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ABSTRACT  

Objective: To review what is known at present with respect to incidence, survival, risk factors and preva-
lence among the elderly stroke patients in the Nordic countries. 
Method: This article is based mainly on literature identified through search engines (Mc Master Plus, 
Cochrane Library, Medline and PubMed), restricted to first-ever stroke in Nordic population-based studies 
and having applied to the standard WHO definition, a prospective study design and no upper age limit. 
Results: Data from the Nordic countries show an incidence rate of 1250 to 1796/100 000 in the age group 
75-84, and 1628 to 2234 in those above 85 years. The incidence rates are higher among men, but women 
are expected to contribute more to incident cases due to their higher life expectancy. If the age-specific 
incidence of stroke remains stable, the proportion of stroke patients aged 80 years and older may reach 50% 
in a few decades. The elderly stroke patients have a higher 30-days case fatality, and a higher risk of 
dependency. Better treatment of stroke patients has improved the survival over the last two decades. The 
prevalence is expected to increase due to the decrease in lethality, a slower fall in incidence and a higher 
proportion of elderly. Cardiovascular risk factors increase with age. Hypertension is a major risk factor for 
stroke mortality in the elderly. Cardioembolic stroke due to atrial fibrillation is the most common stroke 
subtype in the elderly. Lifestyle risk factors are less prevalent in the older stroke patients. 
Conclusion: The growing proportion of elderly stroke patients is a major challenge for future stroke care. 
The elderly stroke patients have a different risk factor profile compared to younger stroke patients. Treat-
ment should focus on regaining independency. The age-specific epidemiology of stroke needs to be studied 
further in large studies in order to plan for future health care. 
 
 

INTRODUCTION 
 
The elderly stroke patients are likely to become one of 
the fastest growing patient groups in the years to come 
due to future demographic changes with a higher pro-
portion of elderly in the population. The proportion of 
elderly 80 years and older in Norway and other Nordic 
countries will increase from 4-5% of the population to 
8% in 2040 (Nordic Statistical yearbook 2010). The 
life expectancy at birth in Norway in 2009 was 78.6 
years for men and 83.1 years for women. 
 Today, more than 50% of all strokes occur in those 
over the age of 75, and as much as 30% among those 
over 85. For a person suffering a stroke, the conse-
quences are often functional disabilities and poor life-
satisfaction, with a corresponding burden for carers 
and family. This is especially true for the more fragile, 
elderly stroke patients. 
 In order to plan for the necessary level of health care, 
and to implement preventive measures, knowledge of 
stroke epidemiology of the elderly and their exposure 
to modifiable risk factors are needed (1). Unfortun-
ately, the very elderly are excluded from most clinical 
stroke trials (2). 
 This paper is an attempt to review what is known at 
present with respect to incidence, survival, risk factors 

and prevalence among the elderly stroke patients in the 
Nordic countries. 
 
 
METHODS 
 
Studies on stroke epidemiology of the elderly were 
identified through the search engines Mc Master Plus, 
Cochrane Library, Medline and PubMed. The search is 
restricted to first-ever stroke (3) in Nordic population-
based studies after the 1980s. Eligibility criteria were 
stroke according to the standard WHO definition, stu-
dies with prospective study design and without any 
upper age limit (4). 
 Some studies from European countries other than 
the Nordic are commented on to present the current 
knowledge of stroke epidemiology of the elderly. 
 Trends in mortality are based on the Norwegian 
Cause of Death register, Statistics Norway. 
 
 
RESULTS 
 
Incidence  
The mean age at onset of a first-ever stroke in Norway 
is 75 years for men and 78 for women (5). The inci-
dence of stroke increases steeply with age. 
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 Recurrent stroke contributes to nearly 25% of all 
incident strokes, 23% in the Copenhagen Stroke Study, 
and 27% in Innherred, Nord-Trøndelag, respectively. 
 A review of stroke incidences in Europe by Truel-
sen et al. (6) includes age and sex specific incidence 
rates for the Nordic countries. For the age group 75-84 
the male incidence rates (per 100 000) vary between 
1301 (Iceland) and 1796 (Norway), and the female rates 
between 1250 (Denmark) and 1493 (Iceland). The 
corresponding incidence rates for the age group above 
85 vary between 1697 (Iceland) and 2234 (Norway) 
for men, and 1628 (Denmark) and 1990 (Iceland) for 
women. 
 There is a tendency of a higher incidence in men as 
compared to women. Among the Nordic countries Ice-
land is the only exception reporting a higher incidence 
in women than men. Women are, as a consequence of 
their higher life expectancy, predicted to contribute 
more to incident cases of stroke over the age of 85 
years in absolute numbers, as the population is shifted 
towards a higher age. 
 In a hospital based registry from Bergen, an inci-
dence rate of 880 per 100 000 in the age group 80-90 
years and 1612 per 100 000 in age group 90 years or 
older were reported for ischemic stroke (7). In Finland 
the national stroke database registered 104 899 first-
ever stroke patients, median age 74 years, over the years 
1999-2008. During this period the stroke incidence 
rates decreased for the age groups 75-84, 85-94 and 
95+ with 18, 15 and 3 percent, respectively (8). This 
decrease in the Finnish stroke incidence seems to be in 
line with a worldwide 42 percent decrease in all stroke 
incidence over the last 4 decades, restricted to high-
income countries (4). 
 In Norway time trend incidence studies are lacking, 
but studies from Sweden and Denmark do not con-
vincingly support a decline in incidence. 
 If the age-specific incidence of stroke remains stable, 
the proportion of elderly stroke patients will increase 
substantially in the forthcoming decades (9-11). Data 
collected after the year 2000 from 5 European countries 
and the United States, report similar trends of age and 
sex-specific incidences of stroke in a recent review by 
Zhang et al. (12) A study from Lund (10) predicts that 
the proportion of stroke patients aged 80 years and 
older will increase from 37% in 2005 to 50% in 2050, 
if the age-specific incidence rates remain stable. 
 
Survival and functional outcome  
Data from several European countries indicate that 
between one-third to half of all persons with stroke die 
from stroke, of which the estimated 28-days case fa-
tality rate is 20% (6). A population based study from 
Nord-Trøndelag 1994-96 reported an overall 30-days 
case fatality of 19% for first-ever stroke, 22% and 25% 
in the age group 75-84 and 85 years and above, respec-
tively (13). 
 Data from Lund in 2001-2002 and Ørebro 1999-
2001 reported a total 28-days fatality of 14.3% and 19% 

for the same age groups (14). In 1997 FINSTROKE 
reported a 28-days case-fatality rate for all stroke pa-
tients of 28.2% (8). 
 The 28-30 days case fatality mainly depends on age, 
stroke severity and stroke subtype, whereas the late 
case fatality is caused by cardiovascular risk factors 
such as atrial fibrillation, smoking, diabetes mellitus 
and ischemic heart disease. 
 Stroke related lethality is consistently higher among 
the elderly, and increases steeply with age. According 
to Russo the elderly have a higher 30-days case fatality 
rate as compared to those younger (OR 3.07) (15). 
 For ischemic stroke the 28-days case fatality in 
Finland decreased from 13% in 1999 to 10% in 2000, 
whereas the corresponding percentages for intracere-
bral hemorrhage was 32.2 and 29.3, respectively (8). 
 A 30-years follow-up of the Copenhagen Stroke 
Study, reported the long-term survival for men steadily 
improving from 1978 to 2001, with a similar pattern 
for women. 
 In general, long-term survival from stroke seems to 
be improving more than short-term survival. The in-
creased long-term survival contributes to a higher 
prevalence, as stroke is becoming more of a chronic 
illness. 
 Half of those surviving a stroke, fail to regain in-
dependency assessed by Modified Rankin Scale >2 
three months after stroke (Bent Indredavik, personal 
communication, Stroke register, St Olavs hospital). El-
derly stroke survivors have a higher risk of depen-
dency than younger stroke patients, with an odds ratio 
of 1.77 in a study of elderly above 80 years as com-
pared to those younger than 80 (16). 
 
Mortality  
In 2010, the total number of stroke related deaths (ICD 
10: I 60-69) was 3180 in Norway. Of these, a total of 
2864 (90%) were above the age of 70 (17). The morta-
lity of stroke has been steadily decreasing since the 
1950-60s. The decrease in age specific mortality rate 
for men older than 70 years has been ongoing since 
1970, and for women since 1965. 
 The reason for declining mortality is not well under-
stood; how much is due to a decreased incidence and 
how much is due to better survival after stroke? 
 As already mentioned, time trend incidence studies 
do not convincingly support a decline, although favor-
able trends in traditional and socioeconomic risk fac-
tors and use of prophylactic medication have been 
observed. Changes in diagnostic criterias and hospita-
lization rate may also have influenced the incidence 
reported. Observational studies have documented that 
better treatment of stroke patients has improved the 
survival over the last two decades (18). 
 
Prevalence  
In the Kungsholmen study, Sweden, the prevalence of 
stroke increased with age; from 9.7% (95% CI 5.4-
13.9) in the age group 75-79 years to 14.3% (95% CI 
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7.4–21.2) in those 85 years and older (19). In a study 
from Umeå, the prevalence of stroke in the groups 85-
89, 90-94 and ≥95 years was 21% in all groups (20). In 
Finland the prevalence in Vantaa in the age group 85 
years and older was 20.1 (21). 
 The prevalence is expected to increase over the next 
couple of decades as a consequence of a sharper de-
crease in lethality than the predicted fall in incidence. 
The higher number of elderly will contribute to this 
trend, and to the total burden of vascular diseases in 
general. 
 
Risk factors and treatment effects  
The main modifiable risk factors for stroke are hyper-
tension, coronary heart disease, atrial fibrillation, 
valvular pathology, hyperlipidaemia, diabetes, smok-
ing, inactivity, and alcohol consumption. Cardiovas-
cular diseases causing a higher risk of stroke increase 
dramatically with age. 
 In Vantaa hypertension was found in 30.6%, diabe-
tes in 22.5%, heart failure in 68.5%, atrial fibrillation 
in 35.1% and myocardial infarct in 17.1% of stroke 
patients 85 years and older. 
 Several studies show that lifestyle risk factors such 
as smoking, alcohol and obesity are important risk fac-
tors in younger stroke patients <60, but are less preva-
lent in the older stroke patients. A nationwide Danish 
registry showed that after the age 70-80 the prevalence 
of hypertension, diabetes mellitus, coronary heart 
disease, and for men atrial fibrillation, decrease (22). 
 In the very old stroke patients the frequencies of 
hypertension and atrial fibrillation are higher than in 
younger age groups. An Italian study including 535 
stroke patients observed that hypertension and atrial 
fibrillation were more common in those over 80, 
whereas life style risks such as diabetes, hyperlipid-
emia, smoking and obesity were more frequent in the 
group younger than 80 years (23). 
 
Hypertension 
Hypertension is the most prevalent risk factor among 
the elderly and therefore the most important modifi-
able risk factor for stroke. 
 Based on health service data from the counties of 
Oslo, Bergen, Hedmark, Oppland, Trøndelag, Troms 
and Finnmark, there has been a steady decrease in 
hypertension in Norway over the last 20 years. A blood 
pressure study from Bergen with a 20-year follow-up 
has demonstrated that the absolute increase in mortality 
with increasing blood pressure was greatest in persons 
aged 60-69 and 70-79. In Nord-Trøndelag, the propor-
tion of participants with a blood pressure below 140/90 
mmHg increased significantly between HUNT-2 and 
HUNT-3, and more so among the elderly. 
 Antihypertensive treatment is beneficial in those 
over 80 according to data from the recently published 
Hypertension in the Very Elderly Trial (24). A reduc-
tion of baseline systolic and diastolic blood pressure of 
17/7 mmHg and isolated systolic BP of 19.3 mmHg as 

compared to the control group during a 2-year follow-
up reduced the relative risk of having a stroke by 30%. 
In addition, total mortality was reduced by 21% and 
heart failure by 64% (25). In a 10-year follow-up of 
the HUNT I study (1984-86), a consistent, positive 
association between systolic and diastolic blood 
pressure and mortality from stroke was found in men 
and women aged 70 years and older. This adds to the 
growing evidence that hypertension is a major risk 
factor for stroke mortality in the elderly (26). 
 
Cholesterol 
Hyperlipidaemia is a known risk factor for stroke, also 
in the elderly. An increasing net atherosclerotic press-
ure by ApoB/ApoA1 is related to an increased risk of 
fatal stroke (27). Data from the HUNT studies show 
that the proportion of elderly with a total cholesterol 
level below 5 mmol/L has increased significantly 
between the survey in 1995-97 and 2006-08. Lowering 
of LDL cholesterol by 1 mmol/L in 1 year yields a re-
lative risk reduction for stroke of 0.85 (CI 0.80-0.90), 
based on a meta-analysis of 39612 participants with a 
5-year follow-up (28). A meta-analysis of 9 RCTs on 
secondary stroke prevention included elderly aged 65-
82 at inclusion and reported a 25% reduced stroke risk 
(RR = 0.75 (CI 0.53-0.85)) (29). 
 In the elderly, lower cholesterol levels are associa-
ted with increased mortality, probably due to malnutri-
tion and underlying co-morbidities. It seems that in-
creasing levels of total cholesterol is associated with 
an increase in HDL- cholesterol (30). 
 
Atrial fibrillation 
The prevalence of atrial fibrillation increases with age, 
and is associated with cardioembolic stroke, the most 
common stroke subtype in very old patients (31). The 
over-all prevalence in the population is estimated to 
1%, but reaches over 10% in age group 80 years and 
older (32,33). 
 A study based on the Danish National Indicator 
Project found the prevalence of atrial fibrillation in 
stroke patients to be comparable in women and men, 
except for the oldest age groups, reporting a steeper 
increase for women after the age of 80, and a decrease 
in prevalence in men over 85 (22). 
 Atrial fibrillation is more prevalent in the male 
population, but some studies have found a higher pre-
valence of atrial fibrillation in women at stroke onset. 
This seems to imply that women with atrial fibrillation 
have a higher risk of stroke, but it could also represent 
a so-called mortality displacement; a higher mortality 
at an earlier age for men with atrial fibrillation (22). 
 
Diabetes mellitus 
Diabetes is a well documented risk factor of stroke in 
the population <75 years. In the elderly the impact of 
diabetes on stroke risk is smaller. Intensive treatment 
of blood glucose in the elderly increases the risk of hy-
poglycaemia, which is more fateful due to the relative 
failure of compensatory mechanisms in the elderly. The 
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metabolic syndrome predicts stroke, whereas impaired 
glucose intolerance alone is as strong a predictor as the 
metabolic syndrome itself (34).  
Smoking 
The importance of smoking as a risk factor decreases 
with years of survival in smokers. The smoking habits 
have changed considerably since the 1970s, especially 
in Northern Norway and Finland. 
 
 
DISCUSSION 
 
Increased survival, decreased mortality and a higher 
proportion of elderly in the population have resulted in 
a growing number of individuals with stroke. 
 In a study from Sweden the authors calculated that 
if the incidence rates were to stay constant, the abso-
lute numbers of events would increase by 70% in men 
and 50% for women by the year 2050 (9). They further 
argue that the consequences of a growing population 
of elderly could be counterbalanced by a decline in 
incidence rates of 1-2% per year, based on the trend 
over the past 10 years in Sweden (9). This assumption 
is supported by similar analyses from Finland (11). A 
favourable incidence trend presupposes a continued 
high quality of health care and risk factor control in the 
population. In Finland the systematic effort since 1970 
to lower the burden of risk factors for cardiovascular 
disease is rewarded with a reduction of stroke inci-
dence to the average level of comparable Nordic coun-
tries (16). 
 Discrepancies between reported incidence rates 
among the elderly may be due to methodological chal-
lenges in monitoring incident strokes in this age group. 
The international standard for stroke incidence studies 
outlined by Sudlow and Warlow (1996) requires a 
population-based study with multiple overlapping case 
finding strategies (3). The national stroke database in 
Finland (PERFECT stroke) is hospital based, and does 
not meet these criteria, even though the hospitalization 
rate of stroke may be as high as 95-97% (35). To com-
pare, the RIKS Stroke database, considered a model 
example of a national stroke registry, probably includes 
80% of all stroke patients. In the very elderly the hos-
pitalization rate tends to be lower, and the assessment 
and accuracy of diagnosis is more difficult due to 
comorbidity and restricted use of diagnostic proce-
dures such as MRI. Wrong diagnosis of stroke among 
elderly and patients in nursing homes in particular, is 
common and partly due to so-called silent brain infarc-
tion with unspecific symptoms. Therefore, Ricci et al. 
recommended adding 30% events to estimate the true 

stroke rate among the oldest age group (36). 
 A recent Norwegian study reported a higher inci-
dence of small vessel disease among elderly stroke 
patients than what is previously known. This is a small 
study, but points out an interesting area for future re-
search; the pathophysiology of elderly stroke patients 
differs from that of the younger, and this may prove a 
challenge for both diagnostics, stroke prevention and 
stroke care (37). 
 According to the MONICA study (1982-1995) the 
reduced mortality in the age groups below 75 years in 
the Nordic countries can be attributed to increased 
stroke survival (17) due to better treatment and/or less 
severe stroke and it is likely that the same explanation 
applies to the very elderly. 
 There are few studies on prevalence relative to stu-
dies on incidence. As stroke is becoming more of a 
chronic illness, more studies on prevalence may be 
necessary in order to plan ahead for stroke patient care 
(6). 
 The impact of traditional risk factors may be diffe-
rent in the elderly compared to a younger population 
(31). Risk factors such as congestive heart failure, 
chronic renal disease and atrial fibrillation are signifi-
cantly associated with stroke among those older than 
85 years, whereas hypertension, hyperlipidaemia and 
heavy smoking are less relevant (38). Kammersgaard 
et al. having followed the very old in the Copenhagen 
Stroke Study found that pre-existing disability and age 
are far more important than traditional vascular risk 
factors (39). The level of dependency in daily living is 
a significant burden for the elderly stroke patients. 
Therefore, rehabilitation and task specific exercises 
aiming to regain a highest possible level of indepen-
dency should have a priority among the elderly. 
 
 
CONCLUSION 
 
• The total stroke population is constantly getting older. 
• The increasing prevalence of elderly individuals 

with stroke is one of the major challenges of future 
stroke care. There is a tendency to use less health 
care resources on the older stroke patients (15). 

• The elderly stroke patients should be examined for 
unique risk factors and patterns which separate them 
from the younger stroke patients. 

• Treatment and rehabilitation should focus on 
regaining independency and quality of life.  

• The age-specific epidemiology of the elderly needs 
to be scrutinized further in larger studies in order to 
plan for future stroke care.  
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