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Learning objective

To know the recent developments in stroke mortality
and morbidity world wide

To understand what is driving changes in stroke epidemiology

To understand basics concepts in disease and disability
burden

To know current governmental actions to prevent stroke
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The seven WHO regions
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Africa
738 million
49 yrs

South-East
Asia
1672 million
62.5 yrs

Western
Pacific
1534 million
71.4 yrs

LMC European Region
476 million
67.6 years

Eastern
Mediterranean
489 million
61.7 yrs

LMC
Americas
545 million
71.7 yrs

High income
Countries
977 million
79.4 yrs

Differences in population size and
life expectancy at birth
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Large variation in stroke burden and mortality

Johnston SC et al. Lancet Neurology 2009
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Predictors of age adjusted mortality rate

p-value
National income <0.0001
Mean systolic BP 0.028
Tobacco use 0.041
Weight 0.017

Predictors of age adjusted DALY

National income <0.0001
Tobacco smoking 0.034

Links to strengths of health systems and primary care
Johnston SC et al. Lancet Neurology 2009
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Global burden of disease

Global burden of disease study
- 1996 on data from 1990
- mortality and morbidity by age, sex and

region

The Global Burden of Disease 2004 update
- WHO report published 2008
- revised back ground data
- projections for 2030

The Global Burden of Disease 2010 Study
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Global Burden of Disease 2010

Lancet Dec 15, 2012
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Global Burden of Disease 2010

Major changes in
death rates and life
expectancy from
1990 to 2010

Lancet Dec 15, 2012
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Changes in life expectancy 1970 to 2010

Males: increase from 56.4 years to 67.5 years

Females: increase from 61.2 years to 73.3 years

Lancet Dec 15, 2012
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Global Burden of Disease 2010: mortality

Lancet Dec 15, 2012

Look at the
blue parts….
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Prevention of stroke

Commonality of risk factors for…
… stroke
… coronary heart disease
… peripheral vascular disease
… many types of dementia
… many types of cancer
… respiratory tract disorders
… diabetes
…

Non-communicable diseases (NCD)

Need to
join hands
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Incidence of first-ever stroke

World 9.0 million

Africa 0.7
Americas 0.9
Eastern
Mediterranean 0.4
Europe 2.0
South-East Asia 1.8
Western Pacific 3.3
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World map of stroke incidence studies
in the late 20th century

Feigin VL et al. Lancet Neurology 2003;2:43-53
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Worldwide stroke incidence and early case fatality reported
In 56 population-based studies: a systematic review.

Feigin et al. Lancet Neurology , 2009
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Age-adjusted stroke incidence rates per 100 000 person-years across the four study periods
(modified from Feigin et al. (13), with permission)
A. High-income countries

Time trends in stroke 1970 to present

High-income countries: decrease 42 %
Feigin et al. Lancet Neurology, 2009
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Stroke in young Fabry patients (sifap1)

DESIGN:
Prevalence, multicenter, multinational study, start April 1st, 2007; end
either after having enrolled 5.000 pts. or not later than March 30th, 2009

PRIMARY AIM OF THE STUDY:
To establish the prevalence of Fabry disease in the unselected group of
young patients with stroke.

SECONDARY AIM OF THE STUDY:
To determine the overall causes, clinical characteristics, and imaging
findings of stroke in the young.
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5024 patients enrolled (15 countries, 47 centers)
59 % males, 41 % females
Mean age 44.6 years (men); 43.3 years (women)

Age Number of patients %
18-24 151 3.0
25-34 482 9.6
35-44 1395 27.8
45-55 2996 59.6

Qualifying cerebrovascular event
ischemic stroke 70.6 %
TIA 22.3 %
ICH 5.7 %
Other (e g venous
thrombosis) 1.4 %

Stroke 2013;44:340-9
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Risk factors %

Hypertension 47 %
Smoking 41 %
Hyperlipidemia 34 %
Diabetes 10 %
Family history

cardiovascular 41 %
cerebrovascular 37 %

Stroke 2013;44:340-9
Stroke 2013;44:119-25
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Total

Men

Women

Proportion of
patients with
multiple risk
factors

Stroke 2013;44:340-9
Stroke 2013;44:119-25

Message: there
are clear prevention
opportunities also
in stroke in the young
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Infancy and
Childhood

Nutrition
Obesity

Adolescence

Smoking
Alcohol
Lack of physical

activity
Diet
Obesity

Adult life

Established
risk factors

Stroke prevention – a life course approach

Age

Accumulated risk

Stroke
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Age-adjusted stroke incidence rates per 100 000 person-years across the four study periods
(modified from Feigin et al. (13), with permission)
B. Low to middle-income countries

Feigin et al. Lancet Neurology, 2009

Time trends in stroke 1970 to present

Low-mid-income countries: more than doubled
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Stroke 2011;43. Published online October 27, 2011
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Per capita Gross Domestic Product adjusted for
purchasing power parity

Incidence

Proportion of
intracerebral
hemorrhage

30-days
case fatality

Age at stroke
onset

Sposato & Saposnik. Stroke 2011;43, published online October 27 2011
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Poorer control of risk factors, in particular hypertension,
in populations with a low GDP

Reciprocal relathionship: vascular risk factors more
prevalent and access to medical care more limited
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Incidence and prevalence of stroke

Incidence Prevalence
World 9.0 million 30.7 million

Africa 0.7 1.6
Americas 0.9 4.8
Eastern
Mediterranean 0.4 1.1
Europe 2.0 9.6
South-East Asia 1.8 4.5
Western Pacific 3.3 9.1
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Trends in long term survival

Continual increase

HR 2001/2002 vs 1983/85: 0.67

- Improved life expectancy in the general population ?
- Improved secondary prevention ?
- Long-term effects of stroke unit care ?
- Improved management of comorbid conditions ?
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Estimated prevalence of moderate to severe disability

Stroke

World all ages 12.6 million

High income countries
0-59 years 1.4 million
>60 years 2.2 million

Low-middle income countries
0-59 years 4.0 million
>60 years 4.9 million

44 % of all with moderate to
severe disability are <60 years
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Burden of disease: death and disability

N alive

Survivors total
Survival w good health

Age
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Burden of disease: death and disability

N alive

Survivors total
Survival w good health

Age

stroke
death
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Burden of post-stroke disabilities

N alive

Survivors total
Survival w good health

Age
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Disability Adjusted Life Years (DALYs)

DALYs are the sum of

-Years of life lost from premature death

-Years lost due to disability
Number of cases x
duration of disease x
weight factor
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Leading causes of burden of disease (DALYs),
all ages, 1990 and 2010

Lancet Dec 15, 2012
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Global Burden of Disease 2010 Study
Years lived with disability (YLD) data 1990 and 2010

Lancet Dec 15, 2012
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Asset price collapse
Retrenchment from globalization

Oil and gas price spike

NCDs

Flu pandemic
Fiscal crisis

Food crisis

Infectious disease

World Economic
Forum:
Global Risk
Assessment 2009

Socio-economic impact of non-communicable diseases
(NCDs): a major threat to world economy

Likelyhood

Se
ve
rity
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Times, October 31, 2011
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Times, October 31, 2011
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How can global burden of stroke be
limited?

N alive

Survivors total
Survival w good health

Age

Prevent

Treat Manage in the long term
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The Lancet NCD Action Group and
the NCD Alliance
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Global Price Tag for scaling-up NCD 'best
buys' in low- and middle-income countries

Co
st
(U
S$
bil
lio
n)
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2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

"Best buy" population-based interventions for NCD risk factors (tobacco, alcohol, diet, physical activity)

"Best buy" individual-based interventions for NCDs (cardiovascular disease, diabetes, cancer)
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Global risk factor ranks 1990 and 2010

1990 2010 % change

Childhood underweight High blood pressure 27 %
Household air pollution Smoking 3 %
Smoking Household air pollution -32 %
High blood pressure Low fruit 29 %
Suboptimal breest feeding Alcohol use 32 %

Lancet Dec 15, 2012
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The 2010 Global Burden of Disease Study

Lancet Dec 15, 2012

Hypertension the
most important
risk factor globally
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*For the protective factor of physical activity, the population-attributable risks are provided
for individuals who do not participate in regular physical activity.

Risk factor Population-
attributable risk, %
(99% CI)

Hypertension 34.6 (30.4–39.1)
Smoking 18.9 (15.3–23.1)
Waist-to-hip ratio (tertile 2 vs tertile 1) 26.5 (18.8–36.0)
Dietary risk score (tertile 2 vs tertile 1) 18.8 (11.2–29.7)
Regular physical activity 28.5 (14.5–48.5)
Diabetes 5.0 (2.6–9.5)
Alcohol intake 3.8 (0.9–14.4)
Cardiac causes 6.7 (4.8–9.1)
Ratio of apolipoprotein B to A1
(tertile 2 vs tertile 1)

24.9 (15.7–37.1)

Psychological factors
•Stress 4.6 (2.1–9.6)
•Depression 5.2 (2.7–9.8)

INTERSTROKE: Population-attributable risk for
common risk factors

O'Donnell MJ et al. Lancet 2010; available at:
http://www.thelancet.com.
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INTERSTROKE: major findings

10 modifiable risk factors explain 90 % of stroke

The population attributable risk for hypertension
was almost twice higher than for coronary heart
Disease (INTERHEART); 34.8 % vs 18 %

Majority of interventions for stroke prevention
don’t need lab tests
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2000

2003

2004

2008

Global Strategy for the Prevention and
Control of Noncommunicable Diseases

WHO Framework Convention
on Tobacco Control

Global Strategy on Diet,
Physical Activity

and Health

Action Plan on the Global Strategy for the
Prevention and Control of Noncommunicable Diseases

Global Milestones in Prevention and Control of NCDs:

A long starting period up to the 2011 UN High Level Meeting

2011 United Nations High Level Meeting 19-21 September a landmark event
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UN High Level Meeting Sept 2011

2nd time for medical topic at GA
34 heads of state present
133 member states made statements
>200 civil society representatives present
over 40 side events held
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Global roadmap
to realize the commitments from

Heads of State and Government and Ministers of Health:
Global Action Plan for the Prevention and Control of NCDs

2013-2020

2011UN
Ge
ne
ral
As
sem
bly Commitments

from Heads of
State and
Government

Wo
rld
He
alt
hA
sse
mb
ly Commitments

from
Ministers of
Health

Fo
llo
w-
up Assignments

given to WHO

Building a global architecture to support national efforts
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Global Action Plan for the Prevention and Control of
NCDs 2013-2020

Lancet Aug 2013
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Global Monitoring Framework
25 indicators
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Global Monitoring Framework
9 targets for 2025
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The post-2015 agenda

UN High-level Meeting on Disability and Development
23 September 2013 New York
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WHO Classification Systems
• Health classifications are a core

constitutional responsibility of
WHO, assigned by international
treaty with 193 member countries

• ICD is oldest and historically most
important

• One of WHO's earliest official
actions was to publish ICD-6 in
1948
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ICD-11

• Mandated by World Health Assembly

• ICD-10 completed in 1990; longest time without
revision in history of ICD

• Mental Health and Substance Abuse Department
responsible for revision of:

– Mental and Behavioural Disorders
– Diseases of the Nervous System

• Technical work to be completed 2013

• Final WHA approval, publication in 2015
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Neurology TAG Working Groups
(WG)

Cerebrovascular
diseases

Cerebrovascular
diseases Demyelinating disordersDemyelinating disorders Epilepsy and seizuresEpilepsy and seizures Headache and related

disorders
Headache and related

disorders

Infections of the nervous
system

Infections of the nervous
system

Movement Disorders and
neurodegenerative

disorders

Movement Disorders and
neurodegenerative

disorders
Neuromuscular junction
and muscle disorders

Neuromuscular junction
and muscle disorders

Nutritional and toxic
disorders of the nervous

system

Nutritional and toxic
disorders of the nervous

system

Root, plexus and
peripheral nerve

diseases

Root, plexus and
peripheral nerve

diseases

Other disorders of the
nervous system,

including disorders of
consciousness,

autonomic nervous
system, others

Other disorders of the
nervous system,

including disorders of
consciousness,

autonomic nervous
system, others

Disorders first
recognized in infancy,

childhood and
adolescence

Disorders first
recognized in infancy,

childhood and
adolescence

Neoplasms of the
nervous system

Neoplasms of the
nervous system

Traumatic injuries of the
nervous system

Traumatic injuries of the
nervous system

Neurocognitive disorders
(joint with Mental Health

TAG)

Neurocognitive disorders
(joint with Mental Health

TAG)
Signs and symptomsSigns and symptoms
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Cerebrovascular Disease ICD-
11 working group

• Bo Norrving, Sweden (chair)
• Valery Feigin, New Zealand
• Padma Gunaratne, Sri Lanka
• Vladimir Hachinski, Canada
• Michael Hennerici, Germany
• Ming Liu, China
• Peter Rothwell, UK
• Jeffrey Saver, USA

http://www.go2pdf.com


ICD-10
TIA G45 in Chapter VI Diseases in the nervous system
Stroke I60-69 in Chapter IX Diseases of the circulatory system
Silent brain infarct R90 in Chapter XVIII Abnormal findings on diagnostic imaging ..
Vascular dementia F01 in Chapter V Mental and behavioural disorders

Several areas of ”constant” misclassification

ICD-11 Proposal
Single block of ”Cerebrovascular Diseases” within Diseases of the Nervous System
Areas of misclassification cleared, improved clarity, improved clinical usefulness
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ICD 11 categories
Cerebrovascular Diseases

Transient ischemic attack
Cerebral ischemic stroke
Intracerebral hemorrhage
Subarachnoid hemorrhage
Other nontraumatic intracranial bleed
Stroke not known if ischemic or hemorrhagic

Asymptomatic stenosis or occlusion of intracranial or extracranial artery
Cerebrovascular disease with no acute cerebral symptom

Other specified cerebrovascular diseases
Cerebrovascular abnormalities in diseases classified elsewhere

Hypoxic-ischaemic encephalopathy

Late effects of cerebrovascular disease

http://www.go2pdf.com


Cerebrovascular disease with no acute
cerebral symptom

- Silent cerebral infarct
- Silent cerebral microbleed
- Silent white matter abnormalities associated with

vascular disease

A major change in the ICD
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Oct 29, 2006: merger of ISS (established 1989)
and WSF (established 2004)

• individual members
• professional socities
• stroke support organisations
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Take home messages

Major changes in global burden of disease from 1990 to
2010, and beyond:

A strong shift to NCDs and disability
Stroke is one of the main drivers in the change
Stroke is highly preventable

NCDs and stroke has entered the political arena, NCDs
are not only a health issue but affects national development

”Single disease” framework challenged:
commonality of risk factors for stroke and other NCDs

• role of co-morbidities underestimated

The WHO Global Action Plan 2013 to 2020 for NCDs and a monitoring
framework has been developed
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Thank you for your attention!
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