











Global issues

Figure 2 Ladder plot showing the age-standardised prevalence of moderate and severe vision impairment in men and women aged 50+ years for
2015. These are modelled estimates using prevalence figures applied to the individual populations of countries (point estimates with 80% uncertainty

intervals are displayed).

whereas the proportion of diabetic retinopathy-related blindness
increased.

The top causes of MSVI worldwide from 1990 to 2020 are
presented in table 6a—d.® In 1990, uncorrected refractive error
was worldwide the most frequent cause of MSVI followed by
cataract, AMD, glaucoma, corneal opacity, trachoma and diabetic
retinopathy (table 6a). This world ranking of top 4 causes
remained constant in 20135 (table 6¢) and by 2020 (table 6d). At
the lower end of the ranking list, diabetic retinopathy increased,
and cornea-related disorders decreased in their ranking positions
as causes for MSVI.

Within the regions that comprise the super region of high-in-
come countries and Eastern and Central Europe, uncorrected
refractive error was by far the most common cause of MSVI in

2015 (table 6¢) ranging from 48.5% (Eastern Europe) to 49.6%
(Western Europe) of the MSVI burden (vs 52.3% of world
MSVI burden). Cataract was the second most common cause
of MSVI in all regions and accounted for 14.1% (Australasia)
to 18.2% (Central Europe) of the MSVI burden (vs 25.2% of
world MSVI burden). Within this super region, AMD was the
third most common cause of MSVI in all regions and accounted
for 10.7%-13.4% of the MSVI burden (vs 4.4% of world MSVI
burden). Glaucoma accounted for 3.6% (Western Europe) to
4.1% (Eastern Europe) of the MSVI burden (vs 2.1% of world
MSVI burden), whereas diabetic retinopathy accounted for
3.1% (Central Europe) to 5.1% (Eastern Europe) for MSVI
burden. Glaucoma was the fourth most common cause of MSVI
in Central and Western Europe, whereas diabetic retinopathy
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Figure 3 Ladder plot showing the age-standardised prevalence of mild vision impairment in men and women aged 50+ years for 2015. These are
modelled estimates using prevalence figures applied to the individual populations of countries (point estimates with 80% uncertainty intervals are

displayed).

was the fourth most common cause of MSVI in the Asia Pacific
high-income region, Australasia, Eastern Europe and in the
North America high-income region. The cause-specific propor-
tion of MSVI rankings in this super region are expected to
remain relatively constant to the year 2020 (table 6d), except
for a slight increase for diabetic retinopathy in its proportion of
MSVI burden.

Between 1990 and 20135, a decline in the proportion of cata-
ract MSVI and of cornea-related diseases associated MSVI was
observed, whereas the proportion of MSVI due to diabetic reti-
nopathy increased.

DISCUSSION
This update, using an improved statistical model, provides
prevalence data and numbers affected for this super region

through 2015 using data from more data sources (n=46)
than our previous meta-analysis (n=37) for 2010 estimates.
This super region of high-income countries and for Eastern
and Central Europe is home to 11.5%, 14.7% and 16.2% of
the World’s blind, moderately and severely vision impaired
and mild vision impaired people, respectively (table 4). Addi-
tionally, we estimate that 13.0% of the world’s population of
presbyopes resides in this super region. By 2020, this contribu-
tion to the world’s vision impaired is expected to lessen slightly
(10.8%, 13.9%, 15.5% and 11.9%, respectively). We estimate
that 66.6 million people in this super region were unable to see
6/12 in the better eye in 2015, and that this number will rise to
69.0 million by 2020.

Within this super region, cataract was the most common
cause of blindness in 20135, followed by AMD. The contribution
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Table 4 Estimated number of people (millions) affected by blindness and MSVI, mild VI and presbyopia in high-income countries and in Eastern and Central Europe by region in 2015 and projections to

2020; 80% uncertainty intervals are given in brackets

Preshyopia*

2015

Mild VI
2015

MsVI

2015

Blind
2015

2020

2020

2020

2020

Region

0.56 (0.28-0.90) 5.01 (2.59-7.89) 5.26 (2.57-8.51) 4.86 (1.81-8.62) 5.08 (1.82-9.10) 12.63 (2.91-27.10) 13.11 (3.03-28.15)

0.55 (0.29-0.87)

Asia Pacific, high

income

1.10 (0.37-1.99) 1.18(0.40-2.13)

0.07 (0.03-0.13) 0.63 (0.28-1.08) 0.69 (0.29-1.20) 0.61(0.20-1.14) 0.67 (0.21-1.27)
2.65 (0.66-5.29)

0.52 (0.13-1.06)

0.07 (0.03-0.12)
0.53 (0.14-1.09)

Australasia

31.61 (11.90-52.51)
53.44 (20.48-88.45)
30.16 (6.98-64.56)
16.34 (6.88-28.09)

30.68 (11.59-50.91)
52.90 (20.46-87.12)

2.66 (0.62-5.38)

2.86 (0.80-5.42)

2.84 (0.87-5.34)

Europe, Central
Europe, Eastern

5.66 (1.60-10.93)
9.84 (3.30-18.77)

0.80 (0.24-1.54) 6.31(2.41-11.31) 6.14 (2.18-11.17) 5.79 (1.75-11.00)
9.47 (3.35-17.74)

1.16 (0.57-1.89)
1.03 (0.41-1.84)

0.86 (0.27-1.63)

29.22 (6.77-62.56)
15.69 (6.62-26.95)

9.99 (4.69-16.76)
8.13(3.31-13.87)

9.61 (4.79-15.63)

1.16 (0.60-1.83)
0.98 (0.42-1.70)

Europe, Western
North America,
high income

World

7.90 (2.53-15.20)

7.25(2.41-13.81)

7.46 (3.23-12.47)

1094.75 (581.13-1686.54)  1225.59 (653.43-1884.22)

188.54 (64.46-350.19)  205.73 (67.30-385.11)

237.08 (101.50-399.02)

38.50 (13.18-70.95) 216.60 (98.51-359.1)

36.02 (12.86-65.44)

MSVI, moderate and severe vision impairment; VI, vision impairment.

of glaucoma to blindness decreased between 1990 and 2015
(table 5). Only few studies have assessed the incidence of glau-
coma blindness over the years of interest. The Olmsted County
study suggested that incidence of glaucoma blindness was
decreasing, since the 20-year probability of glaucoma-related
blindness and the incidence of blindness due to open-angle glau-
coma in at least one eye decreased from 1965 to 2009."

Despite the ageing of the population, AMD has decreased in
its percentage of causes for blindness during the study period.
The success of previously introduced clinical therapies of exuda-
tive AMD, that is, the intravitreal injection of antivascular endo-
thelial growth factor drugs,'®™® may have reduced the extent of
vision loss from AMD to a level more favourable than 3/60.

The increasing importance of diabetic retinopathy as a cause
for vision loss likely reflects the increasing prevalence of diabetes
mellitus in the general population and the ageing of the popu-
lation so that individuals with diabetes live to an age at which
ocular complications of their systemic disease are experienced.

Limitations of our study should be mentioned. First, there
were some, mostly minor, differences in causal proportions for
1990 and 2010 in these new estimates compared with what we
published for those years previously.” This is because the model
has been improved, the sources have increased and the nature
of the new sources has changed. Second, rapid assessment
surveys often only contributed data on presenting visual acuity
and, in some cases, data on best-corrected visual acuity data,
usually measured though a pinhole. With these surveys, only
data relating to cataract and uncorrected refractive error were
included in the model as causes for vision impairment. Third,
the proportions of best-corrected vision attributable to causes
other than cataract, AMD, glaucoma or trachoma (ie, diabetic
retinopathy and corneal diseases) were calculated with data from
surveys that had assessed at least cataract and AMD. Fourth,
despite extensive data seeking, data were not available for many
countries and years, were reported using sometimes incompa-
rable definitions of vision impairment or were representative of
a subnational or community area only. Fifth, a major part of the
causes of blindness and MSVI has remained uncovered and has
been included as ‘other causes’ in the analysis. In this updated
meta-analysis, we report that ‘other causes’ accounted for about
23% worldwide of the causes of blindness, whereas our previ-
ously published 2010 estimate was 28%.* While the proportion
in the non-specific ‘other’ category is in the present report, many
causes remain unspecified as a result of logistically imposed
limitations of the data in the meta-analysis. Sixth, most popu-
lation-based studies of eye disease did not include individuals
living in nursing homes, whereas there were reports in high-in-
come countries of double the prevalence of vision loss. Seventh,
the basic studies used different definitions of the diseases, in
particular for glaucoma.?® Eighth, eyes with vision loss often had
several diseases, so that it might have been difficult to decide
which one of the diseases was the factor contributing most to the
vision loss. Finally, caution should be exercised in interpretation
of projections to 2020 by cause. These projections assumed that
the United Nations population projections for the future were
correct, and the covariates that we used in our model for access
to healthcare and literacy which have not been modelled into the
future will remain unchanged after 2015. Thus, the projections
to some extent reflect what would be if improvements are not
made in response to this and other reports.

The results of this surveillance exercise have important impli-
cations for future health policy. The burden of uncorrected
refractive error contributes to almost half of the moderate and
severe vision impairment burden. Identification of remediation
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Global issues

of barriers to adults seeking refractive error correction needs to
be a priority both because of this disease burden and because
this is often the route in high-income countries that leads to
diagnosis of other coexistent ocular pathologies, such as cataract
which also remains a substantial contributor to vision impair-
ment. Efforts to reduce the backlog of patients requiring cata-
ract operations should be prioritised. Heightening awareness
of these causes, most of which are relatively simple to address,
particularly in economically developed countries will undoubt-
edly assist, yet within these populations, substantial inequity
in eye care access exists which needs to be better understood.
Screening for glaucoma may be of benefit if targeting high-risk
groups in populations.?! Vision impairment from both glaucoma
and forms of AMD may be arrested or mitigated by timely inter-
vention, and therefore, awareness of these diseases and detec-
tion and treatment strategies need to be prioritised. Although
diabetic retinopathy was a less common cause of vision impair-
ment, its contribution is rising. Several high-income countries
have effective diabetic retinopathy screening programmes;
programmes such as this should be actively encouraged. A
broader data stream regarding the burden of visual impairment
and the causes thereof also is needed to improve the accuracy of
ongoing surveillance efforts to inform health policy.
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