burden of Disease Collaborative Network.
Global Burden of Disease Study 2016 (GBD 2016)
Results. Seattle, USA: Institute for Health Metrics and
Evaluation: 2017.
45. Fiest KM, Dykeman J, Patten SB, Wiebe S, Kaplan GG,
Maxwell CJ, et al. Depression in epilepsy: a systematic
review and meta-analysis. Neurology. 2013;80(6):5909.
46. Scott AJ, Sharpe L, Hunt C, Gandy M. Anxiety and
depressive disorders in people with epilepsy: a metaanalysis. Epilepsia. 2017;58(6):973-82.
47. WHO. Depression and other common mental
disorders: global health estimates. Geneva: World
Health Organization; 2017.

34. Zarrelli MM, Beghi E, Rocca WA, Hauser WA. Incidence
of epileptic syndromes in Rochester, Minnesota: 19801984. Epilepsia. 1999;40(12):1708-14.

48. Verrotti A, Carrozzino D, Milioni M, Minna M, Fulcheri
M. Epilepsy and its main psychiatric comorbidities in
adults and children. J Neurol Sci. 2014;343(1-2):23-9.

35. Olafsson E, Ludvigsson P, Gudmundsson G, Hesdorffer
D, Kjartansson O, Hauser WA. Incidence of unprovoked
seizures and epilepsy in Iceland and assessment of the
epilepsy syndrome classification: a prospective study.
Lancet Neurol. 2005;4(10):627-34.

49. Patel RS, Elmaadawi A, Mansuri Z, Kaur M, Shah
K, Nasr S. Psychiatric comorbidities and outcomes
in epilepsy patients: an insight from a nationwide
inpatient analysis in the United States. Cureus.
2017;9(9):e1686.

36. de Boer HM, Mula M, Sander JW. The global
burden and stigma of epilepsy. Epilepsy Behav.
2008;12(4):540-6.

50. Clancy MJ, Clarke MC, Connor DJ, Cannon M, Cotter
DR. The prevalence of psychosis in epilepsy; a
systematic review and meta-analysis. BMC Psychiatry.
2014;14:75.

37. Watila MM, Balarabe SA, Ojo O, Keezer MR, Sander
JW. Overall and cause-specific premature mortality
in epilepsy: a systematic review. Epilepsy Behav.
2018;87:213-25.
38. Sveinsson O, Andersson T, Carlsson S, Tomson T. The
incidence of SUDEP: A nationwide population-based
cohort study. Neurology. 2017;89(2):170-7.
39. Harden C, Tomson T, Gloss D, Buchhalter J, Cross JH,

51. Pompili M, Girardi P, Tatarelli G, Angeletti G, Tatarelli
R. Suicide after surgical treatment in patients with
epilepsy: a meta-analytic investigation. Psychol Rep.
2006;98(2):323-38.
52. Bell GS, Gaitatzis A, Bell CL, Johnson AL, Sander JW.
Suicide in people with epilepsy: how great is the risk?
Epilepsia. 2009;50(8):1933-42.

References

115

53. Hesdorffer DC, Ishihara L, Mynepalli L, Webb DJ, Weil
J, Hauser WA. Epilepsy, suicidality, and psychiatric
disorders: a bidirectional association. Ann Neurol.
2012;72(2):184-91.
54. Toure, Coume, Ndiaye, Zunzunegui, Bacher, Diop, et
al. Risk factors for dementia in a Senegalese elderly
population aged 65 years and over. Dement Geriatr
Cogn Dis Extra. 2012;2:160-8.

68. Berg AT and Shinnar S. The risk of seizure recurrence
following a first unprovoked seizure: a quantitative
review. Neurology. 1991;41(7):965-72.
69. Kwan P and Sander JW. The natural history of
epilepsy: an epidemiological view. J Neurol Neurosurg
Psychiatry. 2004;75(10):1376-81.

55. Hinnell C, Williams J, Metcalfe A, Patten SB, Parker
R, Wiebe S, et al. Health status and health-related
behaviors in epilepsy compared to other chronic
conditions – a national population-based study.
Epilepsia. 2010;51(5):853-61.

70. Placencia M, Shorvon SD, Paredes V, Bimos C, Sander
JW, Suarez J, et al. Epileptic seizures in an Andean
region of Ecuador. Incidence and prevalence and
regional variation. Brain. 1992;115 ( Pt 3):771-82.

56. Lhatoo SD and Sander JW. The epidemiology
of epilepsy and learning disability. Epilepsia.
2001;42(suppl 1):6-9; discussion 19-20.

71. Wang WZ, Wu JZ, Ma GY, Dai XY, Yang B, Wang TP, et
al. Efficacy assessment of phenobarbital in epilepsy:
a large community-based intervention trial in rural
China. Lancet Neurol. 2006;5(1):46-52.

57. Wagner AP, Croudace TJ, Bateman N, Pennington
MW, Prince E, Redley M, et al. Clinical services for
adults with an intellectual disability and epilepsy: a
comparison of management alternatives. PLoS One.
2017;12(7):e0180266.
58. Pastor PN, Reuben CA, Kobau R, Helmers SL, Lukacs
S. Functional difficulties and school limitations of
children with epilepsy: findings from the 2009-2010
National Survey of Children with Special Health Care
Needs. Disabil Health J. 2015;8(2):231-9.
59. Sillanpaa M and Cross JH. The psychosocial impact of
epilepsy in childhood. Epilepsy Behav. 2009;15(suppl
1):S5-10.
60. Wei SH and Lee WT. Comorbidity of childhood epilepsy.
J Formos Med Assoc. 2015;114(11):1031-8.
61. Coppola G, Fortunato D, Auricchio G, Mainolfi C,
Operto FF, Signoriello G, et al. Bone mineral density in
children, adolescents, and young adults with epilepsy.
Epilepsia. 2009;50(9):2140-6.
62. El-Khayat HA, Abd El-Basset FZ, Tomoum HY, Tohamy
SM, Zaky AA, Mohamed MS, et al. Physical growth
and endocrinal disorders during pubertal maturation
in girls with epilepsy. Epilepsia. 2004;45(9):1106-15.
63. Beghi E, Giussani G, Sander JW. The natural
history and prognosis of epilepsy. Epileptic Disord.
2015;17(3):243-53.
64. Sillanpaa M and Schmidt D. Natural history of treated
childhood-onset epilepsy: prospective, long-term
population-based study. Brain. 2006;129(Pt 3):617-24.
65. Shorvon SD and Goodridge DM. Longitudinal cohort
studies of the prognosis of epilepsy: contribution of
the National General Practice Study of Epilepsy and
other studies. Brain. 2013;136(Pt 11):3497-510.
66. Berg AT and Rychlik K. The course of childhood-onset
epilepsy over the first two decades: a prospective,
longitudinal study. Epilepsia. 2015;56(1):40-8.
67. Giussani G, Canelli V, Bianchi E, Erba G, Franchi C,
Nobili A, et al. Long-term prognosis of epilepsy,

116

prognostic patterns and drug resistance: a populationbased study. Eur J Neurol. 2016;23(7):1218-27.

Epilepsy: a public health imperative

72. Watts AE. The natural history of untreated
epilepsy in a rural community in Africa. Epilepsia.
1992;33(3):464-8.
73. Nicoletti A, Sofia V, Vitale G, Bonelli SI, Bejarano
V, Bartalesi F, et al. Natural history and mortality
of chronic epilepsy in an untreated population of
rural Bolivia: a follow-up after 10 years. Epilepsia.
2009;50(10):2199-206.
74. Ba-Diop A, Marin B, Druet-Cabanac M, Ngoungou
EB, Newton CR, Preux PM. Epidemiology, causes, and
treatment of epilepsy in sub-Saharan Africa. Lancet
Neurol. 2014;13(10):1029-44.
75. WHO. Everybody’s business: strengthening health
systems to improve health outcomes: WHO’s
framework for action. Geneva: World Health
Organization; 2007.
76. GCAE. Global Campaign Against Epilepsy: out of the
shadows. Heemstede, the Netherlands: ILAE/IBE/WHO
Global Campaign Against Epilepsy; 2003.
77. GCAE. Basic principles and guidance instrument for
developing, adopting and implementing epilepsy
legislation. Heemstede, the Netherlands: ILAE/IBE/
WHO Global Campaign Against Epilepsy; 2012.
78. WHO. Epilepsy management at primary health level in
rural China: a demonstration project. Geneva: World
Health Organization; 2009.
79. Wang W, Wu J, Dai X, Ma G, Yang B, Wang T, et al.
Global Campaign Against Epilepsy: assessment of
a demonstration project in rural China. Bull World
Health Organ. 2008;86(12):964-9.
80. Epilepsy in the WHO African Region: scaling up
epilepsy care. Brazzaville: World Health Organization
Regional Office for Africa: 2016.
81. Fight against epilepsy initiative in Ghana: WHO
Programme on reducing the epilepsy treatment gap
2012–2016. Accra: Ministry of Health Ghana; 2018.
82. Fight against epilepsy initiative in Mozambique: WHO
Programme on reducing the epilepsy treatment gap

2013–2017. Maputo: Ministry of Health Mozambique;
2019.
83. Myanmar Epilepsy Initiative: WHO Programme on
reducing the epilepsy treatment gap 2013–2017.
Yangon: Ministry of Health and Sports; 2018.
84. Resolution WHA68.20. Global burden of epilepsy and
the need for coordinated action at the country level
to address its health, social and public knowledge
implications. In: Sixty-eighth World Health Assembly,
Geneva, 18–26 May 2015. Resolutions and decisions,
annexes. Geneva: World Health Organization;
2015:80–3 (WHA68/2015/REC/1; http://apps.who.int/
gb/ebwha/pdf_files/WHA68-REC1/A68_R1_REC1-en.
pdf#page=1, accessed 29 May 2019).
85. Li S. Commentary: from global campaign to global
commitment. Epilepsia. 2015;56(11):1658-9.
86. Covanis A, Guekht A, Li S, Secco M, Shakir R, Perucca
E. From global campaign to global commitment:
the World Health Assembly’s resolution on epilepsy.
Epilepsia. 2015;56(11):1651-7.
87. Mugumbate J, Zimba AM. Epilepsy in Africa: past,
present, and future. Epilepsy Behav. 2018;79:239-41.
88. WHO. Kenya national guidelines for the management
of epilepsy launched. Kenya: World Health
Organization Regional Office for Africa; 2014 (http://
www.afro.who.int/news/kenya-national-guidelinesmanagement-epilepsy-launched, accessed 15 April
2019).
89. National Epilepsy Coordination Committee [website].
Nairobi, Kenya; 2019 (http://epilepsykenya.org/,
accessed 15 April 2019).
90. Swaziland National Non Communicable Disease
Prevention and Control Policy. Brazzaville: World
Health Organization Regional Office for Africa; 2016
(https://www.iccp-portal.org/system/files/plans/SWZ_
B3_Swaziland%20National%20NCD%20Policy%20
2016.pdf, accessed 15 April 2019).
91. United Nations. Political declaration of the High-level
Meeting of the General Assembly on the Prevention
and Control of Non-communicable Diseases. United
Nations General Assembly; 2011 (http://www.who.
int/nmh/events/un_ncd_summit2011/political_
declaration_en.pdf, accessed 15 April 2019).
92. United Nations. Sustainable Development Goal 3:
Ensure healthy lives and promote well-being for all
at all ages. Sustainable Development Knowledge
Platform; 2018 (https://sustainabledevelopment.
un.org/sdg3, accessed 5 June 2019).
93. Manjomo RC, Mwagomba B, Ade S, Ali E, Ben-Smith
A, Khomani P, et al. Managing and monitoring chronic
non-communicable diseases in a primary health
care clinic, Lilongwe, Malawi. Public Health Action.
2016;6(2):60-5.
94. Federal Register of Legislation. National Disability
Insurance Scheme Act 2013 [website]. Government

of Australia; 2019 (https://www.legislation.gov.au/
Details/C2018C00276, accessed 15 April 2019).
95. Institute of Medicine Committee on the Public Health
Dimensions of the Epilepsies. Epilepsy across the
spectrum: promoting health and understanding.
Washington (DC): The National Academies Press;
2012.
96. Gilson L and Agyepong IA. Strengthening health
system leadership for better governance: what does it
take? Health Policy Plan. 2018;33(suppl 2):ii1-ii4.
97. Paragua-Zuellig H. Chapter 48. Perspectives on
epilepsy from the Philippines. In: ES Krishnamoorthy,
SD Shorvon, SC Schachter, editors. Epilepsy a global
approach. Cambridge, UK: Cambridge University Press;
2017:212-216.
98. Baulac M, de Boer H, Elger C, Glynn M, Kalviainen R,
Little A, et al. Epilepsy priorities in Europe: a report
of the ILAE-IBE Epilepsy Advocacy Europe Task Force.
Epilepsia. 2015;56(11):1687-95.
99. Winston GP and Jaiser SR. Western driving regulations
for unprovoked first seizures and epilepsy. Seizure.
2012;21(5):371-6.
100. WHO. Mental health policy and service guidance
package: Mental health legislation and human rights.
Geneva: World Health Organization; 2003.
101. Del Brutto OH. Neurocysticercosis. Handb Clin Neurol.
2014;121:1445-1459. doi:10.1016/b978-0-70204088-7.00097-3.
102. United Nations. Universal Declaration of Human
Rights. Adopted by General Assembly resolution 217
A(III) of 10 December 1948. The Universal Declaration
is available in 369 language variations on the website
of the Office of the United Nations High Commissioner
for Human Rights.
103. United Nations General Assembly. International Bill of
Human Rights. A/RES/217(III)A-E, 1948 (https://www.
refworld.org/docid/3b00f08b48.html, accessed 15
April 2019).
104. United Nations. Convention on the Rights of Persons
with Disabilities and Optional Protocol. New York:
United Nations General Assembly; 2008.
105. WHO. Atlas: epilepsy care in the world 2005. Geneva:
World Health Organization; 2005.
106. PAHO. Report on epilepsy in Latin America and the
Caribbean. Washington (DC): Pan American Health
Organization; 2013 (https://www.paho.org/hq/
dmdocuments/2014/epilepsy-ENG-final.pdf, accessed
15 April 2019).
107. Bishop M and Chiu CY. Epilepsy and employment. In:
Pinikahana J, Walker C, editors. Society, behaviour and
epilepsy. New York: Nova Science Publishers; 2011:93114.
108. Birbeck GL. Epilepsy care in developing countries: part
I of II. Epilepsy Curr. 2010;10(4):75-9.

References

117

109. Jowett M, Brunal MP, Flores G, Cylus J. Spending
targets for health: no magic number. WHO/
HIS/HGF/HFWorkingPaper/16.1. Geneva: World
Health Organization; 2016 (http://apps.who.
int/iris/bitstream/10665/250048/1/WHO-HISHGFHFWorkingPaper-16.1-eng.pdf, accessed 15 April
2015).
110. WHO. Epilepsy in the WHO South-East Asian
Region: bridging the gap. New Delhi: World Health
Organization Regional Office for South-East Asia,
ILAE/IBE/WHO Global Campaign Against Epilepsy;
2011.
111. Trevathan E. “Flying blind” without epilepsy
surveillance data. Neurology. 2011;76(1):10-1.
112. Murray CJL and Lopez AD. Measuring global health:
motivation and evolution of the Global Burden of
Disease Study. Lancet. 2017;390(10100):1460-4.
113. Leonardi M and Ustun TB. The global burden of
epilepsy. Epilepsia. 2002;43(suppl 6):21-5.
114. Koh HK, Kobau R, Whittemore VH, Mann MY, Johnson
JG, Hutter JD, et al. Toward an integrated public health
approach for epilepsy in the 21st century. Prev Chronic
Dis. 2014;11:E146.
115. Blewett LA, Call KT, Turner J, Hest R. Data resources for
conducting health services and policy research. Annual
Review of Public Health. 2018;39(1):437-452.
116. Hesse BW, Gaysynsky A, Ottenbacher A, Moser
RP, Blake KD, Chou WY, et al. Meeting the healthy
people 2020 goals: using the Health Information
National Trends Survey to monitor progress on
health communication objectives. J Health Commun.
2014;19(12):1497-509.
117. Tomson T, Battino D, Bonizzoni E, Craig JJ, Lindhout D,
Perucca E, et al. Antiepileptic drugs and intrauterine
death: a prospective observational study from EURAP.
Neurology. 2015;85(7):580-8.
118. Tomson T, Marson A, Boon P, Canevini MP, Covanis A,
Gaily E, et al. Valproate in the treatment of epilepsy in
girls and women of childbearing potential. Epilepsia.
2015;56(7):1006-19.
119. Vajda FJ, O’Brien TJ, Graham J, Lander CM, Eadie
MJ. The Australian register of antiepileptic drugs
in pregnancy: changes over time in the epileptic
population. J Clin Neurosci. 2014;21(9):1478-82.
120. Universal health coverage. Health systems [website].
Geneva: World Health Organization; 2018 (https://
www.who.int/healthsystems/universal_health_
coverage/en/, accessed 17 April 2019).
121. Patel V, Chisholm D, Dua T, Laxminarayan R, MedinaMora ME, editors. Mental, neurological, and substance
use disorders. disease control priorities (third edition),
volume 4. Washington (DC): World Bank; 2015.
doi:10.1596/978-1-4648-0426-7.
122. Fleeman N and Bradley PM. Care delivery and self-

118

Epilepsy: a public health imperative

management strategies for children with epilepsy.
Cochrane Database Syst Rev. 2018;3:CD006245.
123. Megiddo I, Colson A, Chisholm D, Dua T, Nandi A,
Laxminarayan R. Health and economic benefits
of public financing of epilepsy treatment in India:
An agent-based simulation model. Epilepsia.
2016;57(3):464-74.
124. Chisholm D, WHO-CHOICE. Cost-effectiveness of firstline antiepileptic drug treatments in the developing
world: a population-level analysis. Epilepsia.
2005;46(5):751-9.
125. Jette N, Reid AY, Wiebe S. Surgical management of
epilepsy. CMAJ. 2014;186(13):997-1004.
126. Picot MC, Jaussent A, Neveu D, Kahane P, Crespel A,
Gelisse P, et al. Cost-effectiveness analysis of epilepsy
surgery in a controlled cohort of adult patients with
intractable partial epilepsy: a 5-year follow-up study.
Epilepsia. 2016;57(10):1669-79.
127. Langfitt JT, Holloway RG, McDermott MP, Messing
S, Sarosky K, Berg AT, et al. Health care costs
decline after successful epilepsy surgery. Neurology.
2007;68(16):1290-8.
128. Jetté N and Wiebe S. Health economic analyses
of epilepsy surgery. In: Malmgren K, Baxendale S,
Cross H, editors. Long-term outcomes of epilepsy
surgery in adults and children. Switzerland: Springer
International Publishing; 2015:225-267.
129. Cross JH. New research with diets and epilepsy. J Child
Neurol. 2013;28(8):970-4.
130. Chisholm D and Saxena S. Cost effectiveness of
strategies to combat neuropsychiatric conditions in
sub-Saharan Africa and South East Asia: mathematical
modelling study. BMJ. 2012;344:e609.
131. Cameron A, Bansal A, Dua T, Hill SR, Moshe SL,
Mantel-Teeuwisse AK, et al. Mapping the availability,
price, and affordability of antiepileptic drugs in 46
countries. Epilepsia. 2012;53(6):962-9.
132. WHO. Monitoring the building blocks of health
systems: a handbook of indicators and their
measurement strategies. Geneva: World Health
Organization; 2010.
133. NICE. How to use quality standards. London: National
Institute of Health and Care Excellence (NICE); 2019
(https://www.nice.org.uk/standards-and-indicators/
how-to-use-quality-standards, accessed 15 April
2019).
134. Donabedian A. The quality of care. How can it be
assessed? JAMA. 1988;260(12):1743-8.
135. WHO. Standards for improving quality of maternal
and newborn care in health facilities. Geneva: World
Health Organization; 2016.
136. WHO. mhGAP Evidence Resource Centre. Geneva:
World Health Organization; 2018 (https://www.who.
int/mental_health/mhgap/evidence/en/, accessed 15
April, 2019).

137. WHO. mhGAP intervention guide for mental,
neurological and substance use disorders in nonspecialized health settings: mental health Gap Action
Programme (mhGAP) – version 2.0. Geneva: World
Health Organization; 2017.
138. WHO. mhGAP training manuals for the mhGAP
intervention guide for mental, neurological and
substance use disorders in non-specialized health
settings version 2.0 (for field testing). Geneva: World
Health Organization; 2017.
139. WHO. WHO Mental Health Gap Action Programme
(mhGAP) [website]. Geneva: World Health
Organization (http://www.who.int/mental_health/
mhgap/en/, accessed 15 April 2019).
140. Dmytraczenko T, Almeida G, editors. Towards
universal health coverage and equity in LAC
countries. Washington (DC): International Bank for
Reconstruction and Development/World Bank; 2015
(https://openknowledge.worldbank.org/bitstream/
handle/10986/22026/9781464804540.pdf, accessed
15 April 2019).
141. Zelano J, Klecki J, Christensen J, Tomson T, Malmgren
K, ESBACE Consortium Collaborators. The provision of
epilepsy care across Europe 2017: a 17-year follow-up
survey. Epilepsia Open. 2019;4(1):144-152.
142. WHO. Atlas: country resources for neurological
disorders (second edition). Geneva: World Health
Organization; 2017.
143. WHO. Global health expenditure database. Geneva:
World Health Organization; 2019 (http://apps.who.int/
nha/database, accessed 15 April 2019).
144. Eastman R. Epilepsy in South Africa. Acta Neurol
Scand Suppl. 2005;181:8-11.
145. Neligan A, Haliasos N, Pettorini B, Harkness
WF, Solomon JK. A survey of adult and pediatric
epilepsy surgery in the United Kingdom. Epilepsia.
2013;54(5):e62-5.
146. Epilepsia Liga Chilena. Liga Chilena contra la Epilepsia
[website] (https://www.ligaepilepsia.cl/info-medicos/
plan-estrategico-de-accion-de-epilepsia, accessed 15
April 2019).
147. PAHO. 29th Pan American Sanitary Conference.
69th Session of the Regional Committee. Pan
American Health Organization; 2017 (https://
www.paho.org/hq/index.php?option=com_
content&view=article&id=13497&Itemid=2105&lang=es,
accessed 15 April 2019).
148. Bell GS and Liu RSN. Provision of clinical services
for people with epilepsy. In: Duncan JS, Sisodiya SM,
Smalls JE, editors. Epilepsy 2001: from science to
patient. Edenbridge, UK: Meritus Communications;
2001;447-452.
149. Ministry of Health, Chile. National Epilepsy
Programmes Pediatric and Adult; 2014 (http://www.
bibliotecaminsal.cl/wp/wp-content/uploads/2016/04/

GUIA-CLINICA_EPILEPSIA-NI%C3%91OS_web.pdf,
accessed 15 April 2019).
150. Goodwin M, Higgins S, Lewis S. Epilepsy specialist
nurse prescribing practice in the United Kingdom:
a national questionnaire survey. Seizure.
2011;20(10):754-7.
151. CDC. The community health workers training program
for epilepsy self-management. Atlanta (GA): Centers
for Disease Control and Prevention; 2018.
152. Meyer AC, Dua T, Boscardin WJ, Escarce JJ, Saxena
S, Birbeck GL. Critical determinants of the epilepsy
treatment gap: a cross-national analysis in resourcelimited settings. Epilepsia. 2012;53(12):2178-85.
153. Begley CE and Durgin TL. The direct cost of epilepsy in
the United States: a systematic review of estimates.
Epilepsia. 2015;56(9):1376-87.
154. Scott RA, Lhatoo SD, Sander JW. The treatment of
epilepsy in developing countries: where do we go
from here? Bull World Health Organ. 2001;79(4):34451.
155. Saxena S and Li S. Defeating epilepsy: A global public
health commitment. Epilepsia Open. 2017;2(2):153-5.
156. Katchanov J, Birbeck GL. Epilepsy care guidelines
for low- and middle- income countries: from WHO
mental health GAP to national programs. BMC Med.
2012;10:107.
157. Welty TE, Willis SL, Welty EA. Effect of limited
transportation on medication adherence in
patients with epilepsy. J Am Pharm Assoc (2003).
2010;50(6):698-703.
158. World Health Assembly, 69. Addressing the global
shortage of medicines and vaccines. Geneva: World
Health Organization; 2016 (http://www.who.int/iris/
handle/10665/252805, accessed 15 April 2019).
159. WHO. Essential medicines and basic health
technologies for noncommunicable diseases: towards
a set of actions to improve equitable access in
Member States. WHO discussion paper. Geneva:
World Health Organization; 2015 (http://www.who.
int/nmh/ncd-tools/targets/Final_medicines_and_
technologies_02_07_2015.pdf.
160. WHO/Calouste Gulbenkian Foundation. Improving
access to and appropriate use of medicines for mental
disorders. Geneva: World Health Organization; 2017.
161. Harimanana A, Chivorakul P, Souvong V, Preux PM,
Barennes H. Is insufficient knowledge of epilepsy the
reason for low levels of healthcare in the Lao PDR?
BMC Health Serv Res. 2013;13:41.
162. Duron RM, Medina MT, Nicolas O, Varela FE, Ramirez
F, Battle SJ, et al. Adherence and complementary and
alternative medicine use among Honduran people
with epilepsy. Epilepsy Behav. 2009;14(4):645-50.
163. Hunter E, Rogathi J, Chigudu S, Jusabani A, Jackson
M, Whittaker RG, et al. The epilepsy treatment gap in

References

119

rural Tanzania: a community-based study in adults.
Seizure. 2016;36:49-56.
164. WHO. Equitable access to essential medicines: a
framework for collective action. No. 8. WHO Policy
Perspectives on Medicines. Geneva: World Health
Organization; 2004 (http://apps.who.int/medicinedocs/
en/d/Js4962e/, accessed 1 May 2019).

176. Otte WM, van Diessen E, van Eijsden P, van der
Maas F, Patsalos PN, Newton PN, et al. Counterfeit
antiepileptic drugs threaten community services
in Guinea-Bissau and Nigeria. Lancet Neurol.
2015;14(11):1075-6.

165. WHO Model list of essential medicines (March 2017).
In: The selection and use of essential medicines: report
of the WHO Expert Committee, 2017 (including the
20th WHO Model list of essential medicines and the
6th Model list of essential medicines for children).
Geneva: World Health Organization; 2017: Annex 1
(WHO Technical Report Series, No. 1006; http://www.
who.int/iris/handle/10665/252805, accessed 29 May
2019).

177. WHO. Medical product alert no. 1/2016: Falsified
phenobarbital tablets circulating in West Africa.
Geneva: World Health Organization; 2016 (http://
www.who.int/medicines/publications/drugalerts/
Alert1_2016_Fev_FalsifiedPhenobarbitalWestAfrica_
EN.pdf?ua=1, accessed 15 April 2019).

166. WHO. The selection of essential medicines: WHO
policy perspectives on medicine. Geneva: World Health
Organization; 2002.

178. WHO. Medical product alert no. 4/2015: Adverse
reactions caused by falsified diazepam in Central
Africa. Geneva: World Health Organization; 2015
(http://www.who.int/medicines/publications/
drugalerts/Alert4_2015DiazepamEN.pdf?ua=1,
accessed 15 April 2019).

167. Bhalla D, Aziz H, Bergen D, Birbeck GL, Carpio
A, Cavalheiro E, et al. Undue regulatory control
on phenobarbital - an important yet overlooked
reason for the epilepsy treatment gap. Epilepsia.
2015;56(4):659-62.

179. WHO/Health Action International. Measuring medicine
prices, availability, affordability and price components
(second edition). Geneva: World Health Organization;
2008 (http://www.who.int/medicines/areas/access/
medicines_prices08/en/, accessed 15 April 2019).

168. Chivorakoun P, Harimanana A, Clavel S, Jousseaume
S, Barennes H. [Epilepsy in Lao People’s Democratic
Republic: difficult procurement of a first-line
antiepileptic contributes to widening the treatment
gap]. Rev Neurol (Paris). 2012;168(3):221-9.

180. The Washington Post. Maker of $34,000-a-vial drug to
pay $100 million for allegedly preventing competition.
January 18 2017 (https://www.washingtonpost.
com/news/wonk/wp/2017/01/18/maker-of-34000a-vial-drug-to-pay-100-million-for-allegedlypreventing-competition/?noredirect=on&utm_
term=.81ee25a3894a, accessed 15 April 2019).

169. Chomba EN, Haworth A, Mbewe E, Atadzhanov M,
Ndubani P, Kansembe H, et al. The current availability
of antiepileptic drugs in Zambia: implications for the
ILAE/WHO “out of the shadows” campaign. Am J Trop
Med Hyg. 2010;83(3):571-4.
170. Soto MF. Treatment access intervention: the Epilepsy
Manager Program of the Philippine League Against
Epilepsy. Neurology Asia. 2013;18(suppl 1):61-65.
171. WHO. Substandard and falsified medical products fact
sheet [website]. Geneva: World Health Organization;
2018 (http://www.who.int/mediacentre/factsheets/
fs275/en/, accessed 15 April 2019).
172. WHO. WHO Global surveillance and monitoring
system for substandard and falsified medical products.
Geneva: World Health Organization; 2017 (http://
www.who.int/medicines/regulation/ssffc/publications/
GSMS_Report.pdf?ua=1, accessed 15 April 2019).
173. Holtkamp M and Theodore WH. Generic antiepileptic
drugs: safe or harmful in patients with epilepsy?
Epilepsia. 2018;59(7):1273-81.
174. Laroche ML, Traore H, Merle L, Gaulier JM, Viana M,
Preux PM. Quality of phenobarbital solid-dosage
forms in the urban community of Nouakchott
(Mauritania). Epilepsia. 2005;46(8):1293-6.
175. Jost J, Ratsimbazafy V, Nguyen TT, Nguyen TL, Dufat
H, Dugay A, et al. Quality of antiepileptic drugs in

120

sub-Saharan Africa: a study in Gabon, Kenya, and
Madagascar. Epilepsia. 2018;59(7):1351-61.

Epilepsy: a public health imperative

181. Mallickrodt Pharmaceuticals. Mallinckrodt and
Federal Trade Commission resolve Questcor matter
(http://www.mallinckrodt.com/about/news-andmedia/2238262, accessed 15 April 2019).
182. Heaney DC and Sander JW. Antiepileptic drugs:
generic versus branded treatments. Lancet Neurol.
2007;6(5):465-8.
183. Privitera MD, Welty TE, Gidal BE, Diaz FJ, Krebill R,
Szaflarski JP, et al. Generic-to-generic lamotrigine
switches in people with epilepsy: the randomised
controlled EQUIGEN trial. Lancet Neurol.
2016;15(4):365-72.
184. Ting TY, Jiang W, Lionberger R, Wong J, Jones JW, Kane
MA, et al. Generic lamotrigine versus brand-name
Lamictal bioequivalence in patients with epilepsy:
a field test of the FDA bioequivalence standard.
Epilepsia. 2015;56(9):1415-24.
185. Berg M, Welty TE, Gidal BE, Diaz FJ, Krebill R,
Szaflarski JP, et al. Bioequivalence between generic
and branded Lamotrigine in people with epilepsy:
the EQUIGEN randomized clinical trial. JAMA Neurol.
2017;74(8):919-26.
186. Paumgartten FJR and Oliveira A. Nonbioequivalent
prescription drug interchangeability, concerns on

patient safety and drug market dynamics in Brazil.
Cien Saude Colet. 2017;22(8):2549-58.
187. Government of Malta. ACT No. I of 2012: an Act to
amend various provisions of the law related to Social
Security; 2012. (http://deputyprimeminister.gov.mt/
en/poyc/Documents/another/social_service_act_
amendment.pdf, accessed 15 April 2019).
188. Ministry of Health, Government of Malta.
The Government Formulary List; 2017 (http://
deputyprimeminister.gov.mt/en/pharmaceutical/Pages/
formulary/formulary.aspx, accessed 15 April 2019).
189. Government of UK. Antiepileptic drugs: new advice on
switching between different manufacturers’ products
for a particular drug; 2017 (https://www.gov.uk/drugsafety-update/antiepileptic-drugs-new-advice-onswitching-between-different-manufacturers-productsfor-a-particular-drug, accessed 15 April 2019).

199. WHO. Good governance for medicines [website].
Geneva: World Health Organization; 2014 (http://
www.who.int/medicines/areas/policy/goodgovernance/
en/, accessed 15 April 2019).
200. WHO. WHO Guideline on country pharmaceutical
pricing policies. Geneva: World Health Organization;
2015 (http://apps.who.int/medicinedocs/documents/
s21016en/s21016en.pdf, accessed 15 April 2019).
201. Bigdeli M, Jacobs B, Tomson G, Laing R, Ghaffar
A, Dujardin B, et al. Access to medicines from a
health system perspective. Health Policy Plan.
2013;28(7):692-704.
202. WHO. Guidelines on neonatal seizures. Geneva: World
Health Organization; 2011.
203. Goffman E. Stigma: notes on the management of
spoiled identity. Englewood Cliffs (NJ): Prentice-Hall;
1963.

190. O’Rourke G and O’Brien JJ. Identifying the barriers
to antiepileptic drug adherence among adults with
epilepsy. Seizure. 2017;45:160-8.

204. Scambler G. Health-related stigma. Sociol Health Illn.
2009;31(3):441-55.

191. Malek N, Heath CA, Greene J. A review of medication
adherence in people with epilepsy. Acta Neurol Scand.
2017;135(5):507-15.

205. Ekeh BC and Ekrikpo UE. The knowledge, attitude,
and perception towards epilepsy amongst medical
students in Uyo, Southern Nigeria. Adv Med.
2015;2015:876135.

192. Yang C, Hao Z, Yu D, Xu Q, Zhang L. The prevalence
rates of medication adherence and factors influencing
adherence to antiepileptic drugs in children with
epilepsy: a systematic review and meta analysis.
Epilepsy Res. 2018;142:88-99.
193. Sauro KM, Wiebe S, Dunkley C, Janszky J, Kumlien E,
Moshe S, et al. The current state of epilepsy guidelines:
a systematic review. Epilepsia. 2016;57(1):13-23.
194. World Health Assembly, 65. Global burden of
mental disorders and the need for a comprehensive,
coordinated response from health and social sectors
at the country level: report by the Secretariat. Geneva:
World Health Organization; 2012.
195. World Health Assembly, 66. Resolution and decisions.
Annex 4. Global action plan for the prevention and
control of noncommunicable diseases 2013–2020.
Geneva: World Health Organization; 2013 (http://
apps.who.int/gb/ebwha/pdf_files/WHA66-REC1/
WHA66_2013_REC1_complete.pdf, accessed 15 April
2019).
196. World Health Assembly, 67. Access to essential
medicines: report by the Secretariat. Geneva: World
Health Organization; 2014 (http://apps.who.int/
iris/bitstream/handle/10665/158961/A67_30-en.
pdf?sequence=1&isAllowed=y, accessed 15 April
2019).
197. WHO. Towards access 2030: WHO essential medicines
and health products strategic framework 2016–2030.
Geneva: World Health Organization; 2017.
198. Mugumbate J. Personal recollection of a family
experience with epilepsy in a Zimbabwean rural
village; 2019 (cited 15 April 2019).

206. Sidiropoulou K, Diamantis A, Magiorkinis E. Hallmarks
in 18th- and 19th-century epilepsy research. Epilepsy
Behav. 2010;18(3):151-61.
207. Jacoby A and Austin JK. Social stigma for adults and
children with epilepsy. Epilepsia. 2007;48(suppl 9):6-9.
208. Scambler G and Hopkins A. Being epileptic: coming
to terms with stigma. Sociology of Health & Illness.
1986;8(1).
209. Aydemir N, Kaya B, Yildiz G, Oztura I, Baklan B.
Determinants of felt stigma in epilepsy. Epilepsy
Behav. 2016;58:76-80.
210. Eidhin MN and McLeavey, B. The relationship
between perceived acceptance, stigma and severity
in a population with epilepsy. The Irish Journal of
Psychology. 2001;22(3-4):213-22.
211. Heersink M, Kocovski NL, MacKenzie MB, Denomme
K, Macrodimitris S. Social anxiety and its psychosocial
impact on the lives of people with epilepsy. Epilepsy
Behav. 2015;51:286-93.
212. Gzirishvili N, Kasradze S, Lomidze G, Okujava N, Toidze
O, de Boer HM, et al. Knowledge, attitudes, and stigma
towards epilepsy in different walks of life: a study in
Georgia. Epilepsy Behav. 2013;27(2):315-8.
213. Viteva E. Stigmatization of patients with epilepsy:
a review of the current problem and assessment of
the perceived stigma in Bulgarian patients. Epilepsy
Behav. 2012;25(2):239-43.
214. Bautista RE, Shapovalov D, Shoraka AR. Factors
associated with increased felt stigma among
individuals with epilepsy. Seizure. 2015;30:106-12.

References

121

215. Njamnshi AK, Bissek AC, Yepnjio FN, Tabah EN,
Angwafor SA, Kuate CT, et al. A community survey
of knowledge, perceptions, and practice with
respect to epilepsy among traditional healers in the
Batibo Health District, Cameroon. Epilepsy Behav.
2010;17(1):95-102.
216. Chomba EN, Haworth A, Atadzhanov M, Mbewe E,
Birbeck GL. Zambian health care workers’ knowledge,
attitudes, beliefs, and practices regarding epilepsy.
Epilepsy Behav. 2007;10(1):111-9.
217. Alaqeel A, Alebdi F, Sabbagh AJ. Epilepsy: What do
health-care professionals in Riyadh know? Epilepsy
Behav. 2013;29(1):234-7.
218. Baker D, Eccles FJR, Caswell HL. Correlates of stigma
in adults with epilepsy: a systematic review of
quantitative studies. Epilepsy Behav. 2018;83:67-80.
219. Lim KS and Lim CH. Attitudes towards epilepsy: a
systematic review. Neurology Asia. 2011:16:269-280.
220. Guekht A, Gersamiya A, Kaimovskiy I, Mizinova M,
Yakovlev A, Shpak A. Attitudes towards people with
epilepsy in Moscow. Epilepsy Behav. 2017;70(Pt
A):182-6.
221. Kaddumukasa M, Kaddumukasa MN, Buwembo
W, Munabi IG, Blixen C, Lhatoo S, et al. Epilepsy
misconceptions and stigma reduction interventions
in sub-Saharan Africa, a systematic review. Epilepsy
Behav. 2018;85:21-7.
222. Weiss MG, Ramakrishna J, Somma D. Health-related
stigma: rethinking concepts and interventions. Psychol
Health Med. 2006;11(3):277-87.
223. Baskind R and Birbeck GL. Epilepsy-associated stigma
in sub-Saharan Africa: the social landscape of a
disease. Epilepsy Behav. 2005;7(1):68-73.
224. Adjei P, Akpalu A, Laryea R, Nkromah K, Sottie C,
Ohene S, et al. Beliefs on epilepsy in Northern Ghana.
Epilepsy Behav. 2013;29(2):316-21.
225. Millogo A, Siranyan AS. Knowledge of epilepsy and
attitudes towards the condition among schoolteachers
in Bobo-Dioulasso (Burkina Faso). Epileptic Disord.
2004;6(1):21-6.
226. Kpobi L, Swartz L, Keikelame MJ. Ghanaian traditional
and faith healers’ explanatory models for epilepsy.
Epilepsy Behav. 2018;84:88-92.
227. Carter JA, Molyneux CS, Mbuba CK, Jenkins J, Newton
CR, Hartley SD. The reasons for the epilepsy treatment
gap in Kilifi, Kenya: using formative research to
identify interventions to improve adherence to
antiepileptic drugs. Epilepsy Behav. 2012;25(4):61421.
228. Mbuba CK, Ngugi AK, Newton CR, Carter JA. The
epilepsy treatment gap in developing countries: a
systematic review of the magnitude, causes, and
intervention strategies. Epilepsia. 2008;49(9):1491503.

122

Epilepsy: a public health imperative

229. Bain LE, Awah PK, Takougang I, Sigal Y, Ajime TT.
Public awareness, knowledge and practice relating to
epilepsy amongst adult residents in rural Cameroon case study of the Fundong health district. Pan Afr Med
J. 2013;14:32.
230. Herrmann LK, Welter E, Berg AT, Perzynski AT, Van
Doren JR, Sajatovic M. Epilepsy misconceptions and
stigma reduction: current status in Western countries.
Epilepsy Behav. 2016;60:165-73.
231. Sleeth C, Drake K, Labiner DM, Chong J. Felt and
enacted stigma in elderly persons with epilepsy: a
qualitative approach. Epilepsy Behav. 2016;55:108-12.
232. Birbeck G, Chomba E, Atadzhanov M, Mbewe E,
Haworth A. The social and economic impact of
epilepsy in Zambia: a cross-sectional study. Lancet
Neurol. 2007;6(1):39-44.
233. Komolafe MA, Sunmonu TA, Afolabi OT, Komolafe EO,
Fabusiwa FO, Groce N, et al. The social and economic
impacts of epilepsy on women in Nigeria. Epilepsy
Behav. 2012;24(1):97-101.
234. Quereshi C, Standing HC, Swai A, Hunter E, Walker
R, Owens S. Barriers to access to education for
young people with epilepsy in Northern Tanzania: a
qualitative interview and focus group study involving
teachers, parents and young people with epilepsy.
Epilepsy Behav. 2017;72:145-9.
235. Singh G, Ganguly KK, Banerji M, Addlakha R, Shah U,
Tripathi M, et al. Marriage in people with epilepsy:
a compelling theme for psycho-behavioral research.
Seizure. 2018;62:127-30.
236. Goodall J, Salem S, Walker RW, Gray WK, Burton K,
Hunter E, et al. Stigma and functional disability in
relation to marriage and employment in young people
with epilepsy in rural Tanzania. Seizure. 2018;54:2732.
237. Ekenze OS and Ndukuba AC. Perception of epilepsy
among public workers: perspectives from a developing
country. Epilepsy Behav. 2013;26(1):87-90.
238. Luna J, Nizard M, Becker D, Gerard D, Cruz A,
Ratsimbazafy V, et al. Epilepsy-associated levels of
perceived stigma, their associations with treatment,
and related factors: a cross-sectional study in
urban and rural areas in Ecuador. Epilepsy Behav.
2017;68:71-7.
239. Al-Rashed H, Al-Yahya D, Al-Kandari A, Shehab A, AlSabah R, Al-Taiar A. Knowledge of, perceptions of, and
attitudes toward epilepsy among university students
in Kuwait. Epilepsy Behav. 2009;14(2):367-71.
240. Spatt J, Bauer G, Baumgartner C, Feucht M, Graf M,
Mamoli B, et al. Predictors for negative attitudes
toward subjects with epilepsy: a representative
survey in the general public in Austria. Epilepsia.
2005;46(5):736-42.
241. Mirnics Z, Czikora G, Zavecz T, Halasz P. Changes in
public attitudes toward epilepsy in Hungary: results

of surveys conducted in 1994 and 2000. Epilepsia.
2001;42(1):86-93.
242. Lim KS, Wo MC, Ahmad SAB, Tan CT, Malaysian Society
of Epilepsy research group. Only certain aspects of
knowledge have impact on attitudes toward epilepsy.
Neurology Asia. 2013;18(4).
243. Saengpattrachai M, Srinualta D, Lorlertratna N,
Pradermduzzadeeporn E, Poonpol F. Public familiarity
with, knowledge of, and predictors of negative
attitudes toward epilepsy in Thailand. Epilepsy Behav.
2010;17(4):497-505.
244. ILAE. The history and stigma of epilepsy. Epilepsia.
2003;44(suppl 6):12-4.
245. Indian Epilepsy Association. Epilepsy and the law in
India; 2017.
246. Narasimhan RL, Shankar KG, Dhanaraj M, Vengatesan
A, Bhoopathy RM, Murugesan A. The needs of women
with epilepsy in Chennai, India. Neurology Asia.
2007;12:102.
247. Ali A, Ali TE, Kerr K, Ali SB. Epilepsy awareness in a
Jamaican community: driven to change! Epilepsy
Behav. 2011;22(4):773-7.
248. Jones C, Atkinson P, Helen Cross J, Reilly C. Knowledge
of and attitudes towards epilepsy among teachers: a
systematic review. Epilepsy Behav. 2018;87:59-68.
249. Bishop M and Boag EM. Teachers’ knowledge
about epilepsy and attitudes toward students with
epilepsy: results of a national survey. Epilepsy Behav.
2006;8(2):397-405.
250. Hinton D and Kirk S. Teachers’ perspectives of
supporting pupils with long-term health conditions
in mainstream schools: a narrative review of
the literature. Health Soc Care Community.
2015;23(2):107-20.
251. Owolabi LF, Shehu NM, Owolabi SD. Epilepsy and
education in developing countries: a survey of school
teachers’ knowledge about epilepsy and their attitude
towards students with epilepsy in Northwestern
Nigeria. Pan Afr Med J. 2014;18:255.
252. Gebrewold MA, Enquselassie F, Teklehaimanot R,
Gugssa SA. Ethiopian teachers: their knowledge,
attitude and practice towards epilepsy. BMC Neurol.
2016;16:167.
253. Martiniuk AL, Secco M, Speechley KN. Knowledge
translation strategies using the thinking about
epilepsy program as a case study. Health Promot
Pract. 2011;12(3):361-9.
254. Epilepsy Smart Schools [website] (https://www.
epilepsysmartschools.org.au/, accessed 15 April 2019).
255. Simon UK, Gesslbauer L, Fink A. A three-lesson
teaching unit significantly increases high school
students’ knowledge about epilepsy and positively
influences their attitude towards this disease. PLoS
One. 2016;11(2):e0150014.

256. Brabcova D, Lovasova V, Kohout J, Zarubova J,
Komarek V. Improving the knowledge of epilepsy and
reducing epilepsy-related stigma among children
using educational video and educational drama: a
comparison of the effectiveness of both interventions.
Seizure. 2013;22(3):179-84.
257. Tekle-Haimanot R, Preux PM, Gerard D, Worku DK,
Belay HD, Gebrewold MA. Impact of an educational
comic book on epilepsy-related knowledge,
awareness, and attitudes among school children in
Ethiopia. Epilepsy Behav. 2016;61:218-23.
258. ILO. Women and men in the informal economy: a
statistical picture (third edition). Geneva: International
Labour Organization; 2018.
259. Wo MC, Lim KS, Choo WY, Tan CT. Employability in
people with epilepsy: a systematic review. Epilepsy
Res. 2015;116:67-78.
260. Majkowska-Zwolinska B, Jedrzejczak J, Owczarek
K. Employment in people with epilepsy from the
perspectives of patients, neurologists, and the general
population. Epilepsy Behav. 2012;25(4):489-94.
261. Bellon M, Walker C, Peterson C, Cookson P. The “E”
word: epilepsy and perceptions of unfair treatment
from the 2010 Australian Epilepsy Longitudinal Survey.
Epilepsy Behav. 2013;27(1):251-6.
262. de Souza JL, Faiola AS, Miziara C, de Manreza MLG.
The perceived social stigma of people with epilepsy
with regard to the question of employability. Neurol
Res Int. 2018;2018:4140508.
263. Jacoby A, Snape D, Baker GA. Epilepsy and social
identity: the stigma of a chronic neurological disorder.
Lancet Neurol. 2005;4(3):171-8.
264. Suurmeijer TP, Reuvekamp MF, Aldenkamp BP. Social
functioning, psychological functioning, and quality of
life in epilepsy. Epilepsia. 2001;42(9):1160-8.
265. Rafael F, Houinato D, Nubukpo P, Dubreuil CM, Tran
DS, Odermatt P, et al. Sociocultural and psychological
features of perceived stigma reported by people with
epilepsy in Benin. Epilepsia. 2010;51(6):1061-8.
266. Taylor J, Baker GA, Jacoby A. Levels of epilepsy stigma
in an incident population and associated factors.
Epilepsy Behav. 2011;21(3):255-60.
267. Reisinger EL and DiIorio C. Individual, seizure-related,
and psychosocial predictors of depressive symptoms
among people with epilepsy over six months. Epilepsy
Behav. 2009;15(2):196-201.
268. du Toit A and Pretorius C. Seizures in Namibia: a study
of traditional health practitioners. Epilepsia Open.
2018;3(3):374-82.
269. Fernandes PT de Barros NF and Li LM. Stop saying
epileptic. Epilepsia. 2009:50(5):1280-3.
270. Lim KS and Li SC. Name of epilepsy, does it matter?
Neurology Asia. 2012;17(2):87-91.

References

123

271. Austin JK, Perkins SM, Dunn DW. A model for
internalized stigma in children and adolescents with
epilepsy. Epilepsy Behav. 2014;36:74-9.
272. Leaffer EB, Hesdorffer DC, Begley C. Psychosocial and
sociodemographic associates of felt stigma in epilepsy.
Epilepsy Behav. 2014;37:104-9.
273. Elafros MA, Mulenga J, Mbewe E, Haworth A, Chomba
E, Atadzhanov M, et al. Peer support groups as an
intervention to decrease epilepsy-associated stigma.
Epilepsy Behav. 2013;27(1):188-92.
274. Mugumbate J, Gray M. Individual resilience as
a strategy to counter employment barriers for
people with epilepsy in Zimbabwe. Epilepsy Behav.
2017;74:154-60.
275. D’Souza C. Conquering epilepsy. Mumbai: Indian
Epilepsy Association Bombay Chapter/Samman
Association; 2013.
276. WHO. Information kit on epilepsy: what you can do.
Geneva: World Health Organization; 2015.
277. WHO. Neurological disorders: public health challenges.
Geneva: World Health Organization; 2006.
278. Thurman DJ, Begley CE, Carpio A, Helmers S,
Hesdorffer DC, Mu J, et al. The primary prevention
of epilepsy: a report of the Prevention Task Force of
the International League Against Epilepsy. Epilepsia.
2018;59(5):905-14.
279. Mac TL, Tran DS, Quet F, Odermatt P, Preux PM, Tan CT.
Epidemiology, aetiology, and clinical management of
epilepsy in Asia: a systematic review. Lancet Neurol.
2007;6(6):533-43.
280. Espinosa-Jovel C, Toledano R, Aledo-Serrano A,
Garcia-Morales I, Gil-Nagel A. Epidemiological profile
of epilepsy in low income populations. Seizure.
2018;56:67-72.
281. Ngugi AK, Bottomley C, Kleinschmidt I, Wagner RG,
Kakooza-Mwesige A, Ae-Ngibise K, et al. Prevalence
of active convulsive epilepsy in sub-Saharan Africa
and associated risk factors: cross-sectional and casecontrol studies. Lancet Neurol. 2013;12(3):253-63.
282. Sun Y, Vestergaard M, Christensen J, Nahmias AJ,
Olsen J. Prenatal exposure to maternal infections
and epilepsy in childhood: a population-based cohort
study. Pediatrics. 2008;121(5):e1100-e7.
283. McDermott S, Mann JR, Wu J. Maternal genitourinary
infection appears to synergistically increase the
risk of epilepsy in children of women with epilepsy.
Neuroepidemiology. 2010;34(2):117-22.
284. Whitehead E, Dodds L, Joseph KS, Gordon KE, Wood
E, Allen AC, et al. Relation of pregnancy and neonatal
factors to subsequent development of childhood
epilepsy: a population-based cohort study. Pediatrics.
2006;117(4):1298-306.
285. Crump C, Sundquist K, Winkleby MA, Sundquist J.
Preterm birth and risk of epilepsy in Swedish adults.
Neurology. 2011;77(14):1376-82.
124

Epilepsy: a public health imperative

286. Kannoth S, Unnikrishnan JP, Santhosh Kumar T,
Sankara Sarma P, Radhakrishnan K. Risk factors for
epilepsy: a population-based case-control study
in Kerala, southern India. Epilepsy & Behavior.
2009;16(1):58-63.
287. Murphy DJ, Libby G, Chien P, Forsyth S, Greene S,
Morris A. Cohort study of forceps delivery and the
risk of epilepsy in adulthood. Am J Obstet Gynecol.
2004;191(2):392-7.
288. Sun Y, Vestergaard M, Christensen J, Olsen J. Prenatal
exposure to elevated maternal body temperature
and risk of epilepsy in childhood: a population-based
pregnancy cohort study. Paediatr Perinat Epidemiol.
2011;25(1):53-9.
289. Ehrenstein V, Sorensen HT, Pedersen L, Larsen
H, Holsteen V, Rothman KJ. Apgar score and
hospitalization for epilepsy in childhood: a registrybased cohort study. BMC Public Health. 2006;6:23.
290. Humphreys P, Deonandan R, Whiting S, Barrowman N,
Matzinger MA, Briggs V, et al. Factors associated with
epilepsy in children with periventricular leukomalacia.
J Child Neurol. 2007;22(5):598-605.
291. Fitzgerald KC, Williams LS, Garg BP, Golomb MR.
Epilepsy in children with delayed presentation of
perinatal stroke. J Child Neurol. 2007;22(11):1274-80.
292. Zelnik N, Konopnicki M, Bennett-Back O, CastelDeutsch T, Tirosh E. Risk factors for epilepsy in children
with cerebral palsy. EJPN. 2010;14(1):67-72.
293. Flykanaka-Gantenbein C. Hypoglycemia in
childhood: long-term effects. Pediatr Endocrinol Rev.
2004;1(3):530-536.
294. Udani V, Munot P, Ursekar M, Gupta S. Neonatal
hypoglycemic brain – injury a common cause of
infantile onset remote symptomatic epilepsy. Indian
Pediatr. 2009;46(2):127-32.
295. Maimburg RD, Olsen J, Sun Y. Neonatal
hyperbilirubinemia and the risk of febrile seizures and
childhood epilepsy. Epilepsy Res. 2016;124:67-72.
296. Ishikawa T, Ogawa Y, Kanayama M, Wada Y. Long-term
prognosis of asphyxiated full-term neonates with CNS
complications. Brain Dev. 1987;9(1):48-53.
297. Pisani F, Orsini M, Braibanti S, Copioli C, Sisti L,
Turco EC. Development of epilepsy in newborns with
moderate hypoxic-ischemic encephalopathy and
neonatal seizures. Brain Dev. 2009;31(1):64-8.
298. McDonough TL, Paolicchi JM, Heier LA, Das N, Engel
M, Perlman JM, et al. Prediction of future epilepsy
in neonates with hypoxic-ischemic encephalopathy
who received selective head cooling. J Child Neurol.
2017;32(7):630-7.
299. Deepa R. Risk factors of seizure disorders. Nursing J
India. 2011;102(1):12-4, 20.
300. Mann JR and McDermott S. Maternal pre-eclampsia
is associated with childhood epilepsy in South

Carolina children insured by Medicaid. Epilepsy Behav.
2011;20(3):506-11.

315. WHO. Global status report on road safety 2018.
Geneva: World Health Organization; 2018.

301. Wu CS, Sun Y, Vestergaard M, Christensen J, Ness RB,
Haggerty CL, et al. Preeclampsia and risk for epilepsy
in offspring. Pediatrics. 2008;122(5):1072-8.

316. Occupational Safety and Health Administration (USA).
Fall protection in construction. US Department of
Labor; 2015.

302. Asadi-Pooya AA and Hojabri K. Risk factors for
childhood epilepsy: a case-control study. Epilepsy
Behav. 2005;6(2):203-6.

317. Butchart A and Mikton C. Global status report on
violence prevention 2014. Geneva: World Health
Organization; 2014.

303. Beghi E, Nicolosi A, Kurland L, Mulder D, Hauser
W, Shuster L. Encephalitis and aseptic meningitis,
Olmsted County, Minnesota, 1950-1981: I.
Epidemiology. Ann Neurol. 1984;16:283-94.

318. Risdall JE and Menon DK. Traumatic brain injury. Philos
Trans R Soc Lond B Biol Sci. 2011;366(1562):241-50.

304. Schuchat A, Robinson K, Wenger J, Harrison L, Farley
M, Reingold A, et al. Bacterial meningitis in the United
States in 1995. Active Surveillance Team. N Engl J
Med. 1977;337:970-6.
305. WHO. Health statistics and information [website].
Geneva: World Health Organization; 2018 (http://
www.who.int/healthinfo/topics/en/, accessed 15 April
2019).
306. WHO. Key points: World malaria report 2017. Geneva:
World Health Organization; 2017 (http://www.who.
int/malaria/media/world-malaria-report-2017/en/,
accessed 15 April 2019).
307. Murphy S and Breman J. Gaps in the childhood
malaria burden in Africa: cerebral malaria,
neurological sequelae, anemia, respiratory distress,
hypoglycemia, and complications of pregnancy. Am J
Trop Med Hyg. 2001; 64(suppl 1-2):57-67.
308. Christensen SS and Eslick GD. Cerebral malaria as a
risk factor for the development of epilepsy and other
long-term neurological conditions: a meta-analysis.
Trans R Soc Trop Med Hyg. 2015;109(4):233-8.
309. WHO. Taeniasis/cysticercosis fact sheet [website].
Geneva: World Health Organization; 2017 (http://
www.who.int/mediacentre/factsheets/fs376/en/,
accessed 15 April 2019).
310. Carpio A, Fleury A, Romo ML, Abraham R.
Neurocysticercosis: the good, the bad, and the
missing. Expert Rev Neurother. 2018;18(4):289-301.
311. Misra U, Tan C, Kalita J. Viral encephalitis and epilepsy.
Epilepsia. 2008;49(6):13-8.
312. Colebunders R and Titulaer M. Nodding syndrome:
preventable and treatable. Sci Transl Med.
2017;9(377).
313. Hyder AA, Wunderlich CA, Puvanachandra P, Gururaj
G, Kobusingye OC. The impact of traumatic brain
injuries: a global perspective. Neuro Rehabilitation.
2007;22(5):341-53.
314. Thurman DJ. The epidemiology of traumatic brain
injury in children and youths: a review of research
since 1990. J Child Neurol. 2016;31(1):20-7. doi:
10.1177/0883073814544363. Epub 2014 Aug 14.

319. Nguyen R, Fiest KM, McChesney J, Kwon CS, Jette
N, Frolkis AD, et al. The international incidence of
traumatic brain injury: a systematic review and metaanalysis. Can J Neurol Sci. 2016;43(6):774-85.
320. Pugh MJ, Orman JA, Jaramillo CA, Salinsky MC, Eapen
BC, Towne AR, et al. The prevalence of epilepsy and
association with traumatic brain injury in veterans
of the Afghanistan and Iraq wars. J Head Trauma
Rehabilitation. 2015;30(1):29-37.
321. Ferguson PL, Smith GM, Wannamaker BB, Thurman DJ,
Pickelsimer EE, Selassie AW. A population-based study
of risk of epilepsy after hospitalization for traumatic
brain injury. Epilepsia. 2010;51(5):891-8.
322. Feigin VL, Bo N, Mensah GA. Global burden of stroke.
Circulation Research. 2017;120:439-48.
323. Bladin CF, Alexandrov AV, Bellavance A, Bornstein
N, Chambers B, Cote R, et al. Seizures after stroke:
a prospective multicenter study. Arch Neurol.
2000;57(11):1617-22.
324. Guekht A, Mizinova M, Ershov A, Guz D, Kaimovsky
I, Messina P, et al. In-hospital costs in patients
with seizures and epilepsy after stroke. Epilepsia.
2015;56(8):1309-13.
325. Huang CW, Saposnik G, Fang J, Steven DA, Burneo
JG. Influence of seizures on stroke outcomes: a large
multicenter study. Neurology. 2014;82(9):768-76.
326. Neligan A and Shorvon SD. Frequency and prognosis
of convulsive status epilepticus of different causes: a
systematic review. Arch Neurol. 2010;67(8):931-40.
327. Chwojnicki K, Kozera G, Sobolewski P, Fryze W,
Nyka WM. Intravenous thrombolysis and threeyear ischemic stroke mortality. Acta Neurologica
Scandinavica. 2017;135(5):540-5.
328. Muruet W, Rudd A, Wolfe CDA, Douiri A. Long-term
survival after intravenous thrombolysis for ischemic
stroke: a propensity score-matched cohort with up to
10-year follow-up. Stroke. 2018;49(3):607-13.
329. Graham NS, Crichton S, Koutroumanidis M, Wolfe CD,
Rudd AG. Incidence and associations of poststroke
epilepsy: the prospective South London Stroke
Register. Stroke. 2013;44(3):605-11.
330. Jungehulsing GJ, Heuschmann PU, Holtkamp M,
Schwab S, Kolominsky-Rabas PL. Incidence and

References

125

predictors of post-stroke epilepsy. Acta Neurologica
Scandinavica. 2013;127(6):427-30.
331. United Nations. Department of Economic and Social
Affairs, Population Division. World population aging
2015 (ST/ESA/SER.A/390). New York: United Nations;
2015.
332. Billinghurst LL, Beslow LA, Abend NS, Uohara M,
Jastrzab L, Licht DJ, et al. Incidence and predictors
of epilepsy after pediatric arterial ischemic stroke.
Neurology. 2017;88(7):630-7.
333. Hsu CJ, Weng WC, Peng SS, Lee WT. Early-onset
seizures are correlated with late-onset seizures
in children with arterial ischemic stroke. Stroke.
2014;45(4):1161-3.
334. Galovic M, Döhler N, Erdélyi-Canavese B, Felbecke
A, Siebel P, Conrad J, et al. Prediction of late seizures
after ischaemic stroke with a novel prognostic model
(the SeLECT score): a multivariable prediction model
development and validation study. Lancet Neurol.
2018;17(2):143-52.
335. Zelano J. Poststroke epilepsy: update and future
directions. Ther Adv Neurol Disord. 2016;9(5):424-35.
336. Cleary P, Shorvon S, Tallis R. Late-onset seizures
as a predictor of subsequent stroke. Lancet.
2004;363(9416):1184-6.
337. Wannamaker BB, Wilson DA, Malek AM, Selassie
AW. Stroke after adult-onset epilepsy: a populationbased retrospective cohort study. Epilepsy & Behavior.
2015;43:93-9.
338. Leach JP, Mohanraj R, Borland W. Alcohol and drugs in
epilepsy: pathophysiology, presentation, possibilities,
and prevention. Epilepsia. 2012;53(suppl 4):48-57.
339. Hesdorffer DC, Hauser WA, Annegers JF, Cascino G.
Major depression is a risk factor for seizures in older
adults. Ann Neurol. 2000;47(2):246-9.
340. Hesdorffer DC, Hauser WA, Olafsson E, Ludvigsson P,
Kjartansson O. Depression and suicide attempt as risk
factors for incident unprovoked seizures. Ann Neurol.
2006;59(1):35-41.
341. Temkin N. Antiepileptogenesis and seizure prevention
trials with antiepileptic drugs: Meta-analysis of
controlled trials. Epilepsia. 2001;42:515-24.
342. McNamee P, Ternent L, Hussein J. Barriers in accessing
maternal healthcare: evidence from low-and middleincome countries. Expert rev. 2009;9(1):41-8.
343. Johnson KA. Public finance policy strategies to
increase access to preconception care. Matern Child
Health J. 2006;10(suppl 5):S85-91.
344. Ruwe M, Capitman J, Bengiamin M, Soto T. A
systematic review and meta-analysis of racial
disparities in prenatal care in California: How much?
Does insurance matter? Soc. 2010;25(6):550-71.
345. WHO. WHO recommendations on antenatal care for
a positive pregnancy experience. Geneva: WHO Press;
2016.
126

Epilepsy: a public health imperative

346. Castelblanco RL, Lee M, Hasbun R. Epidemiology of
bacterial meningitis in the USA from 1997 to 2010:
a population-based observational study. Lancet
Infectious Diseases. 2014;14(9):813-9.
347. Davis S, Feikin D, Johnson HL. The effect of
Haemophilus influenzae type B and pneumococcal
conjugate vaccines on childhood meningitis
mortality: a systematic review. BMC Public Health.
2013;13(suppl ):S21.
348. Trotter CL, Lingani C, Fernandez K, Cooper LV, Bita A,
Tevi-Benissan C, et al. Impact of MenAfriVac in nine
countries of the African meningitis belt, 2010-15:
an analysis of surveillance data. Lancet Infectious
Diseases. 2017;17(8):867-72.
349. Lingani C, Bergeron-Caron C, Stuart JM, Fernandez
K, Djingarey MH, Ronveaux O, et al. Meningococcal
meningitis surveillance in the African meningitis belt,
2004–2013. Clin Infect Dis. 2015;61(suppl 5):S410-5.
350. WHO. Japanese encephalitis vaccines. WHO position
paper. WER. 2015;90:69-88 (https://www.who.int/
wer/2015/wer9009.pdf?ua=1, accessed 3 June 2019).
351. Kesteman T, Randrianarivelojosia M, Rogier C. The
protective effectiveness of control interventions
for malaria prevention: a systematic review of the
literature. F1000Research. 2017;6:1932.
352. Lengeler C. Insecticide-treated bed nets and curtains
for preventing malaria. Cochrane Database of
Systematic Reviews. 2004(1):Art. No.: CD000363.
353. Maia M, Kliner M, Richardson M, Lengeler C, Moore S.
Mosquito repellents for malaria prevention. Cochrane
Database of Systematic Reviews. 2018(2):Art. No.:
CD011595.
354. Pluess B, Tanser F, Lengeler C, Sharp B. Indoor residual
spraying for preventing malaria. Cochrane Database
of Systematic Reviews. 2010(4):Art. No.: CD006657.
355. WHO. Global technical strategy for malaria
2016–2030. Geneva: World Health Organization;
2015 (http://www.who.int/malaria/publications/
atoz/9789241564991/en/, accessed 15 April 2019).
356. Garcia HH, Gonzalez AE, Tsang VC, O’Neal SE, LlanosZavalaga F, Gonzalvez G, et al. Elimination of Taenia
solium transmission in northern Peru. N Engl J Med.
2016;374(24):2335-44.
357. Medina MT, Aguilar-Estrada RL, Alvarez A, Duron
RM, Martinez L, Dubon S, et al. Reduction in rate
of epilepsy from neurocysticercosis by community
interventions: the Salama, Honduras study. Epilepsia.
2011;52(6):1177-85.
358. Staton C, Vissoci J, Gong E, Toomey N, Wafula R,
Abdelgadir J, et al. Road traffic injury prevention
initiatives: a systematic review and metasummary
of effectiveness in low and middle income countries.
PLoS ONE [electronic resource]. 2016;11(1):e0144971.
359. Peden M, Oyegbite K, Ozanne-Smith J, Hyder AA,

Branche C, Rahman AF, et al. World report on child
injury prevention. Geneva: World Health Organization;
2008. Report No.: 978 92 4 156357 4.
360. WHO. WHO global report on falls prevention in older
age. Geneva: World Health Organization; 2007.
361. Psaty B, Smith N, Siscovick D, Koepsell T, Weiss N,
Heckbert S, et al. Health outcomes associated with
antihypertensive therapies used as first-line agents: a
systematic review and meta-analysis. Journal of the
American Medical Association. 1997;277:739-45.
362. Global Burden of Disease 2016 Risk Factors
Collaborators. Global, regional, and national
comparative risk assessment of 84 behavioural,
environmental and occupational, and metabolic risks
or clusters of risks, 1990–2016: a systematic analysis
for the Global Burden of Disease Study 2016. Lancet.
2017;390(10100):1345-422.
363. O’Donnell M, Chin S, Rangarajan S, Xavier D, Liu
L, Zhang H, et al. Global and regional effects of
potentially modifiable risk factors associated with
acute stroke in 32 countries (INTERSTROKE): a casecontrol study. Lancet. 2016;388(10046):761-75.
364. Carpio A, Kelvin EA, Bagiella E, Leslie D, Leon P,
Andrews H, et al. Effects of albendazole treatment
on neurocysticercosis: a randomised controlled trial.
Neurol Neurosurg Psychiatry. 2008;79(9):1050-5.
365. Garcia H, Pretell E, Gilman R, Martinez S, Moulton L,
Del Brutto O, et al. A trial of antiparasitic treatment
to reduce the rate of seizures due to cerebral
cysticercosis. N Engl J Med. 2004;350(3):249-58.
366. van de Beek D, de Gans J, McIntyre P, Prasad K.
Steroids in adults with acute bacterial meningitis:
a systematic review. Lancet Infectious Diseases.
2004;4(3):139-43.
367. Meremikwu M and Marson AG. Routine
anticonvulsants for treating cerebral malaria.
Cochrane Database of Systematic Reviews.
2002(2):CD002152.
368. Crawley J, Waruiru C, Mithwani S, Mwangi I, Watkins
W, Ouma D, et al. Effect of phenobarbital on seizure
frequency and mortality in childhood cerebral malaria:
a randomised, controlled intervention study. Lancet.
2000;355(9205):701-6.
369. Mani R, Pollard J, Dichter MA. Human clinical trails in
antiepileptogenesis. Neurosci Lett. 2011;497(3):251-6.
370. Thompson K, Pohlmann-Eden B, Campbell LA, Abel H.
Pharmacological treatments for preventing epilepsy
following traumatic head injury. Cochrane Database of
Systematic Reviews. 2015(8):CD009900.
371. Temkin N, Dikmen S, Andersen G, et al. Valproate
therapy for prevention of post-traumatic seizures: a
randomized trial. J Neurosurg. 1999;91:593-600.
372. Temkin N, Dikmen S, Wilensky A, et al. A randomized
double-blind study of phenytoin for prevention of

post-traumatic seizures. N Engl J Med. 1990;323:497502.
373. Young B, Rapp R, Norton J, et al. Failure of
prophylactically administered phenytoin to
prevent late post-traumatic seizures. J Neurosurg.
1983;58:236-41.
374. Klein P, Dingledine R, Aronica E, Bernard C, Blümcke
I, Boison D, et al. Commonalities in epileptogenic
processes from different acute brain insults: do they
translate? Epilepsia. 2018;59(1):37-66.
375. Pitkanen A, Roivainen R, Lukasiuk K. Development
of epilepsy after ischaemic stroke. Lancet Neurol.
2016;15(2):185-97.
376. Holtkamp M, Beghi E, Benninger F, Kälviäinen R,
Rocamora R, Christensen H, et al. European Stroke
Organisation guidelines for the management of poststroke seizures and epilepsy. European Stroke Journal.
2017;2(2):103-15.
377. Chen Z, Brodie MJ, Liew D, Kwan P. Treatment
outcomes in patients with newly diagnosed epilepsy
treated with established and new antiepileptic drugs:
a 30-year longitudinal cohort study. JAMA Neurol.
2018;75(3):279-86.
378. Landis SC, Amara SG, Asadullah K, Austin CP,
Blumenstein R, Bradley EW, et al. A call for
transparent reporting to optimize the predictive value
of preclinical research. Nature. 2012;490(7419):18791.
379. Ogilvie D, Craig P, Griffin S, Macintyre S, Wareham NJ.
A translational framework for public health research.
BMC Public Health. 2009;9:116.
380. Agency for Healthcare Research and Quality. An
organizational guide to building health services
research capacity. US Department of Health & Human
Services; 2014 (https://www.ahrq.gov/funding/
training-grants/hsrguide/hsrguide.html, accessed 15
April 2019).
381. Peters DH, Adam T, Alonge O, Agyepong IA, Tran N.
Implementation research: what it is and how to do it.
BMJ. 2013;347:f6753.
382. Alzheimer’s Breakthrough Act of 2011 (H.R. 1897)
USA (2011-2012). 112th Congress (https://www.
congress.gov/bill/112th-congress/house-bill/1897,
accessed 31 May 2019).
383. Galanopoulou AS. Epilepsy research: a responsibility to
deliver a cure among achievements. Future of Personal
Health; 2017 (http://www.futureofpersonalhealth.
com/prevention-and-treatment/epilepsy-research-aresponsibility-to-deliver-a-cure-among-achievements,
accessed 15 April 2019).
384. NIH ICARE Epilepsy Research Portfolio. Interagency
Collaborative to Advance Research in Epilepsy
[website]. National Institutes of Health (USA) (https://
icarerp.nih.gov, accessed 15 April 2019).

References

127

385. NINDS. Interagency Collaborative to Advance
Research in Epilepsy [website]. National Institute
of Neurological Disorders and Stroke (https://www.
ninds.nih.gov/Current-Research/Focus-Research/FocusEpilepsy/ICARE, accessed 15 April 2019).
386. Brooks-Kayal AR, Bath KG, Berg AT, Galanopoulou
AS, Holmes GL, Jensen FE, et al. Issues related to
symptomatic and disease-modifying treatments
affecting cognitive and neuropsychiatric comorbidities
of epilepsy. Epilepsia. 2013;54(suppl 4):44-60.
387. Caplan R, Mefford H, Berl M, Chang B, Lin J,
Mazarati A, et al. 2014 Epilepsy Benchmarks Area
I: understanding the causes of the epilepsies and
epilepsy-related neurologic, psychiatric, and somatic
conditions. Epilepsy Curr. 2016;16(3):182-6.
388. Dlugos D, Worrell G, Davis K, Stacey W, Szaflarski J,
Kanner A, et al. 2014 Epilepsy Benchmarks Area III:
improve treatment options for controlling seizures
and epilepsy-related conditions without side effects.
Epilepsy Curr. 2016;16(3):192-7.
389. Engel J, Jr., Pitkanen A, Loeb JA, Dudek FE, Bertram
EH, 3rd, Cole AJ, et al. Epilepsy biomarkers. Epilepsia.
2013;54(suppl 4):61-9.
390. Galanopoulou AS, Buckmaster PS, Staley KJ, Moshe
SL, Perucca E, Engel J, Jr., et al. Identification of new
epilepsy treatments: issues in preclinical methodology.
Epilepsia. 2012;53(3):571-82.
391. Galanopoulou AS, Kokaia M, Loeb JA, Nehlig A,
Pitkanen A, Rogawski MA, et al. Epilepsy therapy
development: technical and methodologic issues in
studies with animal models. Epilepsia. 2013;54(suppl
4):13-23.
392. Galanopoulou AS, Simonato M, French JA, O’Brien
TJ. Joint AES/ILAE translational workshop to optimize
preclinical epilepsy research. Epilepsia. 2013;54(suppl
4):1-2.
393. Galanopoulou AS, Wong M, Binder D, Hartman AL,
Powell EM, Roopra A, et al. 2014 Epilepsy Benchmarks
Area II: prevent epilepsy and its progression. Epilepsy
Curr. 2016;16(3):187-91.
394. Goldman AM, LaFrance WC, Jr, Benke T, Asato M,
Drane D, Pack A, et al. 2014 Epilepsy Benchmarks Area
IV: limit or prevent adverse consequence of seizures
and their treatment across the lifespan. Epilepsy Curr.
2016;16(3):198-205.
395. Kwan P, Cabral-Lim L, D’Souza W, Jain S, Lee BI, Liao
W, et al. Research priorities in epilepsy for the AsiaOceanian region. Epilepsia. 2015;56(5):667-73.

128

398. O’Brien TJ, Ben-Menachem E, Bertram EH, 3rd, Collins
SD, Kokaia M, Lerche H, et al. Proposal for a “phase II”
multicenter trial model for preclinical new antiepilepsy
therapy development. Epilepsia. 2013;54 Suppl 4:70-4.
399. Pitkanen A, Nehlig A, Brooks-Kayal AR, Dudek FE,
Friedman D, Galanopoulou AS, et al. Issues related to
development of antiepileptogenic therapies. Epilepsia.
2013;54(suppl 4):35-43.
400. Wilcox KS, Dixon-Salazar T, Sills GJ, Ben-Menachem
E, White HS, Porter RJ, et al. Issues related to
development of new antiseizure treatments. Epilepsia.
2013;54 Suppl 4:24-34.
401. ILAE. ILAE/AES Joint Translational Task Force [website].
2018 (https://www.ilae.org/about-ilae/topicalcommissions/commission-on-neurobiology/custom,
accessed 15 April 2019).
402. Harte-Hargrove LC, French JA, Pitkanen A,
Galanopoulou AS, Whittemore V, Scharfman HE.
Common data elements for preclinical epilepsy
research: standards for data collection and reporting.
A TASK3 report of the AES/ILAE Translational Task
Force of the ILAE. Epilepsia. 2017;58(suppl 4):78-86.
403. Scharfman HE, Galanopoulou AS, French JA, Pitkanen
A, Whittemore V, Harte-Hargrove LC. Preclinical
common data elements (CDEs) for epilepsy: A joint
ILAE/AES and NINDS translational initiative. Epilepsia
Open. 2018;3(suppl 1):9-12.
404. Harte-Hargrove LC, Galanopoulou AS, French JA,
Pitkanen A, Whittemore V, Scharfman HE. Common
data elements (CDEs) for preclinical epilepsy research:
Introduction to CDEs and description of core CDEs. A
TASK3 report of the ILAE/AES joint translational task
force. Epilepsia Open. 2018;3(suppl 1):13-23.
405. Mazarati A, Jones NC, Galanopoulou AS, HarteHargrove LC, Kalynchuk LE, Lenck-Santini PP, et al. A
companion to the preclinical common data elements
on neurobehavioral comorbidities of epilepsy: a report
of the TASK3 behavior working group of the ILAE/
AES Joint Translational Task Force. Epilepsia Open.
2018;3(suppl 1):24-52.
406. Barker-Haliski M, Harte-Hargrove LC, Ravizza T,
Smolders I, Xiao B, Brandt C, et al. A companion to the
preclinical common data elements for pharmacologic
studies in animal models of seizures and epilepsy. A
Report of the TASK3 Pharmacology Working Group of
the ILAE/AES Joint Translational Task Force. Epilepsia
Open. 2018;3(suppl 1):53-68.

396. Lidster K, Jefferys JG, Blumcke I, Crunelli V, Flecknell
P, Frenguelli BG, et al. Opportunities for improving
animal welfare in rodent models of epilepsy and
seizures. J Neurosci Methods. 2016;260:2-25.

407. Ono T, Wagenaar J, Giorgi FS, Fabera P, Hanaya
R, Jefferys J, et al. A companion to the preclinical
common data elements and case report forms for
rodent EEG studies. A report of the TASK3 EEG
Working Group of the ILAE/AES Joint Translational
Task Force. Epilepsia Open. 2018;3(suppl 1):90-103.

397. Long C, Fureman B, Dingledine R. 2014 Epilepsy
benchmarks: progress and opportunities. Epilepsy Curr.
2016;16(3):179-81.

408. Gorter JA, van Vliet EA, Dedeurwaerdere S, Buchanan
GF, Friedman D, Borges K, et al. A companion to the
preclinical common data elements for physiologic

Epilepsy: a public health imperative

data in rodent epilepsy models. A report of the TASK3
Physiology Working Group of the ILAE/AES Joint
Translational Task Force. Epilepsia Open. 2018;3(suppl
1):69-89.
409. Wilkinson MD, Dumontier M, Aalbersberg IJ, Appleton
G, Axton M, Baak A, et al. The FAIR Guiding Principles
for scientific data management and stewardship. Sci
Data. 2016;3:160018.
410. Ferguson AR, Nielson JL, Cragin MH, Bandrowski AE,
Martone ME. Big data from small data: data-sharing
in the ‘long tail’ of neuroscience. Nat Neurosci.
2014;17(11):1442-7.
411. Public Health Agency of Canada. Mapping
connections: an understanding of neurological
conditions in Canada. Ottawa: Public Health Agency of
Canada; 2014.
412. Committee on the Public Health Dimensions of
the Epilepsies Board on Health Sciences Policy.
Epilepsy across the spectrum: promoting health and
understanding. England MJ, Liverman CT, Schultz
AM, L.M. S, editors. Washington (DC): The National
Academies Press; 2012.

413. Peterson C, Piccenna L, Walker C. The Australian
Epilepsy Longitudinal Survey – Wave 4. Epilepsy
Foundation; 2017.
414. Australian Government, Department of Health. $2
million for medical research on epilepsy [website].
2018 (http://www.health.gov.au/internet/ministers/
publishing.nsf/Content/health-mediarel-yr2018hunt031.htm, accessed 15 April 2019).
415. NINDS. National Institute of Neurological Disorders
and Stroke (NINDS) Benchmarks for Epilepsy Research.
2014 (https://www.ninds.nih.gov/sites/default/
files/2014bechmarks-final-pdf_508c.pdf, accessed 8
May 2019).
416. Avanzini G. Report on the First IBRO/ILAE
Neuroscience School. Fundamentals on epilepsy:
neurobiological, clinical and therapeutic approaches.
Epigraph. 2010;12(3).
417. Wilmshurst JM, Morrow B, du Preez A, Githanga D,
Kennedy N, Zar HJ. The African Pediatric Fellowship
Program: training in Africa for Africans. Pediatrics.
2016;137(1).

References

129

ANNEX 1

Survey methodology
Aim

Survey respondents

An international survey was conducted among
ILAE and IBE chapter representatives to gather
information on current resources, gaps and
initiatives for supporting people with epilepsy.
Data were received from 112 countries, spanning
all WHO regions and World Bank income groups,
representing low-, middle- and high-income
countries.

Completed questionnaires were received from 107
countries across all six WHO regions (Africa, Americas,
South-East Asia, Europe, Eastern Mediterranean and
Western Pacific) with representation across income
groups. About three-quarters of respondents were
from ILAE chapters (n=82), and 25 were from IBE
chapters.

• Stage 2: Questionnaire dissemination
ILAE and IBE requested chapter representatives
to complete the survey. The focal point was
encouraged to contact other experts in the
field to obtain responses. The questionnaire
was available online in English and Spanish.
• Stage 3: Data analysis
Questionnaires were screened for consistencies
between country representatives and, when
necessary, respondents were contacted and
asked to clarify their responses. Data were
aggregated, analysed and reported both by
WHO region and by World Bank income group.
Data were then integrated into chapters of
this report.
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Percentage (%)

• Stage 1: Questionnaire development
Domains included in the questionnaire (e.g.
epidemiology, legislation, health care services,
availability of medicines, misconceptions
and stigma, funding and research) were
based on the WHO Atlas: country resources
for neurological disorders (second edition)
(2017), consultations with WHO regional
offices, the report’s advisory committee and
other international experts.
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The methodological steps undertaken to develop
the survey are briefly outlined below.
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Limitations of the survey were that country
representatives of ILAE and IBE, including individuals
from ministries of health, NGOs, specialist and
nonspecialist providers, were requested to provide
information based on best estimates.

ANNEX 2

Incidence and prevalence
of epilepsy
Table A2.1 Incidence (per 100 000 per year) of epilepsy in HIC
Author, year

Country

Age

Incidence
rates

Notes

Christensen, 2007

Denmark

All ages

68.8

Beilmann, 1999; Oun,
2003

Estonia

All ages

35.4–45.0

Joensen, 1986

Faroe Islands

All ages

42.0

Gaily, 2016; Saarinen,
2016; Keranen, 1989;
Sillanpaa, 1998; Sillanpaa
2006

Finland

All ages

24.0–124.0

Loiseau, 1990

France

All ages

44.0

Freitag, 2001

Germany

Children

60.3

Olaffson, 1996; Olaffson,
2005

Iceland

All ages

33.3–46.5

Cesnik, 2013; Casetta,
2012; Giussani, 2014;
Granieri, 1983

Italy

All ages

32.5–57.0

Higher rates in children.

Nakano, 2014

Japan

All ages

24–53

Higher rates in older ages.

De Graaf, 1974; Breivik,
2008

Norway

All ages

32.8–46.8

Higher rates in children.

Pavlovic, 1998

Serbia

Children

650.0

Cumulative incidence.

Forsgren, 1996; Brorson,
1987

Sweden

All ages

50.0–56.0

Jallon, 1997

Switzerland

All ages

71.0 (69.4 ageadjusted)

Kotsopoulos, 2005

The Netherlands

> 13 years old

29.5

MacDonald, 2000; Eltze,
2013

United Kingdom
of Great Britain
and Northern
Ireland

All ages

46.0–70.1

Higher rates in infants.

Hauser, 1993; Holden,
2005; Zarrelli, 1999;
Hauser, 1993

United States of
America

All ages

35.0–71.0

Higher rates in administrative data.

Higher rates in infants (data from
nationwide children registers,
improved diagnosis, wider
acceptance of antiseizure medicine,
ICD codes data in the first year of
life).

Incidence of first epileptic seizures
in Geneva canton.

Source: Fiest et al., 2017 (1).
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Table A2.2 Incidence (per 100 000 per year) of epilepsy in LMIC
Author, year

Country

Age

Incidence
rates

Houinato, 2013

Benin

All ages

10.5

Debouverie, 1993

Burkina Faso

All ages

83.0

Lavados, 1992

Chile

All ages

113.0

Li, 1985

China

All ages

35.0

Placencia, 1992

Ecuador

All ages

122.0–190.0

El Tallawy, 2010

Egypt

All ages

43.14

Tekle-Heimanot, 1997

Ethiopia

All ages

64.0

Medina, 2005

Honduras

All ages

92.7

Mani, 1998

India

All ages

49.3

Ibinda, 2014; Mung’alaOdera, 2008

Kenya

All ages

39.16–187.0

Lower rates in women and higher
rates in children.
Surveys with children 6–12 years
and people of all ages identified
from community census. Active
convulsive epilepsy.

Burneo, 2005

Latin America

All ages

77.7–190

Heterogeneous methodologies
(cross-sectional studies,
retrospective, prospective studies)
(review).

Jallon, 1999

Martinique

All ages

64.1

Prospective identification of all
cases of epilepsy in 1-year period.

Ba-Diop, 2014

Sub-Saharan
Africa

All ages

81.7

Dogui, 2003

Tunisia

Children

102.1

First unprovoked seizures in all
children aged 1 month–15 years.
Confirmed by neurologists. Use of
validated questionnaires.

Kaiser, 1998

Uganda

All ages

215.0

High onchocerciasis endemicity.

Winkler, 2009

United Republic
of Tanzania

All ages

81.1

Source: Fiest et al., 2017 (1).
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Notes

Retrospective review of clinical
charts of one hospital.

Urban and rural area; reasons for
this difference not identified.
House-to-house survey, assessment
for false negatives and false
positives performed.

Table A2.3 Prevalence (per 1000) of active epilepsy in HIC
Author, year

Country

Age

Prevalence
ratios

Notes

Kruja, 2012

Albania

All ages

14.2

Door-to-door survey of neurological
disorder in different areas for
socioeconomic background.

D’Souza, 2012

Australia

All ages

4.4

Tellez-Zenteno, 2004;
Prasad, 2011; Schiariti,
2009

Canada

All ages

4.03–5.5

Josipovich-Jelic, 2011

Croatia

All ages

10.9

Christensen, 2007

Denmark

All ages

6.0

Beilmann, 1999; Oun,
2003

Estonia

All ages

3.6–5.3

Joensen, 1986

Faroe Islands

All ages

7.6

Sillanpaa 1973; Keranen,
1989; Eriksson, 1997

Finland

All ages

3.2–6.3

Picot, 2008

France

Adults

5.4

Olaffson, 1999

Iceland

All ages

4.8

Gallitto, 2005; Cossu,
2012; Giussani, 2015;
Giussani, 2016; Granieri,
1983

Italy

All ages

3.0*–7.9

*Aeolian Islands

Nakano, 2014; Oka, 2006

Japan

All ages

2.7–40.0

Lower ratios in children and higher
in older ages.

Endziniene, 1997

Lithuania

Children

4.2

Waaler, 2000; Syvertsen,
2015

Norway

All ages

5.1–6.5

Bilikiewicz, 1988

Poland

>16 years

3.7

Lee, 2012

Republic of
Korea

All ages

2.41

Al Rajeh, 2001

Saudi Arabia

All ages

6.5

Pavlovic, 1998

Serbia

Children

6.5

Luengo, 2001, Benavente,
2009; Garcia-Martin, 2012

Spain

All ages

4.1–6.3

Higher ratios in adolescents.

Brorson, 1987; Forsgren,
1992; Sidenvall, 1996;
Bolin, 2015

Sweden

All ages

4.2–8.8

Lower ratios in children.

Chen, 2006; Hsie, 2008

Taiwan, China

All ages

2.7*–4.2

Lower ratios in adults.

De La Court, 1996

The Netherlands

Adults and
elderly

9.0

Door-to-door survey in a suburb of
Rotterdam.

Survey in a Croatian county. High
prevalence due to living conditions
and age distribution.

Lower ratios in children and higher
in adults.

Lower ratios in children.

Lower ratios in children.

Cases identified through antiseizure
medicine prescription and
diagnostic codes for epilepsy and
seizures (ICD-10) in the national
health insurance database.
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Table A2.3 Prevalence (per 1000) of active epilepsy in HIC (continued)
Author, year

Country

Age

Prevalence
ratios

Goodridge, 1983; Wallace,
1998; MacDonald, 2000;
Wright, 2000; Gaitatzis,
2004; Steer, 2014

United Kingdom
of Great Britain
and Northern
Ireland

All ages

4.0–8.0

Hauser, 1991; Kobau,
2004; Holden, 2005;
Chong, 2013; Ablah, 2014

United States of
America

All ages

7.2*–21.0

*Only adults in Georgia and in
Tennessee.

Dogui, 2003

Tunisia

Children

102.1

First unprovoked seizures in all
children aged 1 month–15 years.
Confirmed by neurologists. Use of
validated questionnaires.

Kaiser, 1998

Uganda

All ages

215.0

High onchocerciasis endemicity.

Winkler, 2009

United Republic
of Tanzania

All ages

81.1

Source: Fiest et al., 2017 (1).
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Notes

Table A2.4 Prevalence (per 1000) of active epilepsy in LMIC
Author, year

Country

Age

Prevalence
ratios

Notes

Magalov, 2012

Azerbaijan

All ages

9.02

Yemadje, 2012; Houinato,
2013

Benin

All ages

8.2–12.7*

Nicoletti, 1999

Bolivia
(Plurinational
State of)

All ages

11.1

Marino, 1987; Gomes,
2002; Borges, 2004

Brazil

All ages

5.1–8.2 active
13.0 lifetime

Nitiema, 2012

Burkina Faso

All ages

45.0

Preux, 2011

Cambodia

All ages

5.8

Prischich, 2008

Cameroon

All ages

105

Lavados, 1992

Chile

All ages

17.7

Li, 1985; Kwong, 2001;
Wang, 2003; Fong, 2008;
Zhao, 2010; Hu, 2014; Pi,
2014

China

All ages

1.52–4.4 active
23.5 lifetime

Lower ratios in adults with active
convulsive epilepsy.

Gomez, 1978; Pradilla,
2003; Velez, 2006

Colombia

All ages

10.3 active
19.5 lifetime

Case ascertainment through
questionnaire, neurological
examinations, instrumental
examinations.

Placencia, 1992; Cruz,
1999; Del Brutto 2005

Ecuador

All ages

6.7–22.62

Higher ratios in migrant
populations. Included single
seizures, acute symptomatic
seizures, ILAE classification 1981,
house-to-house surveys.

El Tallawy, 2010; Farghaly,
2013

Egypt

All ages

2.1–6.9

Lower ratios in adults.

Tekle-Heimanot, 1990

Ethiopia

All ages

5.2–29.46

Higher ratios in the Zay society
after a door-to-door survey.

Coleman, 2002

Gambia

All ages

4.9

Lifetime.

Lomidze, 2012

Georgia

All ages

8.8

Mendizabal, 1996; GarciaNoval, 2001

Guatemala

All ages

5.8–18.0*

Higher ratios in two rural
Guatemalan communities.

Medina, 2005

Honduras

All ages

15.4

Epilepsy survey administered to
88% of residents by census in a
rural county.

Bharucha, 1988;
Radhakrishnan, 2000;
Banerjee, 2009; Pandey,
2014

India

All ages

3.6–7.0

Higher ratios in children.

* Capture-recapture method in
rural community.
Lower ratios in ≥ 15 years.

Lifetime.

Door-to-door survey with electroclinical evaluation. Age-specific
prevalence peaked between 20 and
29 years with 42% of the cases.
No people with epilepsy aged
0–9 years and over 50 years were
found.
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Table A2.4 Prevalence (per 1000) of active epilepsy in LMIC (continued)
Author, year

Country

Age

Prevalence
ratios

Ebrahimi, 2012

Iran (Islamic
Republic of)

All ages

7.9

Mung’ala-Odera, 2008;
Ibinda, 2014

Kenya

All ages

2.59–11.0

Lower ratios in active convulsive
epilepsy, higher ratios in children.

Burneo, 2005

Latin America

All ages

6.0–43.2

Lifetime prevalence. Validated
questionnaires, door-todoor surveys, interviews,
different definition of epilepsy,
heterogeneous studies (review).

Sridharan, 1986

Libya

≥ 15 years old

2.3

Cases identified in policlinics,
EEG laboratories and university
hospital in a defined region. Lower
prevalence in the ≥ 60 years old
(1 per 1000).

Rajbhandari, 2004

Nepal

All ages

7.3

Osakwe, 2014

Nigeria

All ages

4.7–20.8

Aziz, 1997; Malik, 2011

Pakistan

All ages

7.0–9.98

Gracia, 1990

Panama

All ages

22.0–57.0

Lower ratios in Panama City
populations than in the Caribbean
coast.

Gonzales, 2015

Peru

Adults

15.3–25.0–35.6

Lower ratios in the urban group,
middle ratios in the rural group,
higher ratios in migrant group.

Ndoye, 2005

Senegal

All ages

14.2

Door-to-door survey.

Wagner, 2014

South Africa

All ages

7.0

Ngugi, 2013; Ba-Diop,
2014

Sub-Saharan
Africa

All ages

6.8–14.8

Large population-based crosssectional and case control studies.
The prevalence varies along with
the presence of different risk
factors.

Balogou, 2007

Togo

All ages

15.7

Sensitization campaign and a doorto-door survey.

Attia-Romdhane, 1993

Tunisia

All ages

4.0

Aziz, 1997; Karaagac,
1999; Onal, 2002; Aydin,
2002; Huseynoglu, 2012;
Velioglu, 2010; Canpolat,
2014; Ozkan, 2015

Turkey

All ages

2.5–8.6

Lower ratios in adolescents and
higher rates in children.

Dent, 2005; Winkler, 2009;
Hunter, 2012

United Republic
of Tanzania

All ages

2.91–8.7

Lower ratios in adults and higher
ratios in a door-to door survey.

Birbeck, 2004

Zambia

All ages

12.5

Source: Fiest et al., 2017 (1).
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Notes

Lower ratios in the rural community
and higher ratios in the semi-rural
community.

Table A2.5 Community-based studies of mortality in epilepsy in HIC
Author, year

Country

Age

Mortality
measures

Camfield, 2002

Canada

Children

SMR 7.5

Holst, 2013

Denmark

< 35 years old

HR 11.9

Rakitin, 2011

Estonia

Adults

SMR 2.6

Sillanpaa 2013;
Nevalainen, 2013

Finland

All ages

SMR 6.4
HR 3.21

Olafsson, 1998; Rafnsoon,
2001

Iceland

All ages

SMR 1.6
F 0.79
M 2.25

Zielinsky, 1974

Poland

All ages

SMR 1.8

Nilsson, 1997; Lindsten,
2000

Sweden

All ages

SMR 2.5–3.6

Cockerell, 1997; Lhatoo,
2001; Morgan, 2002;
Neligan, 2011

United Kingdom
of Great Britain
and Northern
Ireland

All ages

SMR 2.1–3.0

Hauser, 1980; Berg, 2004;
Benn, 2008; Nickels, 2012

United States of
America

All ages

SMR 1.7–7.54

Notes

SMR in childhood-onset
epilepsy, < 16 years old.

SMR in cohort > 15
years old.

SMR in childhood-onset
epilepsy < 16 years old.
SMR in cohort < 18
years old.

F: female; HR: hazard ratio; M: male; SMR: standardized mortality ratio.
Source: Thurman et al., 2017 (25).
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Table A2.6 Community-based studies of mortality in epilepsy in LMIC
Author, year

Country

Population

Mortality
measures

Kochen, 2007

Argentina

All ages

SMR 2.45

Houinato, 2013

Benin

All ages

Mortality rate
22.2 per 1000

Nicoletti, 2009

Bolivia
(Plurinational
State of)

All ages

SMR 1.34

Kamgno, 2003

Cameroon

All ages

Mortality rate
28.9 per 1000

Mu, 2011; Ding, 2013

China

All ages

SMR 2.9–4.9

Carpio, 2005

Ecuador

All ages

SMR 6.3

Carpio, 2005; Banerjee,
2010

India

All ages

SMR 0.76–
2.58*

Ngugi, 2014

Kenya

All ages

SMR 6.5

Carpio, 2005

Mali

All ages

Mortality rate
34.9 per 1000

Carpio, 2005

Martinique

All ages

SMR 4.25

Tsai, 2005

Taiwan, China

All ages

Mortality rate
0.8 per 100 000

Kaiser, 2007

Uganda

All ages

SMR 7.2

Source: Levira et al., 2017 (26).
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Notes

Lower ratios in a follow-up survey
and higher rates in a prospective
study.

Lower ratio in a postal and
telephone survey among the Parsi
community and higher ratio in a
two-stage door-to-door survey
of a stratified random sample in
Kolkata.

Table A2.7 Population-based longitudinal studies on the remission rates in epilepsy
Author, year

Country

Age

Follow-up
time, years

% (duration) remission

Houinato, 2013

Benin

All ages

18 months

45% (total seizure remission)

Nicoletti, 2009

Bolivia
(Plurinational
State of)

All ages

10

43.7% (5-year)

Camfield, 2005

Canada

Children

8

71% (3-year)

Placencia, 1992

Ecuador

All ages

4

21% (terminal remission)

Sillanpaa, 2014

Finland

Children

45

61% (5-year)

Geerts, 2010

Holland

Children

15

71% (5-year terminal)

Okuma, 1981

Japan

All ages

3–10

56%, 59% and 62% (terminal
remission)

Wakamoto, 2000

Japan

Children

19

62.8% (5-year)

Jonsson, 2011

Sweden

All ages

10

In children 75.6%
In adults 68% (1-year), 64%
(3-year), 58% (5-year)

MacDonald, 2000; Lhatoo,
2001; Cockerell, 1995;
Cockerell, 1997

United Kingdom
of Great Britain
and Northern
Ireland

All ages

Up to 12

95% (1-year)
86% (3-year)
up to 71% (5-year)
54% (5-year terminal)

Annegers, 1979; Berg,
2015

United States of
America

All ages

Up to 20

76% (5-year)
In children 95% (1-year), 92%
(2-year), 89% (3-year), 81%
(5-year)

Source: Beghi et al., 2015 (63).
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ANNEX 3

SIXTY-EIGHTH WORLD HEALTH ASSEMBLY
Agenda item 13.5

WHA68.20
26 May 2015

Global burden of epilepsy and the need for
coordinated action at the country level to address
its health, social and public knowledge implications
The Sixty-eighth World Health Assembly,
Having considered the report by the Secretariat on the global burden of epilepsy and the need
for coordinated action at the country level to address its health, social and public knowledge
implications;1
Considering resolution WHA66.8, in which the Health Assembly adopted the comprehensive
mental health action plan 2013–2020, and resolution WHA67.22 on access to essential medicines;
Acknowledging United Nations General Assembly resolution 68/269 and resolution WHA57.10
on road safety and health, resolution WHA66.12 on neglected tropical diseases, resolution WHA67.10
on the newborn health action plan, resolution WHA67.15 on strengthening the role of the health
system in addressing violence, in particular against women and girls, and against children, and the
discussions on the control of neurocysticercosis and its association with epilepsy at the Fifty-sixth
World Health Assembly;2
Noting the Political Declaration of the High-level Meeting of the United Nations General
Assembly on the Prevention and Control of Non-communicable Diseases,3 in which Heads of State
and Government recognized that mental and neurological disorders are an important cause of
morbidity and contribute to the global noncommunicable disease burden, necessitating provision of
equitable access to effective programmes and health care interventions;
Considering the health-related Millennium Development Goals, the outcome document of the
United Nations Conference on Sustainable Development entitled “The future we want”,4 and the
report of the Open Working Group on Sustainable Development Goals, established pursuant to United
Nations General Assembly resolution 66/288, which proposes Goal 3 (Ensure healthy lives and
promote well-being for all at all ages) and target 3.4 (by 2030 reduce by one-third premature mortality
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1

Document A68/12.

2

See document WHA56/2003/REC/3, summary record of the fourth meeting of Committee A.

3

United Nations General Assembly resolution 66/2.

4

United Nations General Assembly resolution 66/288.
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WHA68.20

from non-communicable diseases through prevention and treatment, and promote mental health and
well-being);1
Recognizing that epilepsy is one of the most common serious chronic neurological diseases,
affecting 50 million people of all ages globally, and that people with epilepsy are often subjected to
stigmatization and discrimination because of ignorance, misconceptions and negative attitudes
surrounding the disease, and that they face serious difficulties in, for example, education, employment,
marriage and reproduction;
Noting with concern that the magnitude of epilepsy affects people of all ages, gender, race and
income levels, and further that poor populations and those living in vulnerable situations, in particular
in low- and middle-income countries, bear a disproportionate burden, posing a threat to public health
and economic and social development;
Cognizant that large differences exist in the level of epilepsy management in different countries,
with, for example, the median number of neurologists in low-income countries standing at only
0.03/100 000 population, that the essential antiepileptic medicines are often unavailable, that the
treatment gap is estimated to be over 75% in low-income countries and to be substantially wider in
rural areas than in urban areas;
Noting that the majority of people with epilepsy can be kept free from seizures if appropriately
treated with cost-effective, affordable antiepileptic medicines;
Recognizing in addition that certain causes of epilepsy can be prevented and that such
preventive action can be promoted in the health sector and in sectors outside health;
Aware that in 1997, WHO and two international nongovernmental organizations, the
International League Against Epilepsy and the International Bureau for Epilepsy, launched the Global
Campaign against Epilepsy – “Out of the Shadows”, and that in 2008 WHO launched its mental health
gap action programme, which provided a sound basis for WHO to further lead and coordinate global
development work on epilepsy;
Aware also that practice in China and some other low-income countries has proved that countrylevel coordinated action may be very effective in controlling the disease and improving the quality of
life of millions of people with epilepsy at little cost;
Recognizing the remarkable progress made recently in the technology of epilepsy management,
from basic research to diagnosis and treatment;
Considering that international governmental organizations, nongovernmental organizations,
academic societies and other bodies have recently enhanced their investment in epilepsy management
and have undertaken a significant amount of work in collaboration with national governments, such as
the International League Against Epilepsy and the International Bureau for Epilepsy, which are in
official relations with WHO and have been collaborating with WHO in epilepsy management for
several decades;
Recognizing the role of WHO to demonstrate further leadership and coordination and take
effective action for epilepsy management, in view of the large public health impact,
1

Document A/68/970.
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1.

URGES Member States:1
(1) to strengthen effective leadership and governance, for policies on general health, mental
health and noncommunicable diseases that include consideration of the specific needs of people
with epilepsy, and to make the financial, human and other resources available that have been
identified, as necessary, to implement evidence-based plans and actions;
(2) to introduce and implement, where necessary and in accordance with international human
rights norms and standards, national health care plans of action for epilepsy management,
aiming to overcome inequalities and inequities in health, social and other related services,
paying special attention to people with epilepsy living in conditions of vulnerability, such as
those living in poor and remote areas, including by strengthening public health care services,
and by training local human resources with proper techniques;
(3) to integrate epilepsy management, including health and social care, particularly
community-based services, within the context of universal health coverage, including
community-based rehabilitation, into primary health care, where appropriate, in order to help to
reduce the epilepsy treatment gap, by training non-specialist health care providers in order to
provide them with basic knowledge for the management of epilepsy so that epilepsy can be
diagnosed, treated and followed up as much as possible in primary health care settings, as well
as by empowering people with epilepsy and their carers to make greater use of specified selfand home-care programmes, by ensuring a strong and functional referral system and by
strengthening health information and surveillance systems to routinely collect, report, analyse
and evaluate trends on epilepsy management;
(4) to support the establishment and implementation of strategies for the management of
epilepsy, particularly to improve accessibility to and promote affordability of safe, effective and
quality-assured antiepileptic medicines and include essential antiepileptic medicines into
national lists of essential medicines;
(5) to ensure public awareness of and education about epilepsy, in particular in primary and
secondary schools, in order to help to reduce the misconceptions, stigmatization and
discrimination regarding people with epilepsy and their families that are widespread in many
countries and regions;
(6) to promote actions to prevent the causes of epilepsy, using evidence-based interventions,
within the health sector and in other sectors outside health;
(7)

to improve investment in epilepsy research and increase research capacity;

(8) to engage with civil society and other partners in the actions referred to in
subparagraphs 1(1) to 1(7) above;
2.
INVITES international, regional, national and local partners from within the health sector and
beyond to engage in, and support, the implementation of the actions set out in subparagraphs 1(1) to
1(8) above;

1
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3.

REQUESTS the Director-General:
(1) to review and evaluate the actions relevant to epilepsy that WHO has been leading,
coordinating and supporting in order to identify, summarize and integrate the relevant best
practices with a view to making this information widely available, especially in low- and
middle-income countries;
(2) to develop, in consultation with relevant stakeholders, on the basis of work requested in
operative paragraph (1), a set of technical recommendations guiding Member States in the
development and implementation of epilepsy programmes and services, and to provide technical
support to Member States in actions for epilepsy management, especially in low- and middleincome countries;
(3) to report to the Seventy-first World Health Assembly on progress in the implementation
of this resolution.
Ninth plenary meeting, 26 May 2015
A68/VR/9

=

=

=
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ANNEX 4

Multi-country assessment of
comprehensive health care
United
States of
America

None

United
Republic of
Tanzania

None

United
Kingdom

Uganda

Rural
Basic
Advanced

Russian
Federation

Kenya

Kazakhstan

a

South Africa

Urban
Basic
Advanced

India

China

Chile

Table A4.1 Available diagnostic technology

a

None

None
b

None

b

Notes: Basic diagnostic technology included electroencephalography - sleep/awake, inpatient monitoring, magnetic resonance imaging and computed tomography scans.
Advanced diagnostic technology included single-photon emission computed tomography, positron emission tomography and magnetoencephalography.
a
Positron emission tomography only.
b
Electroencephalography and computed tomography only.

United
States of
America

United
Republic of
Tanzania

United
Kingdom

Uganda

South Africa

Russian
Federation

Kenya

Kazakhstan

India

China

Chile

Table A4.2 Availability of antiseizure medicines

Urban
Essential
Newer
Rural
Essential
Newer

None
(Waiting
list)a

Notes: Essential medicines include: phenobarbital, phenytoin, sodium valproate and carbamazepine. Newer medicines include: lamotrigine, levetiracetam, oxcarbazepine and
topiramate.
a
Newer medications are available but in short supply.
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Urban
Behavioural
Dietary
Vagus nerve
stimulationa
Surgeryb
Deep brain
stimulation,
and/or responsive
neurostimulationc
Rural
Behavioural
Dietary
Vagus nerve
stimulationa
Surgeryb
Deep brain
stimulation,
and/or responsive
neurostimulationc

United
States of
America

United
Republic of
Tanzania

United
Kingdom

Uganda

South Africa

Russian
Federation

Kenya

Kazakhstan

India

Chile

China

Table A4.3 Nonpharmacological epilepsy treatment

None

Delay

None

None

None

None

None

None

None

None

None

Delay

Notes:
a
Vagus nerve stimulation: treatment involving the use of a device to stimulate the vagus nerve with electrical impulses.
b
Type of surgery not specified.
c
Deep brain stimulation and/or responsive neurostimulation: neurosurgical procedure involves implanting electrodes within certain areas of the brain that produce electrical
impulses to regulate abnormal impulses or affect certain cells and chemicals within the brain. Only the United States of America has both deep brain stimulation and responsive
neurostimulation.

United
States of
America

United
Republic of
Tanzania

United
Kingdom

Uganda

South Africa

Russian
Federation

Kenya

Kazakhstan

India

China

Chile

Table A4.4 Epilepsy training for health care providers

Advanced
training for
epilepsy
specialist
physicians
Formal
training
for primary
health care
providers
(physicians,
nurses, other)
Formal
training for
non-medically
trained
providers
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South Africa

Uganda

United
Kingdom

United
Republic of
Tanzania

United
States of
America

South Africa

Uganda

United
Kingdom

United
Republic of
Tanzania

United
States of
America

Russian
Federation

Kenya

Kazakhstan

India

China

Chile

Table A4.5 Treatment and care management of epilepsy

Initial treatment
Specialist
Generalist primary
care provider,
nurse
Non-medically
trained provider
Long-term
treatment
and care
management
Specialist
Generalist primary
care provider,
nurse
Non-medically
trained provider

IBE
Professional
neurology
associations
Consumer
organizations
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Russian
Federation

Kenya

Kazakhstan

India

China

Organizations
ILAE

Chile

Table A4.6 Epilepsy advocacy and social support groups
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