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ANNEX 1: MEDICAL BACKGROUND 

1. This annex largely deals with the medical aspects of stroke, including transient ischaemic attacks 
(TIAs). The information aims to supplement that provided in the main section of this report, thus providing 
further detail and background to provide additional context to the discussion in this report. This is not 
intended to provide detailed medical information—this can be found in the listed references or a relevant 
medical text. 

1. Definition and general characteristics 

2. Cerebrovascular disease comprises several disorders in which there is a disturbance of blood 
supply to the brain. Stroke is a cerebrovascular disease, and has been defined as “rapidly developed signs 
of focal (or global) disturbance of cerebral function lasting more than 24 hours (unless interrupted by 
surgery or death), with no apparent nonvascular cause, including patients presenting with clinical signs and 
symptoms suggestive of subarachnoid haemorrhage, intracerbral haemorrhage, or cerebral ischemic 
infarction”(check reference).  

3. There are two main types of stroke: ischaemic (when blood flow to the brain is blocked) and 
haemorrhagic (when bleeding into or around the brain itself), accounting for approx. 85% and 15% of 
cases respectively in western countries (Bath et al.). Haemorrhage exerts pressure on the surrounding 
tissue and, as a consequence, causes direct neuronal injury causing ischaemia (lack of blood flow). 
Ischaemic stroke results from occlusion of a brain artery due to local atherosclerosis or from the migration 
of an emboli (usually due to carotid atherosclerosis or atrial fibrillation). The ischaemia causes injury from 
lack of oxygen and nutritional support, but the damage may be reversed if reperfusion is obtained quickly. 

4. Transient ischaemic attack (TIA) is a temporary cerebrovascular event that leaves no permanent 
damage, usually resulting from a temporary blockage. It may occur when there is temporary deficiency in 
blood supply to brain, and may last only a couple of minutes. Symptoms will also disappear completely 
after 24 hours. After a first TIA event, patients are considered at high risk for an acute ischaemic stroke. It 
is predicted that one-third of these patients will later have a stroke, another third will have repeated TIAs, 
and the other third may never show further signs of cerebrovascular symptoms. Approximately 30% of 
people having major stroke have had a TIA prior to that, and 10% of all TIAs suffers have a stroke within 
2 weeks (American Association of neurological surgeons website) 

2. Epidemiology 

5. Stroke is highly preventable: changes in the individual and population levels of the major risk 
factors for stroke (such as hypertension and smoking) would have a significant effect on stroke rates. In 
addition, stroke is also very treatable in many cases particularly for ischaemic stroke, contrary to the 
previous thinking which tended to categorise stroke as an untreatable, “old person’s” disease. 

6. It has been estimated that approximately one-third of people who have a stroke will die within 12 
months (but most within the first 3 weeks), and another third will be permanently dependent on the help of 
others (Bath et al.). This makes stroke a major cause of death and disability in many OECD countries. Its 
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importance in terms of death and disability levels coupled with its potential for prevention and treatment, 
makes stroke an important disease to monitor. 

Non-modifiable factors 

Age 

7. Stroke incidence (the number of new cases) and prevalence (the number of cases in a population 
at a given time) rates increase with age quite dramatically. The incidence rate more than doubles every 10 
years after age 55 (ITFPCHD). As the number of older people is increasing in OECD countries, it is 
expected that the number of people with stroke will also increase. 

Sex 

8. In the majority of OECD countries, men have higher incidence rates of stroke than women. In 
some countries however, this pattern does not occur in all age groups, with younger women under 40 years 
of age, and older women over 85 years of age having higher incidence rates. Despite generally having 
lower incidence rates than men for the majority of age groups, more women have stroke than men because 
of their longer life expectancy. 

Race-ethnicity 

9. There are differences observed in the stroke incidence rates for different ethnic groups. For 
example, higher rates are found in black and hispanic Americans compared to other Americans, and Asian 
Americans. In general, rates in Japan and Korea tend to be higher than many other OECD countries.  

Family history 

10. A family history of heart disease and/or stroke appears to be associated with a higher risk of 
stroke.  

Risk factors 

11. There are a number of modifiable risk factors for stroke, outlined below. These risk factors differ 
in the method and effectiveness of prevention and treatment programs. For example, hypertension can 
usually be treated at least to some degree with antihypertensive drugs. In addition, changes to diet, weight 
and exercise can also be beneficial in reducing hypertension. These behavioural changes may be more 
difficult to sustain than the medical treatment with drug therapy. Similarly, it is acknowledged that while 
smoking cessation would result in a large reduction in the risk for stroke, the behavioural changes required 
are often difficult to maintain. 

12. While each of these are important alone, it is also important to note that individuals with a 
number of these risk factors will be at even higher risk of having a stroke. Given the interaction between 
many of these risk factors, it is quite likely that many individuals will have more than one of these risk 
factors. Therefore, an assessment of an individual’s risk profile would need to take account of the person’s 
‘global risk’. 
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Hypertension  

13. High blood pressure (generally systolic pressure above 140mmHg and/or diastolic pressure above 
90mmHg) is regarded as the single most important risk factor for stroke, both ischaemic and haemorrhagic. 
It accounts for a third to a half of the population attributable risk in some studies. Effective treatment of 
high blood pressure has been estimated to reduce the incidence of stroke and fatal stroke by about 40%. 
Highlighting the association between many of the risk factors for stroke, people who are overweight, 
physically inactive, eat excess salt, or drink alcohol heavily are more likely to have hypertension. 

Tobacco smoking 

14. Tobacco smoking is a well-established risk factor for stroke, with an almost twofold increase in 
relative risk associated with it (ITFPCHD). The increased risk of stroke for smokers decreases steadily 
after quitting smoking, with the increased risk disappearing within 3-5 years (Lees et al.). 

High blood cholesterol 

15. High blood cholesterol is another risk factor for stroke, though not as well-established as the risk 
factors discussed above. High blood cholesterol and other blood lipids promote atherosclerosis, resulting in 
narrowed arteries and subsequently reduced blood flow to the brain. 

Heavy alcohol consumption, overweight, physical inactivity 

16. Although less well-documented, heavy alcohol consumption, overweight (generally defined as 
Body Mass Index>25) and physical inactivity all appear to increase the risk of stroke. 

Associated medical conditions 

17. There are a number medical conditions that are associated with stroke. Most directly are the 
cerebrovascular conditions TIA (described earlier) and carotid stenosis. Carotid stenosis is narrowing of 
the carotid arteries due to buildup of fatty plaque on the walls of the arteries. Other medical conditions that 
are often associated with stroke include atrial fibrilliation (a common arrhythmia of the heart), a history of 
acute myocardial infarction (heart attack) and diabetes.  

3. Clinical characteristics 

Signs and symptoms 

18. Small strokes can be apparently asymptomatic and thus go undiagnosed, particularly in the 
elderly and/or frail. However, generally stroke is characterised by one or more of the following: 

•  motor deficiencies (weakness, hemiplagia, facial paralysis) 

•  sensory deficiencies (most often on one side, touch, pain, warm/cold) 

•  speech difficulties or slurred speech 
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•  difficulty with vision usually on one side: blocked or loss of vision, blurriness 

•  loss of consciousness, severe sudden headache, incontinence.  

TIAs often result in stroke-like symptoms, but these may only be apparent for a brief time (2-30 minutes). 

Complications and consequences of stroke 

19. Dysphagia (difficulty with swallowing) affects about 35% of stroke patients, which may lead to 
aspiration and pneumonia, as well as nutritional problems. Hyperglycaemia (high blood sugar), fever and 
hypertension are also potential consequences of stroke, and are associated with poor outcomes. For stroke 
patients, hypertension is not usually treated for about 1 week following the stroke, as some drugs may 
worsen the outcome (possibly be reducing cerebral blood flow). In addition to these more stroke specific 
consequence, the more general complications associated with immobilisation, such as deep vein 
thromobsis (DVTs), pressure sores, respiratory and urinary tract infections are also potentially significant 
for stroke patients. Large ischaemic strokes may result in oedema, swelling and herniation leading to death. 

4. Treatment/management/rehabilitation of ischaemic stroke and TIAs 

20. Detection of cerebrovascular disease before the onset of a stroke event is difficult, unless a 
patient has a high risk profile or experiences a TIA. However, high-risk patients as well as patients 
experiencing a stroke are likely to undergo a range of tests to provide an accurate assessment of the type of 
stroke, the risk of subsequent strokes, and the optimal treatment pattern for the patient. Specific 
interventions can include assessment, acute care, drug treatment, possibly a surgical procedure (carotid 
endarterectomy) and rehabilitation by a multidisciplinary team. 

21. When a stroke does occur, it is an emergency, requiring urgent medical attention. In most OECD 
countries, the majority of patients with moderate to severe strokes will be hospitalised for assessment and 
at least initial treatment. For TIA patients there is no specific treatment, though diagnostic testing 
(including to exclude the diagnosis of stroke) and management of stroke risk factors becomes important. 

22. For ischaemic stroke patients, TIA patients and those in a high risk group, prevention of 
subsequent strokes is a key goal. This will be aimed at reducing the risk by modification of risk factors, 
and includes both specific medical interventions, for example drug treatment, and life-style changes. It 
includes blood pressure control. In addition, aspirin treatment that may have begun in the acute phase is 
likely to continue in order to reduce the risk of subsequent strokes. ‘Lifestyle advice’ is likely to cover 
many of the risk factors, including the importance of smoking cessation, a healthy diet, weight control and 
exercise.  

Diagnostic tests 

23. Often for TIA patients, asymptomatic high-risk patients, and those during their first stroke event, 
CT scan and MRI are the first diagnostic imaging tests to be conducted. This is to differentiate between 
hemorrhagic and ischaemic stroke, as the treatment pattern differs for the two types of stroke (Bath et al.).  

24. Following this assessment by CT and/or MRI/MRA, more vascular imaging tests may be 
conducted to detect the location and to define the extent of carotid stenosis. These tests may include 
doppler ultrasound, magnetic resonance angiography, and contrast angiography (or arteriography). Further 
details on these diagnostic test are provided below. 
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Computerised tomographic (CT) scans 

25. CT scans are the most common type of brain imaging used for stroke patients, and it is generally 
expected that nearly all stroke patients would receive a CT scan soon after admission to hospital. Many 
clinical guidelines recommend brain imaging (e.g. CT or MRI/MRA) for all stroke patients in the first few 
days (e.g. UK National Clinical Guidelines for Stroke). 

26. CT scans use an X-ray beam and computer imaging to construct an image of the head. The CT 
scan represents different densities of blood, bone and brain, with the primary use being to distinguish 
haemorrhagic from ischaemic strokes. Although blood can easily be identified (haemorrhagic stroke), the 
damage from ischaemic stroke may not be visible several days after the stroke. 

MRI/MRA 

27. Magnetic resonance imaging and magnetic resonance angiogram (MRI/MRA) use a large magnet 
and radio waves to generate an image. They can identify stroke anatomy (as does CT scanning), but also 
assess blood flow perfusion, differentiate between new and old lesions, and identify carotid artery stenosis. 
It can also identify major arteries inside the head and brain tissue, as well as those in the neck (which are 
the only arteries that CT scans can detect). It is also more accurate for diagnosing particular types of 
strokes. The added advantages of MRI over CT scanning may eventually result in MRI ‘taking over’ from 
CT scanning for stroke patients.  

Doppler ultrasound 

28. This is the most basic of imaging tests. It is non-invasive, and uses sound waves to provide a 
picture of the outside and inside of the artery walls. It has the advantage of being able to determine the 
level of blood flow through an artery, usually only the arteries in the neck. 

Angiography 

29. With this test, a contrast material is injected directly into the artery then regular X-rays are taken, 
outlining the blood vessel and thus detecting the location of the abnormality causing the stroke. It is the 
most accurate way of looking at arteries in the neck, head and brain, providing information not available 
from the other tests, and is often used to determine the amount of blockage. It is invasive, with a physician 
inserting a catheter into the major artery near the groin and directing it up to the major arteries near the 
brain. Though it is a very accurate assessment method, complications may arise during this diagnostic 
procedure by provoking another stroke. In recent years, there has been some discussion as to whether 
MRA will be able to effectively replace the contrast angiography, not only in terms of diagnostic 
performance, but also from a cost effective perspective.  

Organisation of care 

30. A proportion of patients experiencing a severe stroke will die shortly after onset, and prior to 
possible admission to hospital. Most other patients with moderate to severe strokes will be admitted to 
hospital for treatment. Patients with TIAs may or may not be admitted to hospital for monitoring and 
diagnostic testing; some may be managed in the community.  
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31. Within the hospital setting, stroke units have been demonstrated to be more effective than general 
wards (Stroke Unit Trialists’ Collaboration 1997, Jorgenson et al. 1995, Langhorne et al., 1993), with 
patients having better outcomes in terms of shorter length of stay, discharge to nursing home, survival and 
functional wellbeing. In stroke units, there tends to be diagnostic equipment and the multidisciplinary 
personnel ready to make rapid evaluation, and subsequently to provide dedicated care and rehabilitation 
support. In some of the previous studies conducted across European countries, there appears to be 
significant variation in the type and range of care services received by a stroke patient, even after adjusting 
for case mix (Beech et al., 1996). 

Drug treatment 

32. The two main groups of drugs relevant for stroke and TIA patients (and those at high risk of these 
conditions) are those used mostly for prevention (blood pressure lowering drugs, lipid lowering drugs) and 
those used more for curative purposes (antithrombotic drugs). Aspirin is used often for stroke patients, and 
its actions for into both the preventive and curative groups.  

Blood pressure lowering drugs 

33. There are several different types of blood pressure lowering drugs, including diuretics, beta 
blockers, calcium channel blockers, and ACE inhibitors. These are commonly used long-term in patients 
with high blood pressure, and thus are seen as being preventative in relation to stroke. After a stroke event, 
these will not usually be commenced until 1-2 weeks after an acute stroke, as early use can worsen 
outcomes (Lees et al.).  

Lipid lowering drugs 

34. This group of drugs include statins and other drugs for lowering cholesterol, as well as several 
types of drugs used to lower triglyceride levels, such as fibrates. Although there is good evidence that they 
are effective in reducing the risk of stroke and death, it is claimed that they are underused (Straus).  

Antithrombotic drugs 

35. Included in this class are:  

•  thrombolytic drugs (dissolve blood clots; and in certain cases are given under close supervision in 
hospital soon after the stroke) 

•  aspirin (and other antiplatelet drugs: these interfere with the formation of blood clots that are made of 
platelets, shown to reduce both deaths and disability from stroke) 

•  anticoagulants (these reduce the formation of clots by interfering with the clotting process; e.g. 
warfarin and heparin). 

36. Thrombolysis within 3 hours of the onset of stroke significantly increases the chance of full 
recovery when administered by specialists. The three thrombolytic drugs used at this time are: tissue 
plasminogen activator (TPA), streptokinase, and urokinase. A major risk in taking these agents is 
development of intracerebral haemorrhage. TPA, the newest and most expensive drug, can be used for 
ischaemic stroke and TIA patients who meet the strict list of indications and are currently at a hospital with 
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a highly skilled medical team and 24-hour access to CT scan, MRI, and stroke unit or neurosurgery 
facilities. The therapy must also be given within 3 hours of stroke onset, which is difficult to verify due to 
the subtle symptoms associated with TIA and ischaemic stroke. According to recent studies, TPA may play 
a role in minimising damage from acute ischaemic infarct and preserving functional status in selected 
patients. (The NINDS rtPA stroke study group, 1995). Other studies have shown negative benefits with 
TPA administration, but was undertaken when higher doses were given and time to treatment was longer 
than a 3-hour window. (ECASS, 1991).  

37. Anti-platelet therapy—such as aspirin—is aimed at reducing the tendency for the blood to clot. A 
course of aspirin begun within 48 hours of the onset of an ischaemic stroke has been shown to reduce the 
risk of subsequent disability and death (Bath et al.). But the benefit is small, and neuro-imaging is strongly 
recommended prior to commencing aspirin (to exclude haemorrhagic stroke). Aspirin has also been 
demonstrated to be effective in reducing death from vascular conditions for patients who have had a TIA. 
The use of aspirin after TIA, mild stroke, and acute ischaemic stroke has demonstrated benefits in 
preventing repeated strokes or attacks such as reduction of risk of recurrent events by about 25% 
(Antiplatelet Trialists’ Collaboration, 1994). Uncertainty remains as to what is the most efficacious dose. 
Other antiplatelet therapy—such as dipyridamole, ticlopidine, and clopidogrel—may also be effective, but 
are much more expensive relative to low-cost aspirin.  

38. Anti-coagulants have tended to be the traditional treatment for cerebrovascular disease, but they 
can only be given to patients who do not suffer from high blood pressure due to haemorrhaging side 
effects. There are several types of anti-coagulant therapies available such as warfarin and heparin.  

Surgical interventions 

39. Carotid endarterectomy (CEA) may be used for patients with higher level carotid stenosis, in 
which the plaque obstructing the carotid artery (that increases the risk of ischaemic stroke) is surgically 
removed. The success of the procedure and the occurrence of complications have been shown to depend on 
the experience of the surgeon. Although it has been demonstrated to be very effective for particular groups 
of patients, this group forms a small component of those at risk. Most benefit seems to be for symptomatic 
patients with high-grade stenosis (>70%) (Canadian report).  

40. Tu et al. (1998) describes the evolution of adoption and use of this procedure, which was 
originally developed in the 1950s. Rates of carotid endarterectomy increased between the date of its 
inception to the mid-1980s, when rates began to decline in response to a number of studies uncovering 
high rates of complications. (Tu et al., 1998). In the early 1990s, evidence was released that carotid 
endarterectomy was effective in preventing stroke in symptomatic patients with carotid stenosis of 70% or 
more if performed in high-volume centres with highly skilled surgeons and low adverse event rates 
(NASCET, 1991, European Carotid Surgery Trialists’ Collaborative Group, 1991, Mayberg, 1991). For 
patients with a TIA or non-disabling ischaemic stroke and who have angiographic evidence of severe 
carotid stenosis, CEA performed within 6 months of the attack significantly reduces the risk of ischaemic 
stroke over the next years in that area (European Carotid Surgery Trialists’ Collaborative Group, 1991, 
NASCET, 1991). Since these latest studies, rising rates of this intervention have been documented in 
several national and US-Canadian studies (Tu et al., 1998).  

41. Currently, there is much discussion of whether the procedure can be effective in reducing risk of 
stroke among TIA and asymptomatic carotid stenosis patients with less than 70% carotid stenosis 
(Executive Committee of ACAS, 1995). Some argue that the benefit is rather small and that the risk is too 
high for cardiac event during the procedure. Many researchers have been concerned that surgeons may be 
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conducting these procedures inappropriately since they are not medically necessary (Winslow, 1988, Perry 
et al. 1997).  

Rehabilitation 

42. Rehabilitation aims to restore function, and to reduce the effect of stroke on the patient and their 
caregivers. Optimal rehabilitation comes from a multidisciplinary approach, which will include a team of 
doctors, nurses, physiotherapists, occupational therapists, speech therapists, dieticians, psychologists and 
social workers. 

43. The long-term support of patients with stroke is important, potentially including: community 
support services, assessment process to match needs with services, and a review mechanism to ensure 
patient is gaining benefit from the services. Services for carers are also important, which includes 
recognition of the consequences and support in carrying out the role, information about the disease, care 
techniques, and available support (UK outcomes report). 

5. Health outcomes 

44. Health outcomes are changes in health, health related status or risk factors affecting health. They 
result from the natural history of the condition, or may be the result of interventions to prevent or treat it 
(UK outcomes report). 

45. Two commonly used outcome measures for stroke are mortality and disability rates. Along with 
overall mortality rates due to stroke (number of deaths per 100 000), rates of case fatality (deaths within a 
certain period after onset) might also be monitored if data are available. Evidence on the declining case 
fatality raises questions as to whether it is due to presentation of lower stroke severity or improved 
management of the stroke. Frequency of the different types of stroke are likely to influence severity levels 
since haemorrhagic stroke is more fatal than ischaemic stroke.  

46. Stroke is a highly disabling disease, which may have an impact in terms of limitations in daily 
activities related to subsequent symptoms or other functional rating scales for stroke. These data, however, 
are usually not routinely collected on a large scale, though data are often available from periodic surveys.  
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of

 p
ri

va
te

 
ho

sp
ita

l;
 n

ot
 a

va
il

ab
le

 f
or

 a
m

bu
la

to
ry

 o
r 

ou
tp

at
ie

nt
 

ph
ys

ic
ia

n 
se

rv
ic

es
; c

ov
er

s 
co

-p
ay

m
en

ts
, i

nc
lu

di
ng

 d
ru

gs
, 

w
it

hi
n 

ce
rt

ai
n 

le
ve

ls
 o

f 
co

ve
r.

 

45
.8

%
 o

f 
A

us
tr

al
ia

n 
po

pu
la

tio
n 

w
er

e 
co

ve
re

d 
by

 
pr

iv
at

e 
he

al
th

 in
su

ra
nc

e 
ho

sp
ita

l c
ov

er
 a

s 
of

 0
9/

00
. 

C
an

ad
a 

Y
es

 
P

ha
rm

ac
eu

ti
ca

ls
 o

ut
si

de
 th

e 
ho

sp
ita

l(1
)  

Y
es

 
C

ov
er

s 
ex

cl
ud

ed
 s

er
vi

ce
s 

su
ch

 a
s 

ph
ar

m
ac

eu
ti

ca
ls

 
ou

ts
id

e 
th

e 
ho

sp
it

al
. 

A
bo

ut
 7

0%
 o

f 
C

an
ad

ia
n 

po
pu

la
tio

n 
D

en
m

ar
k 

Y
es

 
N

on
e 

Y
es

 
C

ov
er

s 
th

e 
co

-p
ay

m
en

t f
or

 p
ha

rm
ac

eu
ti

ca
ls

; a
ls

o 
us

ed
 to

 
av

oi
d 

w
ai

ti
ng

 li
st

s.
 

30
%

 (
8%

 f
ul

ly
 c

ov
er

ed
; 2

2%
 

pa
rt

ly
 c

ov
er

ed
) 

G
re

ec
e 

Y
es

 
N

on
e,

 if
 u

si
ng

 p
ub

li
c 

fa
ci

lit
ie

s 
Y

es
 

P
ro

vi
de

 a
cc

es
s 

to
 p

ri
va

te
 p

ro
vi

de
rs

  
A

bo
ut

 1
0%

 

H
un

ga
ry

 
Y

es
 

N
on

e 
N

ot
 s

ig
ni

fi
ca

nt
 

F
or

 a
 v

er
y 

li
m

it
ed

 s
eg

m
en

t o
f 

th
e 

po
pu

la
tio

n,
 f

or
ei

gn
-

ba
se

d.
  

N
.r

. 

It
al

y 
Y

es
 

N
on

e 
Y

es
 

A
cc

es
s 

to
 d

oc
to

rs
 o

ut
si

de
 th

e 
na

tio
na

l s
ys

te
m

, o
n 

a 
pr

iv
at

e 
ba

si
s,

 o
r 

ca
n 

of
fe

r 
re

im
bu

rs
em

en
t f

or
 s

om
e 

se
rv

ic
es

 

 

Ja
pa

n 
Y

es
 

N
on

e 
Y

es
 

P
ri

va
te

 in
su

ra
nc

e 
tr

ad
iti

on
al

ly
 p

ro
vi

de
s 

an
 in

su
re

d 
pe

rs
on

 
w

it
h 

an
 in

de
m

ni
ty

 b
en

ef
it

 to
 c

om
pe

ns
at

e 
fo

r 
lo

st
 in

co
m

e 
du

e 
to

 h
os

pi
ta

liz
at

io
n.

 A
s 

of
 2

00
0,

 p
ri

va
te

 in
su

ra
nc

e 
al

so
 

pr
ov

id
es

 c
om

pe
ns

at
io

n 
fo

r 
co

-p
ay

m
en

ts
 

A
pp

ro
xi

m
at

el
y 

50
%

 

K
or

ea
 

Y
es

 
M

R
I 

an
d 

ul
tr

as
on

og
ra

ph
y 

N
o 

N
.r

. 
N

.r
. 

M
ex

ic
o 

N
o 

(T
hr

ee
 

tie
r 

sy
st

em
) 

N
on

e 
Y

es
 

A
cc

es
s 

to
 p

ri
va

te
 p

hy
si

ci
an

s/
ho

sp
it

al
s 

%
 p

op
. P

ub
li

c 
se

rv
ic

es
 

70
%

 p
op

. S
oc

ia
l s

ec
ur

it
y 

%
 p

op
. P

ri
v.

 in
su

ra
nc

e 
N

et
he

rl
an

ds
 

Y
es

(2
) 

N
on

e 
Y

es
 

F
or

 p
er

so
ns

 n
ot

 c
ov

er
ed

 b
y 

th
e 

H
ea

lt
h 

In
su

ra
nc

e 
A

ct
, 

se
lf

-e
m

pl
oy

ed
 o

r 
pe

op
le

 a
bo

ve
 a

 c
er

ta
in

 m
ax

im
um

 
ye

ar
ly

 in
co

m
e.
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.8

%
 H

ea
lt

h 
In

su
ra

nc
e 

F
un

d 
30

.3
%

 P
ri

va
te

 I
ns

ur
an

ce
 F

un
d 

6.
8%

 o
th

er
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T
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le
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1.

  C
ov

er
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e 
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 p
ub

lic
 h

ea
lt

h 
in

su
ra

nc
e 

an
d 

av
ai

la
bi

lit
y 

an
d 

us
e 

of
 p

ri
va

te
 h

ea
lt

h 
in

su
ra

nc
e 

 
P

ub
lic

 H
ea

lt
h 

In
su

ra
nc

e 
P

ri
va

te
 H

ea
lt

h 
In

su
ra

nc
e 

 

U
ni

ve
rs

al
 

S
er

vi
ce

s 
ex

cl
ud

ed
 f

ro
m

 
co

ve
ra

ge
 r

el
at

ed
 to

 s
tr

ok
e*  

A
va

ila
bi

lit
y 

U
se

 
%

 o
f 

po
pu

la
ti

on
 c

ov
er

ed
 

N
or

w
ay

 
Y

es
 

N
on

e 
A

t a
n 

ea
rl

y 
st

ag
e 

Pr
iv

at
e 

he
al

th
 in

su
ra

nc
e 

ha
s 

be
en

 v
ir

tu
al

ly
 n

on
-e

xi
st

en
t u

p 
un

til
 

re
ce

nt
ly

. T
he

y 
ar

e 
no

w
 e

st
ab

lis
hi

ng
, b

ut
 th

ey
 p

la
y 

at
 th

is
 ti

m
e 

a 
ne

gl
ig

ib
le

 r
ol

e 
in

 f
un

di
ng

 o
f 

he
al

th
 c

ar
e 

se
rv

ic
es

. 

N
eg

li
gi

bl
e 

P
or

tu
ga

l 
Y

es
 

? 
 

? 
? 

Sp
ai

n 
Y

es
 

N
on

e 
Y

es
 

M
ai

nl
y 

as
 s

up
pl

em
en

ta
ry

 in
su

ra
nc

e;
 f

re
e 

ch
oi

ce
 o

f 
ph

ys
ic

ia
n 

an
d 

ho
sp

ita
l; 

so
le

 f
or

m
 o

f 
in

su
ra

nc
e 

fo
r 

m
os

t 
se

lf
-e

m
pl

oy
ed

 p
ro

fe
ss

io
na

ls
 

10
 -

 2
0%

 

Sw
ed

en
 

Y
es

 
N

on
e 

Y
es

 
L

im
it

ed
; u

se
d 

by
 e

m
pl

oy
er

s 
to

 ju
m

p 
qu

eu
es

 f
or

 k
ey

 
pe

rs
on

ne
l 

? 

Sw
it

ze
rl

an
d 

N
o(3

) 
N

on
e 

(w
it

hi
n 

li
m

it
s 

of
 a

 
qu

it
e 

ex
te

ns
iv

e,
 p

re
-d

ef
in

ed
 

“h
ea

lt
h 

ca
re

 b
as

ke
t”

) 

Y
es

 
(a

) 
th

e 
co

nt
en

t d
ef

in
ed

 b
y 

th
e 

la
w

 o
n 

so
ci

al
 h

ea
lth

 
in

su
ra

nc
e 

(b
) 

ad
di

ti
on

al
 h

ea
lt

h 
ca

re
, c

on
si

de
re

d 
as

 “
co

m
fo

rt
 c

ar
e”

 
fo

r 
su

pp
le

m
en

ta
l s

er
vi

ce
s 

su
ch

 a
s 

pr
iv

at
e 

ro
om

, d
en

ta
l 

ca
re

, c
om

pl
em

en
ta

ry
 m

ed
ic

in
es

 e
tc

. 

(a
) 

10
0%

 
(b

) 
2/

3 
of

 th
e 

po
pu

la
ti

on
 h

av
e 

so
m

e 
fo

rm
 o

f 
ad

di
ti

on
al

 
in

su
ra

nc
e 

 

U
K

 
Y

es
 

N
on

e 
Y

es
 

Ju
m

p 
th

e 
w

ai
ti

ng
 li

st
s 

11
%

 (
19

96
) 

U
SA

 
N

o 
(o

nl
y 

65
 a

nd
 

ov
er

, a
nd

 
th

e 
el

ig
ib

le
 

po
or

 a
nd

 
di

sa
bl

ed
) 

F
or

 th
os

e 
ov

er
 6

5,
 

ph
ar

m
ac

eu
ti

ca
ls

 o
ut

si
de

 th
e 

ho
sp

ita
l 

Y
es

 
C

ov
er

s 
al

l s
er

vi
ce

s 
re

la
te

d 
to

 s
tr

ok
e;

 C
ov

er
s 

ex
cl

ud
ed

 
se

rv
ic

es
 f

or
 p

ub
li

c 
he

al
th

 in
su

ra
nc

e 
su

ch
 a

s 
ph

ar
m

ac
eu

ti
ca

ls
 o

ut
si

de
 th

e 
ho

sp
ita

l a
nd

 c
os

t s
ha

ri
ng

. 

2/
3 

of
 a

du
lt

s 
un

de
r 

65
;  

55
%

 o
f 

M
ed

ic
ar

e 
po

pu
la

ti
on

 
ha

s 
pr

iv
at

e 
su

pp
le

m
en

ta
l 

in
su

ra
nc

e 
 

So
ur

ce
: O

E
C

D
 Q

ue
st

io
nn

ai
re

 “
C

or
e 

Se
t o

f 
In

di
ca

to
rs

” 
fo

r 
st

ro
ke

. N
.r

.: 
no

t r
el

ev
an

t. 
* 

T
hi

s 
do

es
 n

ot
 n

ec
es

sa
ri

ly
 m

ea
n 

th
at

 a
ll 

th
es

e 
se

rv
ic

es
 a

re
 f

re
e 

of
 c

ha
rg

e.
 (

Se
e 

ta
bl

e 
on

 c
os

t-
sh

ar
in

g)
.  

(1
) 

M
ea

ns
-t

es
te

d 
pr

ov
in

ci
al

 s
oc

ia
l a

ss
is

ta
nc

e 
sc

he
m

es
 c

ov
er

 th
e 

po
or

, t
ho

se
 o

n 
so

ci
al

 a
ss

is
ta

nc
e 

an
d 

th
e 

el
de

rl
y 

(F
ou

r 
pr

ov
in

ce
s 

ha
ve

 u
ni

ve
rs

al
 p

ub
lic

 c
ov

er
ag

e;
 O

nt
ar

io
 d

oe
s 

no
t)

 

(2
) 

In
di

vi
du

al
s 

w
it

h 
an

 in
co

m
e 

hi
gh

er
 th

an
 a

 c
er

ta
in

 m
ax

im
um

 (
 E

U
R

 2
9 

31
4 

in
 2

00
0)

 a
re

 n
ot

 c
ov

er
ed

 b
y 

th
e 

H
ea

lth
 In

su
ra

nc
e 

A
ct

. 

(3
) 

U
ni

ve
rs

al
 c

ov
er

ag
e 

th
ro

ug
h 

a 
m

an
da

to
ry

 c
on

tr
ac

t w
it

h 
a 

pr
iv

at
e 

he
al

th
 in

su
ra

nc
e 

si
nc

e 
Ja

nu
ar

y 
1,

 1
99

6 
("

so
ci

al
 h

ea
lth

 in
su

ra
nc

e"
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in

g 
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ie

s 
fo

r 
no

n 
dr

ug
-r

el
at

ed
 s

tr
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e 
ca

re
  

 
A

m
bu

la
to

ry
 C

ar
e 

C
o-

pa
ym

en
t 

D
et

ai
le

d 
de

sc
ri

pt
io

ns
 

 
In

pa
ti

en
t 

C
ar

e 
Sp

ec
ia

lis
t 

ca
re

 
D

ia
gn

os
ti

c 
 

P
ro

ce
du

re
s 

R
eh

ab
ili

ta
ti

on
 

E
xe

m
pt

io
ns

 R
ei

ns
ur

an
ce

 
 

A
us

tr
al

ia
 

Y
es

 
Y

es
 

Y
es

 
Y

es
  

Y
es

 
Y

es
  

 

P
ub

li
c,

 m
od

es
t 

co
st

-s
ha

ri
ng

; 
pr

iv
at

e,
 s

ig
ni

fi
ca

nt
 c

os
t-

sh
ar

in
g:

 F
or

 a
m

bu
la

to
ry

 p
hy

si
ci

an
 

se
rv

ic
es

, 
pu

bl
ic

 p
at

ie
nt

’s
 o

ut
 o

f 
po

ck
et

 e
xp

en
se

s 
is

 t
he

 d
if

fe
re

nc
e 

be
tw

ee
n 

th
e 

M
ed

ic
ar

e 
re

im
bu

rs
em

en
t 

(8
5%

 o
f 

th
e 

M
ed

ic
ar

e 
B

en
ef

it
s 

Sc
he

du
le

 f
ee

) 
an

d 
th

e 
do

ct
or

’s
 f

ee
 (

ac
tu

al
 

fe
e 

ch
ar

ge
d 

te
nd

s 
to

 b
e 

cl
os

e 
to

 t
he

 s
ch

ed
ul

e 
fe

e)
. 

C
o-

pa
ym

en
ts

 a
re

 h
ig

he
r 

fo
r 

sp
ec

ia
lis

ts
 

if
 p

at
ie

nt
 w

as
 n

ot
 r

ef
er

re
d.

 P
at

ho
lo

gy
 a

nd
 d

ia
gn

os
tic

 i
m

ag
in

g 
se

rv
ic

es
 a

re
 c

ov
er

ed
 o

nl
y 

w
he

n 
pa

ti
en

ts
 h

av
e 

be
en

 r
ef

er
re

d.
 D

ep
en

di
ng

 o
n 

th
e 

pl
ac

e 
of

 s
er

vi
ce

 p
ro

vi
de

d,
 p

ub
lic

 
he

al
th

 in
su

ra
nc

e 
w

ill
 p

ay
 7

5-
85

 p
er

 c
en

t 
of

 t
he

 s
ch

ed
ul

ed
 f

ee
 a

nd
 p

ri
va

te
 h

ea
lth

 in
su

ra
nc

e 
m

ay
 c

ov
er

 th
e 

ga
p.

 F
or

 o
ut

pa
tie

nt
 s

pe
ci

al
is

t c
ar

e,
 p

ub
lic

 o
ut

pa
ti

en
ts

 h
av

e 
no

 c
ha

rg
e.

  

E
xe

m
pt

io
ns

 f
ro

m
 c

o-
pa

ym
en

t:
 M

ed
ic

ar
e 

ha
s 

a 
sa

fe
ty

 n
et

 s
ch

em
e 

to
 p

ro
te

ct
 p

at
ie

nt
s 

w
ho

se
 

ac
cu

m
ul

at
ed

 o
ut

-o
f-

po
ck

et
 p

ay
m

en
ts

 in
 a

ny
 o

ne
 c

al
en

da
r 

ye
ar

 e
xc

ee
d 

a 
sp

ec
if

ie
d 

am
ou

nt
. 

E
lig

ib
le

 in
di

vi
du

al
s 

an
d 

fa
m

ili
es

 a
re

 e
nt

it
le

d 
to

 r
ec

ei
ve

 u
p 

to
 1

00
%

 o
f 

th
e 

sc
he

du
le

 f
ee

 f
or

 
th

e 
re

m
ai

nd
er

 o
f 

th
e 

ca
le

nd
ar

 y
ea

r.
 

C
an

ad
a 

 
N

on
e 

N
on

e 
N

on
e 

N
on

e,
 if

 r
ef

er
re

d 
N

.r
. 

N
.r

. 
 

D
en

m
ar

k 
N

on
e 

N
on

e 
N

on
e 

N
on

e 
N

.r
. 

N
.r

. 
 

G
re

ec
e 

N
on

e 
Y

es
 

Y
es

 
Y

es
 

Y
es

 
Y

es
 

C
o-

pa
ym

en
ts

 f
or

 o
ut

pa
ti

en
t c

ar
e 

de
pe

nd
 o

n 
w

he
th

er
 it

 is
 a

 c
on

tr
ac

te
d 

(n
o 

co
 -

 p
ay

m
en

t)
 o

r 
no

 c
on

tr
ac

te
d 

am
bu

la
to

ry
 c

ar
e 

un
it.

 P
ri

va
te

 i
ns

ur
an

ce
 c

om
pa

ni
es

 c
an

 c
ov

er
 t

he
 c

o-
pa

ym
en

ts
. 

In
 p

ra
ct

ic
e,

 b
ot

h 
in

 p
ub

lic
 a

nd
 p

ri
va

te
 h

ea
lth

 c
ar

e 
se

ct
or

 t
he

 c
o-

pa
ym

en
ts

 a
re

 
ra

th
er

 s
ig

ni
fi

ca
nt

, b
ut

 in
 p

ub
lic

 s
ec

to
r 

th
es

e 
pa

ym
en

ts
 a

re
 in

fo
rm

al
. 

H
un

ga
ry

 
N

on
e 

N
on

e,
 if

 
re

fe
rr

ed
 

N
on

e,
 if

 
re

fe
rr

ed
 

N
on

e 
Y

es
 (

?)
 

Y
es

 (
no

n-
pr

of
it

 
in

su
ra

nc
e 

co
m

pa
ni

es
) 

Si
nc

e 
Ja

nu
ar

y 
19

98
, 

co
-p

ay
m

en
ts

 a
re

 r
eq

ui
re

d 
if

 p
at

ie
nt

s 
no

rm
al

ly
 r

eq
ui

ri
ng

 r
ef

er
ra

l 
co

ns
ul

t 
di

re
ct

ly
 a

 s
pe

ci
al

is
t 

or
 i

f 
th

ey
 d

ea
l 

w
it

h 
a 

sp
ec

ia
lis

t 
ot

he
r 

th
an

 t
he

 o
ne

 t
o 

w
hi

ch
 

th
ey

 w
er

e 
re

fe
rr

ed
. 

Pa
ti

en
ts

 r
ec

ei
vi

ng
 s

er
vi

ce
s 

fr
om

 p
hy

si
ci

an
s 

ou
ts

id
e 

of
 t

he
 n

at
io

na
l 

he
al

th
 i

ns
ur

an
ce

 s
ys

te
m

 d
o 

pa
y 

so
m

e 
ou

t-
of

-p
oc

ke
t 

pa
ym

en
ts

. 
Pa

tie
nt

s 
m

ay
 p

ay
 u

nd
er

-
th

e-
ta

bl
e 

“g
ra

ti
tu

de
 m

on
ey

” 
to

 in
fl

ue
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e 
tr

ea
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en
t c

ho
ic

e 
an

d 
ca

n 
be

 c
on

si
de

re
d 

a 
fo

rm
 o

f 
ou

t-
of

-p
oc

ke
t 

pa
ym

en
t 

w
he

re
 p

at
ie

nt
s 
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y 

pr
ov

id
er

s 
op

er
at

in
g 

w
it

hi
n 

th
e 

na
ti

on
al

 h
ea

lth
 

in
su

ra
nc

e 
sy

st
em

.  

It
al

y 
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Figure A2.1.  Number of specialists per 100 000 inhabitants 
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Source: OECD Health data (2000). 
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Figure A3.1.  Stroke incidence by type and country 
(per 100 000 population, latest available year) 
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Figure A3.2.  Incidence of all stroke, by country 
(per 100 000 population, latest available year) 
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Figure A3.3.  Ischaemic stroke incidence, by country 
(per 100 000 population, latest available year) 
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Figure A3.4.  Trends in the age-standardised ischaemic stroke incidence  
(per 100 000 population aged 40+) 
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Figure A3.4.  (cont.) Trends in the age-standardised ischaemic stroke incidence  
(per 100 000 population aged 40+) 
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Figure A3.5.  Stroke mortality by type and sex  
(per 100 000 population) 
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Figure A3.5 (cont.) Stroke mortality by type and sex 
(per 100 000 population) 
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Figure A3.5 (cont.) Stroke mortality by type and sex 
(per 100 000 population) 
 

0

200

400

600

800

1000

1200

1400

40-64 65-74 75+

Haem

Ischaemic

UNITED STATES (NHDS) -- males (1998)

 

0

200

400

600

800

1000

1200

1400

40-64 65-74 75+

Haem

Ischaemic

CANADA --  males (1997)

 

0

200

400

600

800

1000

1200

1400

45-49 50-54 55-59 60-64 65-69 70-74 75-79 80-84

Haem

Ischaemic

JAPAN -- males (1998)

 

0

200

400

600

800

1000

1200

1400

40-64 65-74 75+

Haem

Ischaemic

UNITED STATES (NHDS) -- females (1998)

 

0

200

400

600

800

1000

1200

1400

40-64 65-74 75+

Haem

Ischaemic

CANADA -- females (1997)

 

0

200

400

600

800

1000

1200

1400

45-49 50-54 55-59 60-64 65-69 70-74 75-79 80-84

Haem

Ischaemic

JAPAN -- females (1998)

 
 



DELSA/ELSA/WD/HEA(2003)5/ANN 

 38 

Figure A3.6.  Ischaemic stroke mortality, by age and sex 
(per 100 000 population)  
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Figure A3.6. (cont.) Ischaemic stroke mortality, by age and sex 
(per 100 000 population)  
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Trends 

Figure A3.7.  Trends in the age-standardised ischaemic stroke mortality rates, by country 
(per 100 000 population aged 40 and over, age-standardised to the European standard population) 
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Figure A3.7. (cont.) Trends in the age-standardised ischaemic stroke mortality rates, by country 
(per 100 000 population aged 40 and over, age-standardised to the European standard population) 
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Figure A4. 1.  Ischaemic stroke hospitalisations 

0

500

1000

1500

2000

2500

3000

3500

4000

40-64 65-74 75+

1985

1993-94

1996-97

1998-99

AUSTRALIA -- (Men)

 

0

500

1000

1500

2000

2500

3000

3500

4000

40-64 65-74 75+

1985

1990

1995

1997

CANADA -- (Men)

 

0

500

1000

1500

2000

2500

3000

3500

4000

50-64 65-74 75+

1980-84

1985-89

1990-94

1995-99

DENMARK (County of Nth Jutland) -- (Men)

 

0

500

1000

1500

2000

2500

3000

3500

4000

40-64 65-79 80-99

1985

1990

1995

1998

GREECE -- (Men)

 

0

500

1000

1500

2000

2500

3000

3500

4000

40-64 65-74 75+

1985

1993-94

1996-97

1998-99

AUSTRALIA -- (Women)

 

0

500

1000

1500

2000

2500

3000

3500

4000

40-64 65-74 75+

1985

1990

1995

1997

CANADA  -- (Women)

 

0

500

1000

1500

2000

2500

3000

3500

4000

50-64 65-74 75+

1980-84

1985-89

1990-94

1995-99

DENMARK (County of Nth Jutland) -- (Women)

 

0

500

1000

1500

2000

2500

3000

3500

4000

40-64 65-79 80-99

1985

1990

1995

1998

GREECE -- (Women)

 
 



 DELSA/ELSA/WD/HEA(2003)5/ANN 

 43 

Figure A4.1. (cont.) Ischaemic stroke hospitalisation  
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Figure A4.1. (cont.) Ischaemic stroke hospitalisation 
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Figure A4.1. (cont.) Ischaemic stroke hospitalisation 
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Figure A4.2.  TIA hospitalisations  
Per 100 000 population aged 40 and over 
 

0

100

200

300

400

500

600

700

800

900

40-64 65-74 75+

1985

1990

1995-96

1997-98

AUSTRALIA -- (Men)

 

0

100

200

300

400

500

600

700

800

900

40-64 65-74 75+

1985

1990

1995

1997

CANADA  -- (Men)

 

0

100

200

300

400

500

600

700

800

900

40-64 65-74 75+

1985

1990

1995

1997

CANADA (Alberta) -- (Men)

 

0

100

200

300

400

500

600

700

800

900

40-64 65-74 75+

1985

1990

1996

1998

ITALY -- (Men)

 

0

100

200

300

400

500

600

700

800

900

40-64 65-74 75+

1985

1990

1995-96

1997-98

AUSTRALIA -- (Women)

 

0

100

200

300

400

500

600

700

800

900

40-64 65-74 75+

1985

1990

1995

1997

CANADA -- (Women)

 

0

100

200

300

400

500

600

700

800

900

40-64 65-74 75+

1985

1990

1995

1997

CANADA (Alberta) --  (Women)

 

0

100

200

300

400

500

600

700

800

900

40-64 65-74 75+

1985

1990

1996

1998

ITALY -- (Women)

 



 DELSA/ELSA/WD/HEA(2003)5/ANN 

 47 

Figure A4.2. (cont.) TIA hospitalisations rate 
Per 100 000 population aged 40 and over 
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Figure A4.2. (cont.) TIA hospitalisations rate 
Per 100 000 population aged 40 and over 
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Figure A4.3.  Use of CT scans for ischaemic stroke patients- unlinked data 
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Figure A4.4.  Use of CT scans for TIA patients- unlinked data 
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Figure A4.5.  Use of MRI/MRA for ischaemic stroke patients- unlinked data 
As a percentage of ischaemic stroke admissions 
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Figure A4.5. (cont.) Use of MRI/MRA for ischaemic stroke patients- unlinked data 
As a percentage of ischaemic stroke admissions, different scales 
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Figure A4.6.  Use of MRI/MRA for TIA patients- unlinked data 
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Figure A4.6. (cont.) Use of MRI/MRA for TIA patients- unlinked data 
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Figure A4.7.  Use of CT scans for ischaemic stroke patients- hospital and community data 
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Figure A4.8. Trends in the use of CT scans for ischaemic stroke patients-  
hospital and community data 
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Note: computed with the Australian ischaemic admission rates. 
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Figure A4.9.  Use of CT scans for TIA patients- hospital and community data 
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Figure A4.10.  Trends in the use of CT scans for TIA patients- hospital and community data 
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Note: computed with the Australian TIA admission rates. 
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Figure A4.11.  Use of MRI/MRA for ischaemic stroke patients- hospital and community data 
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Figure A4.12.  Trends in the use of MRI/MRA for ischaemic stroke patients- hospital and 
community data 
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Note: computed with the Australian ischaemic admission rates. 
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Figure A4.13.  Use of MRI/MRA for TIA patients- hospital and community data (1997) 
As a percentage of TIA admissions 
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Figure A4.14.  Trends in the use of MRI/MRA for TIA patients- hospital and community data 
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Note: computed with the Australian TIA admission rates. 
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Figure A4.15.  Trends in the use of carotid endarterectomy procedures 
Per 100 000 population aged 40 and over 
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Figure A4.15. (cont.) Trends in the use of carotid endarterectomy procedures 
Per 100 000 population aged 40 and over 
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Figure A5.1.  7 day hospital fatality rates 
As a percentage of all admissions 
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Figure A5.1. (cont.) 7 day hospital fatality rates 
As a percentage of all admissions 
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Figure A5.1. (cont.) 7 day hospital fatality rates 
As a percentage of all admissions 
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Figure A5.2.  30 day hospital fatality 
As a percentage of all admissions 
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Figure A5.2. (cont.) 30 day hospital fatality 
As a percentage of all admissions 
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Figure A5.2. (cont.) 30 day hospital fatality 
As a percentage of all admissions 
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Figure A5.3.  30 day case fatality 
As a percentage of all admissions 
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Figure A5.3. (cont.) 30 day case fatality 
As a percentage of all admissions 
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Figure A5.4.  One year case fatality 
As a percentage of all admissions 
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Figure A5.4. (cont.) One year case fatality 
As a percentage of all admissions 
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Figure A6.1.  Hospital length of stay for stroke patients, Japan 
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Sources and notes: See Table A6.2. 

Figure A6.2.  Relative unit expenditure for ischaemic stroke and TIA admissions in Alberta, Canada 
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Sources and notes: See Table A6.2. 
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ANNEX 3: COUNTRY SUMMARIES 

47. As part of the project, countries were given the option of submitting a short summary of recent 
health policy developments in their country, particularly in relation to stroke. Those submitted are included 
here. 

Australia 

48. The Commonwealth Government has introduced a number of measures to encourage people to 
purchase private health insurance in order to counteract a long-term trend of decreasing participation in 
private health insurance. As of September 2000, 45.8% of the Australian population were covered by 
private health insurance hospital cover. Private health insurance provides consumers with added benefits 
such as choice of doctor in public and private hospitals and choice of private hospital. 

49. The private health industry is currently working to consolidate health insurance arrangements 
pertaining to rehabilitation services. 

50. Very complex medical/surgical procedures have traditionally been provided in public hospitals. 
More recently, the private sector has moved to provide these more complex services, for example, some 
coronary procedures. 

51. There has also been a rapid growth in the number of free standing day hospital facilities since 
1989. This increase coincided with new health insurance arrangements for day hospital services and 
evidence suggests that this growth will continue. 

Canada 

52. Canada has a predominantly publicly financed, privately delivered health care system with access 
to universal, comprehensive coverage for medically necessary hospital and physician services. Health 
service is the responsibility of the ten provinces and three territories which plan, finance and evaluate 
hospital care, physician and allied health services, some prescriptions and public health. The federal 
government administers national standards (i.e., the Canada Health Act) and assists in financing through 
fiscal transfers.  

53. The system mainly relies on primary care physicians, who control access to most specialists, 
hospitals, diagnostics and drug prescriptions. Private practitioners are generally paid on a fee-for-service 
basis and submit their claims to the provincial health insurance plan for payment. Dentists work 
independently of the health care system, except where in-hospital dental surgery is required. While nurses 
are generally employed in the hospital sector, they also provide community health care including in-home 
and public health services. 

54. Over 95% of Canadian hospitals are operated as private non-profit entities run by community 
boards of trustees or voluntary organizations. Health care in Canada is financed primarily through taxation, 
in the form of provincial and federal personal and corporate income taxes.  
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Denmark 

55. Public healthcare in Denmark is a tax-financed public service, run by regional authorities 
(counties) within the frame of national guidelines formulated by national health authorities. Healthcare is 
financed through general taxation (81%) and co-payment (19%). Access to general practitioners, hospitals 
and private specialists is free, but a co-payment exists for medicine (50 or 75% until the year 2000). A 
private insurance can be taken out to cover the co-payment or to get access to private care. For stroke 
patients, private care is almost never used. 

56. Hospitals are financed through global budgets, and doctors and nurses are salaried. Economic 
incentives are almost non-existent when medical decisions are made. General practitioners and specialists 
who practice outside the hospitals are privately organised and own their own practice as private 
entrepreneurs. General practitioners are paid a mix of fee-for-services and a capitation fee while private 
specialists are paid on the basis of fee-for-service from the counties. 

57. The National Board of Health recommended in 1994 that all counties should establish specialised 
stroke units with interdisciplinary teams for treatment and rehabilitation. Since then, the counties have 
gradually established stroke units, but the capacity varies from county to county. 

Italy 

58. Since 1978 (Law n. 833/78), health care coverage in Italy is universally provided by the public 
system, under the National Health Service (NHS – Servizio sanitario nazionale), aiming at assuring equal 
access to health care for all. 

59. The structure of the system, adjusted over time, presently includes: 

•  a central level (Ministry of Health), which defines the major objectives of the system (through 
the National Health Plan, National Laws, Guidelines etc.) and allocates financial resources, 
coming from general taxation, to regional Administrations; 

•  a regional level (19 Regions and 2 autonomous Provinces), which is responsible for the regional 
planning, taking into account local needs, the organisation of services and the distribution of 
resources to local Agencies 

•  a local level (Local Health Agencies –including GPs- and Hospital Agencies), which organises in 
detail both hospital and community care, as well as prevention and rehabilitation, according to 
regional norms. 

60. Recently, a major development of the system has moved towards a real devolution of powers: in 
the field of health, Regions are now responsible for almost the whole of the organisation. This accounts for 
many differences in the national situation. 

61. Activities provided by the NHS include: 

•  Public Health 

•  Primary health care 

•  Specialised treatment 
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•  Hospital care 

•  Care and rehabilitation of disabled people 

62. Even if the National Health System is a public one, some private services can operate on the 
same basis, provided that they undergo a process of accreditation by the public authority. 

63. Interventions performed by these two types of services can be either free of charge or requiring 
the payment of a limited “out of pocket” contribution by patients. 

64. A few months ago a classification of “Essential levels of care” has been issued, listing all 
activities and performances that the NHS must guarantee to all citizens, free of charge or with different 
degrees of cost-sharing. 

65. Totally private services are fully paid for by their clients. 

66. Drugs are also classified according to different modalities of co-payment (A=completely free of 
charge, B=partially free of charge, C=costs covered by clients).  

67. Also in this area, Regions can put local limitations to prescriptions and payments.  

Korea 

68. Health policy and health care system in Korea reflect changes in society and health conditions. 
Korea is one of the most rapidly industrialized economies in the world. It has experienced fast 
development with unprecedented social and cultural changes since the early 1960s. Korea was one of the 
poorest countries in 1961 with US$ 82 GNP per capita, which had grown more than 100 times in 1995 
(US$ 10 076) with the improvement of major health indicators.  

69. Korean health care has traditionally been a private sector dominated system with about 85% of 
hospitals and virtually all clinics privately owned. In 1998, 88% of the hospital beds were provided by the 
private sector. 

70. The supply of medical doctors, mainly graduates from newly founded medical schools, has more 
than doubled from about 1 400 new enrollees in 1976 to about 3 000 in 1994. Compulsory health insurance 
was introduced in 1977 and achieved universal coverage in July 1989. The financial resources of the 
insurance system are primarily contributions paid by the insured and their employers and additional 
government subsidies. In the insurance program for industrial workers and government employees, the 
employee and employer pay half each of their contribution with varying rates of contribution across 
insurance plans from 3.2% to 3.8% of wages. The insurance program for the self-employed is financed by 
contributions from the insured and supported by government subsidy. The contribution of the self-
employed is determined on the bases of income and property. 

71. Since 1989 when national health insurance was provided to the whole population, national health 
expenditures have grown fast with the annual percentage growth during the period 1987 – 1992 of 22%. 
National health care expenditure in 1984 was estimated at 5.4% of GDP. With national health expenditure 
growing faster than the Korean economy, the future of the health care financing is a matter of concern, 
since the Korean economy is now experiencing readjustment and growth rates are decreasing. Price 
control, both lower fee schedules and various utilization control measures have been applied, but so far 
cost containment policies appear to have failed in cutting the rapid rise of national health care expenditure. 
Cost containment is likely to require more radical changes and Korean diagnostic related groups (DRG) 
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system for inpatient service has experimentally been introduced recently only for limited number of 
diseases, but not yet for stroke, which has been one of the leading causes of death in the country. 
In spite of its partially successful completion of major health program, Korea faces diverse challenges. The 
health care infrastructure does not seem to be appropriate and efficient. Human resources are distributed 
unequally among geographic locations and specialties. Distribution of specialties is biased towards highly 
sophisticated technology-oriented practice, which may not match the needs of the population. Long-term 
care, home care and rehabilitation facilities are not well enough prepared for the stroke victims in terms of 
organization and training. The development of a national strategy to deal with the need for long-term care, 
home care services, and nursing homes is one of the most necessary and challenging area in stroke care 
because the rapid growth of the elderly population and increasing financial burden of long-term care. 
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SOCIAL, EMPLOYMENT AND MIGRATION WORKING PAPERS, available on the OECD website. 
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INTERPRETATIONS (2002) Daniela Del Boca 

No. 60 GETTING OLDER, GETTING POORER, A STUDY OF THE EARNINGS, PENSIONS, ASSETS AND 
LIVING ARRANGEMENTS OF OLDER PEOPLE IN NINE COUNTRIES (2002) Bernard Casey and 
Atsuhiro Yamada 

No. 59 POSTPONEMENT OF MATERNITY AND THE DURATION OF TIME SPENT AT HOME AFTER FIRST 
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AND SWEDEN (2002) Siv S. Gustafsson, Eiko Kenjoh and Cécile M.M.P. Wetzels 

No. 58 SOCIAL ASSISTANCE IN GERMANY (2003) Willem Adema, Donald Gray and Sigrun Kahl 

No. 57 IMPROVING THE PERFORMANCE OF HEALTH CARE SYSTEMS: FROM MEASURES TO ACTION 
(2001) Zynep Or 

 
Recent available working papers can be found on the OECD website: www.oecd.org. 
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