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Purpose: The aim of the study was to approximate the occurrence of all forms of age-related 

macular degeneration (AMD) of the retina among the driving license holders aged 80 or more, 

and to project the changes to 2030 in Finland. AMD, destroying the visual cells in the central 

part of the retina, is a common disease of older age: one out of three individuals aged 70 or 

older shows early signs of AMD progressing later to relentless loss of vision. This eye disease 

can be detected only by an ophthalmologist. In general, little is known about the prevalence of 

AMD among driving license holders aged 80 or older. 

Methods: At first the prevalence of individuals with either drusen or AMD in Finland among 

those 80 or older was approximated. Then the number of license holders in this age group was 

extracted from the statistics of the Finnish Transport Safety Agency and Eurostat provided us 

with the demographical data. The changes were projected to 2030.

Results: In Finland, with a population of 5.35 million, the number of those aged 80 or over will 

increase by 175,000 by 2030. The total number of individuals with either drusen or AMD  

will increase from 118,000 to 193,000 by the year 2030 and an increasing proportion of them 

will have a driving license. The proportion of women in 2012 having a driving license in the 

groups 60 or younger is about 45%, while in those aged 80 or older it is only 20%. 

Conclusion: The number of people aged 80 years or older will increase in Finland by 2030. 

The number of those in this age group having a driving license will increase more rapidly as 

the population ages because the proportion of women with a driving license will increase in 

this age group. As the prevalence of drusen and AMD among women aged 80 or over is higher 

than among men at comparable age, this means that AMD will increase even more rapidly 

among drivers in this age group.
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Introduction
Aging has become a noticeable phenomenon in developed countries. On average,  

the population aged between 65 and 74 years will double between 1950 and 2050, 

and the number of people over 75 years old has been estimated to increase over five 

times during the same period in western countries.1 As the population ages, the preva-

lence of severe visual problems is increasing: one out of three individuals aged 70 or 

older shows early signs of age-related macular degeneration (AMD) of the retina, 

progressing later to severe forms of degeneration and demonstrating relentless loss 

of vision.2–5 Other retinal diseases, due to the obesity epidemic, also increase with 

age. The dry form of AMD, in which retinal cells slowly deteriorate in the central 

part of the retina, accounts for 80%–90% of cases. In the wet form, the loss of vision 

which can occur within a few weeks, is caused by new vessels (neovascularization) 

under the retina. These new vessels are fragile; without the support of smooth muscle 
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cells they leak blood and fluid, causing scarring in the 

middle of the retina. In addition, 10%–20% of the dry form 

of AMD, may later become wet.6 The 15 year cumulative 

incidence of the end stages of AMD in individuals 75 years 

of age or older was 8%7,8 and in a small Finnish sample of 

a population aged 70 and older, early signs of age-related 

maculopathy occurred in 41% of patients examined.9 In 

the United Kingdom, 192,000 people aged 75 years or 

older are visually impaired due to severe forms of AMD.10  

AMD affected more than 1.75 million individuals in the 

United States in 2004 and this figure will increase to almost 

3 million in 2020.11 However, the prevalence of patients 

becoming eligible for blindness certification due to the wet 

form of AMD may decrease in the future because of the 

introduction of intravitreal anti-vascular endothelial growth 

factor injections.12,13 In general, AMD, being a complex 

multifactorial disease, can powerfully reduce the ability 

to drive a motor vehicle14,15 and yet, unlike neurological or 

orthopedic problems, remain unnoticed by traffic authori-

ties. A possible eye disease and its severity can be observed 

only by an ophthalmologist. 

Little is known about the prevalence of eye diseases 

among older drivers in European countries. There are no 

comparable data available on driving license holders and their 

eye diseases at older age in the member states of the EU.

 Here, the data from The Finnish Transport Safety 

Agency16 on driving license holders, aged 80 or more, were 

connected to the prevalence of drusen, dry and wet form of 

AMD,11 and to the demographic changes in Finland, and 

forecasted through the year 2030.18

Methods
The Finnish Transport Safety Agency16 provided us with 

the number of valid driving licenses by sex and 5 year age 

groups starting at the age of 15 up to the age of 100 and 

over. The prevalence of all types of macular degeneration 

(drusen, dry and exudative) in Finland among those 80 and 

over and representing a homogeneous white population 

was approximated from a previously published study in the 

United States by age, race/ethnicity, and sex.11 Then, the 

proportion of those aged 80 or over by sex in Finland was 

projected to the year 2030,17 and the prevalence of AMD and 

driving license holders by sex was approximated for that 

year among this population. In both cases it was assumed 

that the rates will not change from now until 2030.

Results and discussion
The population of Finland in 2010 was 5.35 million and 

it will grow to 5.70 million by 2030 (Eurostat website).17  

The population aged 80 years or more in 2015 will, accord-

ing to Eurostat, increase by 175,000 by the year 2030 and, 

accordingly, during the same period of time, the prevalence of 

all types of AMD (drusen, dry and wet form) is also expected 

to increase (Figure 1). When analyzing the changes per sex, 

noticeable differences can be found. The prevalence of all 

types of AMD in females aged 80 or more will be higher than 

in males at a comparable age as approximated from published 

figures.11 The proportion of females also continues to be 

higher in this age group, although it is expected to decrease 

from 66.5% to 61.4% by 2030 (Eurostat website). The number 

of females with all forms of AMD will thus increase from 

84,000 to 127,000 between 2015 and 2030, and in males from 

34,000 to 66,000 in Finland (Figure 2A and B).

According to the Finnish Transport Safety Agency,16 the 

number of valid driving licenses among those aged 80 or 

more (women and men) increased greatly between 2001 and 

2009; the figure more than doubled from 23,000 to 48,500 

(Figure 3A). Among women the increase was almost 3-fold 

and among men the increase was 2-fold during the same 

period of time. The proportion of female driving license 

holders increased from 14.7% to 20.8% in this age group 

(Figure 3A). Figure 3B shows the number of driving license 

holders by age and sex in 2012.

The sex ratio among driving license holders in 2012 in 

different age groups shows that the proportion of males is 
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Figure 1 Projected changes in the population and in the prevalence of age-related 
macular degeneration (AMD) of the retina in Finland among those aged 80 years 
or older. 
Notes: Any AMD; dry and wet form of AMD. Drusen; early signs of macular 
degeneration.
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Figure 2 Projected changes in the number of women (A) and men (B) aged 80 years or older and the prevalence of age-related macular degeneration (AMD) of the retina 
in Finland.
Notes: Any AMD; dry and wet form of AMD. Drusen; early signs of macular degeneration.

300,000

275,000

250,000

225,000

200,000

175,000

150,000

125,000

100,000

75,000

50,000

25,000

0
2015 2020 2025 2030

A

Drusen

Any AMD Any AMD + Drusen

Total women Drusen

Any AMD Any AMD + Drusen

Total men

B
300,000

275,000

250,000

225,000

200,000

175,000

150,000

125,000

100,000

75,000

50,000

25,000

0
2015 2020 2025 2030

+
+

+
+

+

+

+

+

N
um

be
r o

f w
om

en

Year Year

N
um

be
r o

f m
en

2001
0

5,000

10,000

15,000

20,000

25,000

30,000

35,000

40,000

2002 2003 2004 2005 2006 2007 2008 2009

A

200,000

150,000

100,000

50,000

0

19
 ye

ars

20
–2

4 y
ea

rs

25
–2

9 y
ea

rs

30
–3

4 y
ea

rs

35
–3

9 y
ea

rs

40
–4

4 y
ea

rs

45
–4

9 y
ea

rs

50
–5

4 y
ea

rs

60
–6

4 y
ea

rs

55
–5

9 y
ea

rs

65
–6

9 y
ea

rs

70
–7

4 y
ea

rs

75
–7

9 y
ea

rs

80
–8

4 y
ea

rs

85
–8

9 y
ea

rs

90
–9

4 y
ea

rs

B

Women Men Women Men

N
um

be
r

N
um

be
r

Year Age group

Figure 3 Driving license holders in Finland by sex from 2001 to 2009 among those aged 80 years or older (A) and in 2012 (B) in different age groups.

higher in every age group and that the male dominance grows 

larger beyond the age of 60 (Figure 4); at the same time 

point among the drivers younger than 60, the proportion of 

females is almost 50%, while among those aged 80 or older 

it is 20% or less (Figure 4). 

The population of Finland is aging as in other western 

countries; the diseases associated with aging are therefore also 

increasing. The number of women over 80 is growing more 

rapidly in the population than the number of men in the same 

age group. The prevalence of AMD of the retina, affecting 

visual activity, increases rapidly beyond the age of 75. During 

the past decade, the number of female drivers aged 80 or 

more increased in Finland 3-fold, while the increase among 

men was only 2-fold. The distribution of driving licenses 
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by sex and age, analyzed in 2011, shows that the proportion 

of female driving license holders is almost 50% in the age 

groups younger than 60, while the proportion is about 20% 

in the age group 80 and over. This means that the number of 

driving license holders at the age of 80 or over will increase in 

the future more quickly than the population aging rate would 

suggest. The number of driving license holders in 1980, aged 

60 or over in Finland was 135,658, while in 2004, the number 

was 591,271, corresponding to a 4.4-fold increase.18 As per 

sex, the change in male drivers increased 3.2-fold, while in 

female drivers the change was 10.6-fold over the same period 

of time.18 It follows that the prevalence of AMD among older 

drivers will thus increase as projected to 2030, especially due 

to the older female drivers whose proportion will increase. 

The prevalence of AMD, however, was calculated in this 

study from prevalence figures of whites, which are higher than 

those of blacks.11 In comparison, a large increase in license 

holding by both men and women aged 70 and over since 

1975, has also been recorded in the United Kingdom19 where 

currently 2.3% of the population is aged 85 or over.20

It is, however, unclear how AMD eventually affects the 

accident involvement rate among older drivers. It has been 

suggested that as driving appears to involve a complex set of 

skills, it needs to be considered in the context of the driver’s 

overall health and other functional abilities among which 

AMD is only one parameter.21,22 Contrary to default expecta-

tions, older drivers with intermediate AMD were found to have 

a reduced risk of collision involvement in one small study.23 

Also, self-regulatory driving practices may change at older 

age;24 for example, drivers reduce their mileage as they age and 

avoid driving in the dark, as well as using routes well-known to 

them with the result that they have fewer accidents than their 

younger counterparts.19 Additionally, men are more likely to 

be behind the steering wheel at an older age than females25 

who have a higher prevalence of AMD, thus distorting the 

conclusions drawn from the sex distribution of license holders. 

According to an opinion poll measuring society’s attitudes 

toward risk factors in traffic, drunk-drivers were regarded as 

far more dangerous than older drivers who were considered no 

greater threat to other road users than younger drivers; how-

ever, older drivers are at risk to themselves because of their 

higher fragility.20 Careful planning of urban and recreational 

areas with better public commuting systems may decrease the 

need for a motor vehicle in households in the future.

According to Desapriya et al26 no such randomized con-

trolled studies have been published on vision screening tests 

and their effects on the reduction of subsequent motor vehicle 

crashes, road traffic injuries or fatalities, that would fulfill the 

inclusion criteria for a Cochrane Database analysis. Current 

vision screenings, based on visual acuity only, may exclude 

important aspects of visual impairment such as useful field 

of view, glare, loss of visual field, static or dynamic acuity, 

and contrast sensitivity;27,28 so future directions for studying 

the visual competence among older drivers with AMD are 

urgently needed to find the best balance between safety and 

independence during successful ageing.29 In 2013 medical 

examinations have not been shown to have any effect on the 

overall road safety of people aged 65 or over when they are 

either acquiring or renewing their driving license.19

The total burden on society of AMD alone is large and 

is expected to grow. Specifically, the occurrence of AMD 

among older drivers has not been previously evaluated 

in a single country because of lacking statistics. In addi-

tion, macular degeneration often occurs in combination 

with other hidden diseases such as diabetic retinopathy 

and dementia, reducing the visual capacity of drivers, 

and changing their behavior in traffic in an unpredictable 

manner. The world prevalence of diabetes among adults 

was 285 million in 2010 and will be 439 million in 2030,30 

while the global prevalence of dementia which in 2014 is 

as high as 24  million will quadruple by the year 2050.31 

The high number of older people with an eye disease alone 

or in combination with additional diseases and still active 

behind the steering wheel calls for improved detection and 

follow-up systems of visual functions. Moreover, there is 

a general need to have information on the driving license 

holders, by age and sex, for the development of cost and 
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Figure 4 Sex ratio of driving license holders and age in 2012 in Finland.
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safety effective screening systems of the visual capacity 

of older drivers.
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