
absolute percentage points, the decrease in age-related blindness
and MSVI in older people was lower in the high-income regions
(decrease from 0.8% to 0.4% and from 6.0% to 3.8%, respect-
ively) than globally (decrease from 3.0% to 1.9%; and from
14.3% to 10.4%, respectively (table 2)).6–14 In relative terms,
however, blindness decreased by 50% in HIC/EC-Europe while
it decreased by only 37% globally. Similarly, MSVI decreased by
37% in HIC/EC-Europe versus 27% globally. The high-income
regions showed a higher prevalence of blindness and MSVI for
women than men (tables 2 and 3).15 This difference has been
found in most regions and may reflect differential use or access
to services, although the increased life expectancy will also play
a role with the use of broad age categories for age-related

conditions. Future public health measures may have to address
providing equal opportunity in having good vision for both
genders in all age groups.

In 2010, ‘macular degeneration’ as a group has replaced cata-
ract as the most frequent cause of blindness in high-income
regions. This change may have been due to a further increase in
the number of cataract surgery, an increased life expectancy
leading to an increased prevalence of AMD, and it may reflect
the challenges in treatment of AMD. The increased importance
of macular diseases in the Asia-Pacific region may also be asso-
ciated with AMD, 16 as well as high rates of myopia with the
risk of myopic macular degeneration.17 18 This trend is import-
ant as both AMD and myopic macular degeneration are now

Figure 2 Ladder plot showing the
age-standardised prevalence of
moderate to severe visual impairment
(MSVI) and change in men (A) and
women (B) aged 50+ years for 1990
and 2010.
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increasingly treatable (eg, with antivascular endothelial growth
factor (VEGF) therapy), and strategies to increase patient aware-
ness, improve access to these new therapies and appropriate
training of eye-care specialists in these areas will be increasingly
important.19 In some countries such as Denmark and Israel, the
introduction of anti-VEGF therapy has led to a decline in preva-
lence of visual impairment due to macular degenerations such as
AMD or myopic maculopathy.20

The most frequent cause of MSVI, and the third most
common cause of blindness, was uncorrected refractive error
(tables 4 and 5). It shows that even for the highly developed
countries one of the most effective, cheapest and safest ways of

improving vision loss by providing adequate spectacles for
correcting refractive errors is being overlooked.

Finally, the impending epidemic of diabetes on blindness and
vision loss should be addressed.21 It is estimated that there will
be more than 100 million people with diabetic retinopathy and
possibly 30 million will be at risk of severe sight-threatening ret-
inopathy.22 Importantly, many people with diabetes are not only
at risk of diabetic retinopathy but also cataract and glaucoma23;
thus, the impact of diabetes is multifold. Strategies to screen for
diabetic retinopathy and provide timely treatment access are
critical to prevent this condition from having a greater impact
on blindness prevalence in the future.

Figure 2 Continued.

Bourne RRA, et al. Br J Ophthalmol 2014;98:629–638. doi:10.1136/bjophthalmol-2013-304033 635

Global issues

group.bmj.com on November 3, 2014 - Published by http://bjo.bmj.com/Downloaded from 

http://bjo.bmj.com/
http://group.bmj.com


Table 3 Absolute numbers of people affected by moderate and severe vision impairment (MSVI; presenting visual acuity <6/18 but ≥3/60) and blindness (presenting visual acuity <3/60) by sex
and year in high-income countries (HIC) and Eastern and Central Europe (Europe) (all ages) for 1990 and 2010

Region

Men Women All

Blind (’000s) MSVI (’000 s)

Total
population
of the region
(’000s) Blind (’000s) MSVI (’000s)

Total
population
of the region
(’000s) Blind (’000s) MSVI (’000s)

Total population
of the region
(’000s)

1990
Asia Pacific,
high-income

86 (41 to 181) 611 (417 to 1921) 83 613 194 (113 to 326) 992 (651 to 2898) 85 835 281 (192 to 479) 1603 (1103 to 4680) 169 000

Australasia 11 (6 to 30) 159 (81 to 345) 10 191 24 (15 to 55) 244 (123 to 513) 10 286 35 (25 to 83) 403 (208 to 848) 20 500
Europe, Central 135 (105 to 258) 1480 (832 to 2304) 59 857 278 (214 to 514) 2349 (1339 to 3623) 62 310 413 (320 to 765) 3829 (2167 to 5985) 122 000
Europe, Eastern 225 (121 to 347) 2448 (1253 to 3429) 103 769 730 (386 to 1123) 5575 (1339 to 3623) 118 432 955 (504 to 1471) 8023 (4280 to 10 900) 222 000
Europe, Western 338 (187 to 642) 3094 (2082 to 4880) 185 532 842 (576 to 1217) 5440 (3558 to 8254) 195 861 1179 (905 to 1736) 8529 (5808 to 12 900) 381 000
North America,
high-income

130 (70 to 241) 1093 (867 to 1875) 138 736 321 (208 to 463) 1883 (1432 to 2989) 143 831 451 (320 to 653) 2975 (2358 to 4787) 281 000

World 12 776 (11 059 to 14 746) 75 315 (61 143 to 86 983) 2 673 690 19 039 (16 811 to 22 103) 96 892 (79 823 to 111 438) 2 633 378 31 816 (28 143 to 36 745) 172 213 (142 749 to 198 125) 5 300 000
2010
Asia Pacific,
high-income

105 (52 to 223) 739 (473 to 2680) 88 489 248 (145 to 427) 1211 (801 to 3919) 92 251 353 (223 to 616) 1950 (1305 to 6561) 180 000

Australasia 13 (7 to 39) 189 (86 to 442) 12 821 26 (15 to 62) 269 (126 to 581) 12 994 38 826 to 98) 458 (223 to 1027) 26 600
Europe, Central 102 (76 to 210) 1243 (744 to 2240) 57 423 226 (172 to 460) 2082 (1274 to 3649) 60 986 328 (249 to 665) 3325 (2020 to 5871) 119 000
Europe, Eastern 148 (76 to 240) 1848 (869 to 3037) 95 094 440 (223 to 709) 4003 (1893 to 6529) 110 705 588 (304 to 951) 5851 (2751 to 9544) 208 000
Europe, Western 289 (166 to 542) 2866 (2058 to 4942) 204 085 668 (431 to 987) 4624 (3238 to 7651) 212 131 956 (676 to 1403) 7490 (5263 to 12 600) 419 000
North America,
high-income

146 (79 to 270) 1198 (886 to 2187) 173 581 327 (198 to 481) 1904 (1447 to 3395) 177 950 473 (299 to 699) 3102 (2409 to 5425) 344 000

World 12 848 (11 418 to 14 626) 82 740 (74 444 to 99 069) 3 491 935 19 611 (17 719 to 22 165) 108 883 (99 159 to 130 141) 3 434 618 32 411 (29 351 to 36 524 191 342 (173 910 to 229 823) 6 890 000

Numbers affected worldwide are also given.
95% uncertainty interval is shown in parentheses.
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The limitations of our study include the following: First, that
there were very few to no national studies, so we were making
inference from community studies. Second, some studies were
inconsistent about including nursing homes, which are home to
many older blind people and therefore were important to
include. Third, some data sources did not report prevalence by
age, so we had to impute age-specific cause fractions.3 Fourth,
there were only three surveys available for Central and Eastern
Europe, so country-years remained without data or only had
only subnational data.3 This may be a major limitation in view
of the significant challenges the countries in Eastern and Central
Europe went through during the period under consideration.
Fifth, the group ‘macular degeneration’ included AMD and
myopic macular degeneration, so we could not differentiate
between the two latter entities. It may be of importance for

high-income countries in East Asia, where myopic macular
degeneration ranked among the three most common causes for
vision impairment and blindness.17 18 24 Sixth, the basic studies
varied in the definition of the diseases such as glaucoma,25 and
unidentified or ‘other’ causes generally represented about 20–
30% of the causes for MSVI and approximately 20–35% of the
causes of blindness. Seventh, the protocols of most population-
based studies required only one cause of vision impairment to
be given as the main reason for an individual examined in that
particular study in order to arrive at the causal prevalence.
When there were multiple disorders contributing equally to
visual loss, only the ‘most readily curable’ or the ‘‘most easily
preventable’ was recorded.26 Eighth, near vision was not consid-
ered, so uncorrected presbyopia-related visual impairment was
not effectively taken into account. Last but not least, one may

Table 4 Percentage of blindness (presenting visual acuity <3/60) by cause, regions and the world, 1990 and 2010, all ages

Region Cataract
Uncorrected
refractive error

Macular
degeneration Glaucoma

Diabetic
retinopathy Trachoma

Other causes/
unidentified

1990
Asia Pacific, high-income 18.8 (13.3 to 25.6) 14.0 (8.4 to 18.2) 14.9 (10.3 to 21.3) 9.0 (6.0 to 12.8) 4.8 (3.3 to 7.2) 38.5 (30.4 to 46.4)
Australasia 19.7 (15.2 to 26.0) 14.0 (8.4 to 18.0) 16.8 (12.9 to 22.2) 9.6 (7.4 to 13.1) 4.5 (3.4 to 6.2) 35.5 (29.2 to 41.6)
Europe, Central 26.9 (23.1 to 31.5) 13.8 (8.2 to 17.9) 12.2 (9.3 to 15.6) 10.2 (7.9 to 13.3) 3.5 (2.8 to 4.5) 33.4 (28.6 to 38.3)
Europe, Eastern 25.3 (18.7 to 32.5) 13.8 (8.3 to 17.7) 13.1 (9.1 to 19.2) 10.8 (7.7 to 15.4) 3.5 (2.4 to 5.4) 33.7 (25.5 to 42.0)
Europe, Western 19.2 (16.2 to 22.7) 13.9 (8.3 to 18.0) 16.1 (13.4 to 19.6) 9.0 (7.4 to 11.3) 4.4 (3.8 to 5.6) 37.4 (32.4 to 43.0)
North America, high-income 17.4 (12.5 to 22.8) 14.0 (8.4 to 18.1) 16.4 (12.2 to 21.4) 9.2 (6.7 to 11.9) 4.1 (3.0 to 5.8) 39.0 (32.0 to 46.9)
World 38.6 (35.2 to 42.0) 19.9 (14.9 to 24.9) 4.9 (4.4 to 5.8) 4.4 (4.0 to 5.1) 2.1 (1.9 to 2.5) 2.8 (2.3 to 3.1) 27.4 (24.9 to 30.0)
2010
Asia Pacific, high-income 13.1 (8.3 to 20.8) 14.1 (8.4 to 18.2) 19.5 (12.3 to 28.8) 11.7 (7.1 to 18.8) 4.3 (2.6 to 7.1) 37.3 (25.9 to 46.7)
Australasia 14.5 (8.5 to 22.4) 14.1 (8.4 to 18.1) 17.7 (11.1 to 26.3) 11.3 (6.8 to 18.8) 4.3 (2.5 to 7.7) 38.2 (25.9 to 48.1)
Europe, Central 21.6 (17.0 to 26.7) 14.0 (8.3 to 18.0) 15.4 (10.9 to 20.8) 12.5 (9.1 to 17.0) 3.7 (2.8 to 5.5) 32.9 (26.7 to 38.3)
Europe, Eastern 20.6 (13.1 to 30.5) 14.0 (8.4 to 18.0) 16.6 (10.1 to 25.1) 13.5 (8.6 to 20.6) 4.0 (2.5 to 6.9) 31.3 (21.0 to 40.9)
Europe, Western 13.8 (11.2 to 17.9) 14.0 (8.4 to 18.1) 16.1 (12.5 to 20.1) 10.6 (8.2 to 14.0) 4.2 (3.4 to 5.9) 41.4 (35.4 to 46.5)

North America, high-income 12.7 (8.3 to 18.7) 14.1 (8.4 to 18.2) 16.4 (10.8 to 23.4) 10.7 (7.0 to 15.7) 3.9 (2.7 to 6.4) 42.2 (32.6 to 50.1)
World 33.4 (29.6 to 36.4) 20.9 (15.2 to 25.9) 6.6 (6.0 to 7.9) 6.6 (5.9 to 7.9) 2.6 (2.2 to 3.4) 1.4 (1.2 to 1.7) 28.6 (26.1 to 31.5)

95% uncertainty interval is shown in parentheses.

Table 5 Proportion of moderate and severe vision impairment (MSVI; presenting visual acuity <6/18 but ≥3/60) by cause, regions and the
world, 1990 and 2010, all ages

Region Cataract
Refractive
error

Macular
degeneration Glaucoma

Diabetic
retinopathy Trachoma

Other causes/
unidentified

1990
Asia Pacific, high-income 22.8 (18.1 to 29.4) 47.9 (38.4 to 54.1) 3.5 (2.4 to 5.1) 2.3 (1.5 to 3.5) 2.8 (1.9 to 4.1) 20.8 (15.8 to 27.3)
Australasia 21.9 (17.2 to 27.6) 46.5 (37.4 to 53.1) 6.6 (4.6 to 9.5) 2.4 (1.7 to 3.4) 2.6 (1.9 to 3.6) 20.1 (15.8 to 25.7)
Europe, Central 26.6 (21.9 to 31.7) 45.2 (36.1 to 52.1) 4.7 (3.4 to 6.5) 2.5 (1.9 to 3.3) 2.0 (1.5 to 2.7) 19.1 (15.8 to 23.4)
Europe, Eastern 26.4 (20.4 to 32.1) 44.8 (36.6 to 51.3) 4.3 (2.7 to 6.9) 2.7 (1.8 to 4.2) 2.0 (1.4 to 3.2) 19.8 (14.8 to 26.0)
Europe, Western 24.1 (19.9 to 28.8) 46.6 (37.9 to 53.0) 4.1 (3.3 to 5.2) 2.3 (1.8 to 3.0) 2.5 (2.0 to 3.3) 20.5 (17.2 to 24.5)
North America, high-income 21.1 (16.6 to 26.1) 47.8 (38.7 to 54.3) 4.5 (3.2 to 6.1) 2.4 (1.7 to 3.4) 2.4 (1.8 to 3.5) 21.9 (17.3 to 27.8)
World 25.6 (22.7 to 28.4) 51.1 (45.6 to 56.0) 1.9 (1.6 to 2.4) 1.2 (1.1 to 1.5) 1.3 (1.2 to 1.6) 1.3 (0.97 to 1.5) 17.6 (15.4 to 20.3)
2010
Asia Pacific, high-income 15.2 (8.2 to 22.1) 48.1 (38.6 to 54.4) 6.0 (3.8 to 9.8) 3.7 (2.3 to 6.9) 3.1 (2.0 to 5.4) 23.9 (17.3 to 30.6)
Australasia 13.7 (8.4 to 20.8) 47.1 (37.7 to 53.5) 8.0 (5.1 to 12.6) 3.2 (1.9 to 5.9) 2.9 (1.8 to 5.9) 25.1 (17.4 to 32.4)
Europe, Central 18.1 (13.2 to 23.4) 46.2 (36.7 to 52.7) 7.4 (5.2 to 11.0) 3.9 (2.8 to 6.0) 2.5 (1.8 to 4.0) 22.0 (17.5 to 27.0)
Europe, Eastern 18.4 (11.8 to 26.2) 46.1 (37.1 to 52.6) 6.8 (4.0 to 10.9) 4.5 (2.6 to 7.7) 2.8 (1.8 to 5.2) 21.3 (14.4 to 29.1)
Europe, Western 13.8 (10.3 to 18.3) 47.3 (38.5 to 53.7) 5.4 (4.1 to 7.5) 3.4 (2.5 to 4.9) 3.0 (2.4 to 4.5) 27.1 (22.5 to 32.9)
North America, high-income 13.0 (7.8 to 19.5) 48.1 (38.9 to 54.4) 5.5 (3.5 to 8.0) 3.4 (2.3 to 5.4) 2.8 (1.9 to 4.7) 27.3 (21.4 to 33.8)
World 18.4 (15.8 to 20.9) 52.9 (47.2 to 57.3) 3.1 (2.7 to 4.0) 2.2 (2.0 to 2.8) 1.9 (1.6 to 2.7) 0.71 (0.56 to 0.91) 20.8 (18.4 to 23.8)

95% uncertainty interval is shown in parentheses.
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consider that the prevalence of blindness for adults in 1990 was
0.8% in the high-income countries, so the maximum possible
reduction could have been only 0.8%. It indicates that in abso-
lute terms it was easier for other regions to reduce their preva-
lence of blindness since they started at a higher level. This may
not hold true if the changes in the prevalence of blindness and
MSVI are calculated in relative terms.

In conclusion, macular degenerations, which includes AMD
and myopic macular degeneration, have replaced cataract as the
most important cause of blindness in highly developed countries,
showing the necessity to develop strategies to increase access to
new therapies, such as anti-VEGF therapy. Importantly, even in
rich countries, uncorrected refractive errors are the leading cause
of visual impairment, so measures to provide adequate access to
correction of refractive errors including presbyopia appear to be
the easiest, safest and cheapest to decrease vision loss in the
general population. However, the last 20 years has seen substan-
tial decreases in both the prevalence and the number of blind and
visually impaired in countries in this region.
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