NEUROLOGICAL DISORDERS



NEUROLOGICAL
DISORDERS

public health challenges

/), World Health
>¥ Organization

nnnnnnnnnnnnn

AAAAA W wEeepa @
el


creo



WHO Library Cataloguing-in-Publication Data

Neurological disorders : public health challenges.

1.Nervous system diseases. 2.Public health. 3.Cost of illness. I.World Health Organization.
ISBN 92 4 156336 2 (NLM classification: WL 140)

ISBN 978 92 4 156336 9

© World Health Organization 2006

All rights reserved. Publications of the World Health Organization can be obtained from WHO Press,
World Health Organization, 20 Avenue Appia, 1211 Geneva 27, Switzerland (tel.: +41 22 791 3264; fax:
+41 22 791 4857; e-mail: bookorders@who.int). Requests for permission to reproduce or translate
WHO publications — whether for sale or for noncommercial distribution — should be addressed to WHO
Press, at the above address (fax: +41 22 791 4806; e-mail: permissions@who.int).

The designations employed and the presentation of the material in this publication do not imply the
expression of any opinion whatsoever on the part of the World Health Organization concerning the legal
status of any country, territory, city or area or of its authorities, or concerning the delimitation of its
frontiers or boundaries. Dotted lines on maps represent approximate border lines for which there may
not yet be full agreement.

The mention of specific companies or of certain manufacturers’ products does not imply that they
are endorsed or recommended by the World Health Organization in preference to others of a similar
nature that are not mentioned. Errors and omissions excepted, the names of proprietary products are
distinguished by initial capital letters.

All reasonable precautions have been taken by the World Health Organization to verify the information
contained in this publication. However, the published material is being distributed without warranty of
any kind, either expressed or implied. The responsibility for the interpretation and use of the material
lies with the reader. In no event shall the World Health Organization be liable for damages arising from
its use.

Printed in Switzerland



contents

Foreword

Preface
Acknowledgements
Abbreviations
Introduction

Chapter 1
Public health principles and neurological disorders

Chapter 2
Global burden of neurological disorders:
estimates and projections

Chapter 3

Neurological disorders: a public health approach
3.1 Dementia
3.2 Epilepsy
3.3 Headache disorders
3.4 Multiple sclerosis
3.5 Neuroinfections
3.6 Neurological disorders associated with malnutrition
3.7 Pain associated with neurological disorders
3.8 Parkinson’s disease
3.9 Stroke
3.10 Traumatic brain injuries

Chapter 4
Conclusions and recommendations

Annexes

Annex 1
List of WHO Member States by region and mortality stratum

Annex 2
Country income groups used for reporting estimates and projections

Annex 3
Global Burden of Disease cause categories, sequelae and case
definitions for neurological disorders

Vii

Xi

27

4
42
56
70
85
95

111

127

140

151

164

177

183

185

186



iv.  Neurological disorders: public health challenges

Annex 4

Table A.4.1 Burden of neurological disorders, in DALYs, by cause,

WHO region and mortality stratum, projections for 2005, 2015 and 2030 189
Table A.4.2 Burden of neurological disorders, in DALYs, by cause

and country income category, projections for 2005, 2015 and 2030 193
Table A.4.3 Deaths attributable to neurological disorders, by cause,

WHO region and mortality stratum, projections for 2005, 2015 and 2030 194
Table A.4.4 Deaths attributable to neurological disorders, by cause and

country income category, projections for 2005, 2015 and 2030 198

Table A.4.5 Burden of neurological disorders, in YLDs, by cause,
WHO region and mortality stratum, projections for 2005, 2015 and 2030 199

Table A.4.6 Burden of neurological disorders, in YLDs, by cause and

country income category, projections for 2005, 2015 and 2030 203
Table A.4.7 Prevalence (per 1000) of neurological disorders, by cause,

WHO region and mortality stratum, projections for 2005, 2015 and 2030 204

Table A.4.8 Prevalence (per 1000) of neurological disorders, by cause
and country income category, projections for 2005, 2015 and 2030 208

Annex 5
International nongovernmental organizations working
in neurological disorders 209



foreword

In the 19th century and at the beginning of the 20th,
brain research belonged to many different areas that dif-
fered in methodology and targets: the morphological, the
physiological and the psychological. The latter used to
consider the brain as a black box where only the input
and output were known but not at all the neuronal com-
ponents and the way they interact with each other.

At the beginning of the third millennium, due to pro-
longed ageing, neurodevelopmental disorders are growing and a much deeper
knowledge of the brain is necessary. Scientific and technological research,
from molecular to behavioural levels, have been carried out in many different
places but they have not been developed in a really interdisciplinary way.
Research should be based on the convergence of different interconnected
scientific sectors, not in isolation, as was the case in the past.

As this report demonstrates, the burden of neurological disorders is reach-
ing a significant proportion in countries with a growing percentage of the
population over 65 years old.

With this report go my best wishes that it be disseminated worldwide and
that it receive the deserved attention of the Global Health Community in all
the countries of the world.

Rita Levi-Montalcini
1986 Nobel Prize in Medicine
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preface

Within its remit to provide leadership on all matters concerning health, one of the core
functions of the World Health Organization (WHO) is to engage in partnerships where joint
action is needed. WHO plays an important role in bringing crucial health-related topics to
the agenda of policy-makers and health planners and in raising awareness of them among
health-care professionals and all who have an interest in health matters.

WHO’s Department of Mental Health and Substance Abuse carries out this role for
the three different sets of issues for which it is responsible: mental disorders, substance
abuse and alcohol-related issues, and neurological disorders. Two recent publications
have focused attention on its work. The world health report 2001 — Mental health: new
understanding, new hope is an advocacy instrument to shed light on the public health as-
pects of mental disorders, and the report Neuroscience of psychoactive substance use and
dependence produced by the department in 2004 tackles the area of substance abuse and
alcohol. We realized a similar exercise is needed in the field of neurological disorders.

The Global Burden of Disease study, the ongoing international collaborative project
between WHO, the World Bank and the Harvard School of Public Health, has produced evi-
dence that pinpoints neurological disorders as one of the greatest threats to public health.
A clear message emerges that unless immediate action is taken globally, the neurological
burden is expected to become an even more serious and unmanageable problem in all
countries. There are several gaps in understanding the many issues related to neurological
disorders, but we already know enough about their nature and treatment to be able to
shape effective policy responses to some of the most prevalent among them.

To fill the vast gap in the knowledge concerning the public health aspects of neurologi-
cal disorders, this document Neurological disorders: public health challenges fulfils two
roles. On one hand, it provides comprehensive information to the policy-makers and on the
other hand, it can also be used as an awareness-raising tool. The document has unique
aspects that should be stressed. It is the result of a huge effort bringing together the most
significant international nongovernmental organizations working in the areas of various
neurological disorders, both in a professional capacity and in caring for people affected
by the conditions. It is the fruit of healthy interaction and collaboration between these
organizations and WHO, with its network of country and regional offices: health experts on
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one hand working together with the extensive and competent world of professionals and
researchers on the other. Some of these organizations have also contributed financially
to this endeavour. This exercise thus demonstrates that such collaboration is not only
possible but can also be very productive.

The document is distinctive in its presentation as it provides the public health per-
spective for neurological disorders in general and presents fresh and updated estimates
and predictions of the global burden borne by them. Separate sections discuss some of
the most important disorders in detail: dementia, epilepsy, headache disorders, multiple
sclerosis, neuroinfections, neurological disorders associated with malnutrition, pain as-
sociated with neurological disorders, Parkinson’s disease, stroke and traumatic brain
injuries.

The document makes a significant contribution to the furthering of knowledge about
neurological disorders. We hope it will facilitate increased cooperation and innovation
and inspire commitment to preventing these debilitating disorders and providing the best
possible care for people who suffer from them.

Benedetto Saraceno
Director, Department of Mental Health
and Substance Abuse
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introduction

One of the key constitutional responsibilities of the World Health Organi-
zation (WHO) is to foster partnership and collaboration among scientific
and professional groups in order to contribute to the advancement of
global health. To help prioritize health needs and design evidence-based
health programmes globally, WHO initiates a large number of interna-
tional projects and activities involving numerous governmental and non-
governmental organizations, health professionals and policy-makers.

The Global Burden of Disease (GBD) study, a collaborative endeavour of the World
Health Organization (WHO), the World Bank and the Harvard School of Public Health,
drew the attention of the international health community to the burden of neurological
disorders and many other chronic conditions. This study found that the burden of neuro-
logical disorders was seriously underestimated by traditional epidemiological and health
statistical methods that take into account only mortality rates but not disability rates. The
GBD study showed that over the years the global health impact of neurological disorders
had been underestimated (7).

With awareness of the massive burden associated with neurological disorders came
the recognition that neurological services and resources were disproportionately scarce,
especially in low income and developing countries. Furthermore, a large body of evidence
shows that policy-makers and health-care providers may be unprepared to cope with the
predicted rise in the prevalence of neurological and other chronic disorders and the dis-
ability resulting from the extension of life expectancy and ageing of populations globally
2 3).

In response to the challenge posed by neurological disorders, WHO launched a number
of global public health projects, including the Global Initiative on Neurology and Public
Health whose purpose is to increase professional and public awareness of the frequency,
severity and costs of neurological disorders and to emphasize the need to provide neuro-
logical care at all levels including primary health care. This global initiative has revealed
a paucity of information on the burden of neurological disorders and a lack of policies,
programmes and resources for their management (4—6).
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In response to these findings, WHO and the World Federation of Neurology (WFN)
recently collaborated in an international Survey of Country Resources for Neurological
Disorders involving 109 countries and covering over 90% of the world’s population. The
survey collected information from experts on several aspects of the provision of neuro-
logical care around the world, ranging from frequency of neurological disorders to the
availability of neurological services across countries and settings. The findings show that
resources are clearly inadequate for patients with neurological disorders in most parts
of the world; they highlight inequalities in the access to neurological care across differ-
ent populations, especially in those living in low income countries and in the developing
regions of the world (7). The results of the survey, which include numerous tables, graphs
and commentaries, have been published in the WHO/WFN Atlas of Country Resources for
Neurological Disorders (8). The atlas is available at http://www.who.int/mental health/
neurology/ or on request from WHO.

This report takes the collaboration with nongovernmental organizations and the
Atlas Project one step further. It aims to inform governments, public health institutions,
nongovernmental organizations and others so as to help formulate public health policies
directed at neurological disorders and to guide informed advocacy. WHO has produced
this report in collaboration with several nongovernmental organizations, including (in
alphabetical order) Alzheimer’s Disease International, European Parkinson’s Disease As-
sociation, International Association for the Study of Pain, International Bureau for Epilepsy,
International Headache Society, International League Against Epilepsy, Multiple Sclerosis
International Federation, World Federation of Neurology, World Federation of Neurosurgi-
cal Societies and World Headache Alliance. It addresses the most important public health
aspects of the following neurological disorders: dementia, epilepsy, headache disorders,
multiple sclerosis, neuroinfections, neurological disorders associated with malnutrition,
pain associated with neurological disorders, Parkinson’s disease, stroke and traumatic
brain injuries. These common disorders were selected after discussion with several ex-
perts and nongovernmental organizations and represent a substantial component of the
global burden of neurological disorders.

The report is based on significant contributions by many individuals and organizations
spanning all continents. Their names are indicated in the Acknowledgements section, and
their input is acknowledged with thanks.



OUTLINE OF THE REPORT

C h apte r 1 provides an overview of basic public health concepts and

general principles as they apply to neurological disorders,
including epidemiology and burden, health promotion, disease prevention, health policy,
service provision and delivery of care, disability and rehabilitation, stigma, and educa-
tion and training. Public health is defined as the science and practice of protecting and
improving the health of the population through prevention, promotion, health education,
and management of communicable and noncommunicable diseases including neurological
disorders. In other words, public health is viewed as a comprehensive approach concerned
with the health of the community as a whole rather than with medical health care that
deals primarily with treatment of individuals. The focus of public health interventions
could be primary, secondary or tertiary prevention. The above-mentioned concepts are
illustrated by examples from the field of neurological disorders. Public health aspects of
individual neurological disorders covered by the report are discussed in greater detail in
Chapter 3.

Each chapter contains a numerical list of references to works
that are cited in the text. A second list, arranged alphabetically,
suggests reading material that is recommended to give an overview
of the subject matter of the section or chapter; some of the key
references may be repeated in the reading list.

C h apte r 2 contains a series of tables and graphs that provide pro-

jected estimates of the global burden of neurological
disorders for 2005, 2015 and 2030. The illustrations are accompanied by a summary
of the GBD methodology, observations on its limitations and brief commentaries on the
findings of the GBD study. The results are presented according to WHO regions, epidemio-
logical subregions and World Bank income categories. Annex 1 lists WHO Member States
and Annex 2 presents countries according to World Bank categories. Annex 3 provides
the list of GBD cause categories, sequelae and case definitions used for calculation of
estimates for neurological disorders. Annex 4 contains the GBD estimates for neurological
disorders for 2005, 2015 and 2030.

C h apter 3 consists of 10 sections that focus on the public heath

aspects of the specific neurological disorders covered
by the report. Although notable differences exist between relevant public health issues
for each neurological disorder, most sections cover the following topics: diagnosis and
classification; etiology and risk factors; course and outcome; magnitude (prevalence,
incidence, distribution by age and sex, global and regional distribution); disability and
mortality; burden on patients’ families and communities; treatment, management and
rehabilitation; delivery and cost of care; gaps in treatment and other services; policies;

introduction

3
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research; and education and training. Accompanying tables, graphs, boxes and other
graphic material illustrate specific points made in the text. Details of relevant nongovern-
mental organizations, including their objectives, are given in Annex 5.

C h apter 4 gives the conclusions and recommendations of the re-

port, which are based on the following findings. Neuro-
logical disorders are a significant and increasing public health problem. Many of them can
be either prevented or treated at a relatively low cost. Resources for neurological disorders
are grossly inadequate in most parts of the world. Significant inequalities in provision of
neurological treatment and care exist between developing and developed countries. Stig-
ma and discrimination against people with neurological disorders are ubiquitous and need
to be eliminated through public education and global campaigns. Dignity of people with
neurological disorders needs to be preserved and their quality of life improved. Long-term
treatment and care of patients with chronic neurological disorders and conditions should
be incorporated into primary care. Public health aspects of neurological disorders should
be incorporated into undergraduate and postgraduate teaching and training curricula in
neurology. More research on neurological disorders is needed and it should be facilitated
through better funding, multidisciplinary approaches and international collaboration.
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