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Global issues

Prevalence and causes of vision loss in Latin
America and the Caribbean: 1990-2010
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ABSTRACT

Objective To present regional estimates of the
magnitude and temporal trends in the prevalence

and causes of blindness and moderate/severe visual
impairment (MSVI) in Latin America and the Caribbean
(LAC).

Methods A systematic review of cross-sectional
population-representative data from published literature
and unpublished studies was accessed and extracted to
model the estimated prevalence of vision loss by region,
country and globally, and the attributable cause fraction
by region.

Results In the LAC combined region, estimated all-age
both-gender age-standardised prevalence of blindness
halved from 0.8% (0.6 to 1.1) in 1990 to 0.4% (0.4 to
0.6) in 2010 and MSVI decreased from 4.3% (3.1 to
5.3) to 2.7% (2.2 to 3.4). In the Caribbean, estimated
all-age both-gender age-standardised prevalence of
blindness decreased from 0.6% (0.4 to 0.8) in 1990 to
0.5% (0.4 t0 0.6) in 2010 and MSVI decreased from
3.3% (1.3 to 4.1) in 1990 to 2.9% (1.8 to 3.8). In the
LAC regions combined, there was an estimated 2.3
million blind and 14.1 million with MSVI'in 2010. In
2010, cataract continues to contribute the largest
proportion of blindness, except in Southern Latin
America where macular degeneration is most common.
In 2010, uncorrected refractive error was the most
common cause of MSVI.

Table 1
the Caribbean

Conclusions While models suggest a decrease in age-
standardised prevalence estimates, better data are
needed to evaluate the disparities in the region. The
increasing numbers of older people, coupled with the
increase in vision loss associated with older age, will
require further intervention to continue to reduce
prevalence rates and to prevent a rise in absolute
numbers of blind.

INTRODUCTION

Concern about the global burden of blindness and
visual impairment led to the WHO global initiative
VISION 2020: The Right to Sight,! and World
Health Assembly Resolutions.” ® Regionally, the
Pan American Health Organization* developed
Strategies® ¢ and Resolutions,” ® and mobilised
both governmental and non-governmental organi-
sations to develop blindness prevention pro-
grammes nationally and regionally through the
International Agency for the Prevention of
Blindness and partners.”

Previous global prevalence meta-analytical esti-
mates of blindness and visual impairment for Latin
America and the Caribbean (LAC) used a variety of
meta-analytical methodologies.’® ' In 2002, for
every million population in LAC, 5000 were esti-
mated to be blind and 20 000 visually impaired. At

Global burden of disease, injury and risk factor study defined country regions in Latin America and

Latin America,

Latin America, Latin America, Latin America,

Caribbean Andean Central Southern Tropical
Antigua and Haiti Bolivia Colombia Argentina*® Brazil*
Barbuda
Bahamas Jamaica Ecuador* Costa Rica Chile* Paraguay*
Barbados* Puerto Rico Peru* El Salvador Uruguay
Belize Saint Lucia Guatemala®
Cuba* Saint Vincent & Honduras
Grenadines
Dominica Suriname Mexico*
Dominican Trinidad and Tobago Nicaragua
Republic*
Grenada Panama
Guyana Venezuela*

These subregional country designations differ from other regional or geographical designations such as the Pan American Health Organization,
the Pan American Association of Ophthalmology or the World Council of Optometry. Other countries not listed here were not included in the

analysis.
*Countries with included studies in the analysis.
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Table 2 Age-standardised prevalence of visual impairment by gender, region and year
Adults >50 years All ages
Men Women Both genders Men Women Both genders
Moderate and Moderate and Moderate and
Moderate and Moderate and Moderate and severe visual severe visual severe visual
severe visual severe visual severe visual impairment impairment impairment
Region Blind (%) impairment (%)  Blind (%) impairment (%)  Blind (%) impairment (%)  Blind (%) (%) Blind (%) (%) Blind (%) (%)
1990
Caribbean 26(1.9t03.6) 13.4(7.71t0184) 35(261t04.9) 153(9.0t020.9) 3.1(221t03.9) 156(9.11018.9) 0.6(0.5t00.9) 3.6 (2.1t05.1) 09(0.6t01.3) 41241058 0.6(0.41t00.8) 3.3(1.91t04.1)
Latin America, 3.2 (2.1to 4.4) 17.2 (11.1t0 23.2) 43 (3.0t06.0) 19.4 (12.9t0 25.7) 3.9 (2.6 t0 5.0) 19.9 (12.9 to 24.5) 0.8 (0.5t0 1.1) 4.6 (2.9t06.2) 1.1(0.7t01.5) 52 (3.4t07.1) 1.0(0.6t0 1.2) 5.4 (3.4 t0 6.8)
Andean

Latin America,
Central
Latin America,
Southern
Latin America,
Tropical
Combined
Super-region
Latin America
and Caribbean
(LAC)
World

2010
Caribbean
Latin America,
Andean
Latin America,
Central
Latin America,
Southern
Latin America,
Tropical
Combined
Super-region
LAC
World

32(2.51t04.2)
1.8(1.2t0 2.5)
3.2 (2.0 t0 6.0)

2.8(2.1103.7)

29 (2.4103.3)

1.6 (1.1 t0 2.2)
1.7 (1.1 10 2.2)

1.8 (1.4 t0 2.4)
1.1 (0.7 to 1.5)
1.7 (1.0 t0 3.3)

1.5(1.2 t0 2.1)

1.8 (1.6 t0 2.0)

14.6 (10.5 to 19.1)
11.1 (7.7 t0 19.1)
14.5 (10.5 to 19.7)

15.1 (10.8 to 18.2)

13.7 (10.8 to 15.5)

9.8 (6.2 to 13.2)
11.7 (8.1 to 15.3)

9.8 (7.6 to 12.6)
7.7 (5.8 t0 12.8)
9.4 (6.8 to 12.9)

9.6 (8.0 to 12.0)

10.1 (9.0 to 11.6)

4.3 (3.4 to 5.6)
2.5 (1.6 to 3.5)
43 (2.6 t0 8.2)

3.8 (2.9 t0 4.9)

33(2.9103.9)

2.2 (1.6 to0 3.0)
2.4 (1.6 to 3.1)

2.4 (2.0 to 3.1)
1.5 (1.0 to 2.0)
23 (1.3 t0 4.5)

2.1 (1.7 t0 2.8)

16.6 (12.1 to 21.7)
12.8 (9.0 to 21.4)
16.6 (12.2 t0 22.2)

17.0 (12.4 to 20.4)

14.6 (11.8 to 16.6)

11.3 (7.2 to 15.1)
13.4 (9.4 t0 17.2)

11.4 (8.7 to 14.7)
8.8 (6.7 to 14.9)
10.8 (7.8 to 14.9)

11.0 (9.0 to 13.8)

3.9 (3.0 t0 4.9)
2.1 (1.5 0 2.9)
3.5(2.2t06.9)

3.3 (2.6 to 4.4)

3.0 (2.7 to 3.4)

1.9 (1.4 10 2.4)
2.1 (1.4 t0 2.6)

2.1 (1.7 t0 2.7)
1.2 (0910 1.7)
1.8 (1.1 to 3.5)

1.8 (1.5 t0 2.5)

22(1.9t025) 11.5(10.3t0 13.1) 1.9(1.7 t0 2.2)

16.8 (12.3 t0 21.0)
12.6 (8.5 to 20.2)
16.7 (10.6 to 21.3)

16.1 (11.7 to 19.5)

143 (12.1 t0 16.2)

11.0 (7.1 to 13.9)
13.0 (9.4 to 16.6)

10.7 (8.5 to 13.6)
8.3 (6.3 t0 14.2)
10.2 (6.9 to 14.2)

10.4 (8.6 to 12.9)

10.4 (9.5 t0 12.3)

0.8 (0.6 to 1.0)
0.4 (0.3 to 0.6)
0.8 (0.5 to 1.5)

0.7 (0.5 to 0.9)

0.7 (0.6 to 0.8)

0.4 (0.3 to 0.6)
0.4 (0.3 to 0.5)

0.4 (0.3 to 0.6)
0.3 (0.2 to 0.4)
0.4 (0.2 to0 0.8)

0.4 (0.3 to 0.5)

0.4 (0.4 to 0.5)

3.9 (2.8t05.1)
29(2.0105.2)
3.8(2.81t05.3)

4.0 (2.8 t0 4.9)

3.8 (3.0 to 4.4)

2.6 (1.6 to 3.6)
3.1 (2.1 t0 4.1)

2.6 (2.0t0 3.3)
2.0 (1.5t03.3)
2.4 (1.8 t0 3.4)

25(2.1103.2)

2.8(2.5103.2)

1.1 (0.8 to 1.4)
0.6 (0.4 to 0.8)
1.1 (0.6 to0 2.0)

0.9 (0.7 to 1.2)

0.9 (0.7 to 1.0)

0.5 (0.4 to 0.8)
0.6 (0.4 to 0.8)

0.6 (0.5 to 0.8)
0.4 (0.2 to 0.5)
0.6 (0.3to 1.1)

0.5 (0.4 t0 0.7)

0.6 (0.5 to 0.6)

44 (3.2105.9)
3.4(23105.7)
4.4 (3.2 t0 6.0)

4.6 (3.2 to 5.6)

42 (341049

3.0(1.9t0 4.2)
3.5 (2.5 to 4.6)

3.0 (2.3103.9)
23(1.7 t0 3.9)
2.8 (2.1t03.9)

2.9 (2.4 t0 3.6)

32(291t03.8)

0.9 (0.7 to 1.2)
0.5 (0.4 t0 0.7)
0.9 (0.5 to 1.6)

0.8 (0.6 to 1.1)

0.8 (0.7 to 0.9)

0.5 (0.4 to 0.6)
0.5 (0.3 to 0.6)

0.5 (0.4 t0 0.7)
0.3 (0.2 to 0.4)
0.4 (0.3 t0 0.8)

0.4 (0.4 to 0.6)

0.5 (0.4 to 0.6)

4.5 (3.3 to 5.6)
33(2.2t05.4)
4.4 (2.8 t05.7)

4.3 (4.1 t0 5.3)

4.1 (3.4 t0 4.7)

2.9 (1.8 10 3.9)
3.4 (2.4 t0 4.4)

2.8 (2.2 t0 3.6)
2.2 (1.6 t0 3.8)
2.7 (1.8 10 3.7)

2.7 (2.2 t0 3.4)

2.9 (2.6 to 3.5)

95% uncertainty interval is shown in parentheses. The world figures are presented for comparison.
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Table 3 Population with visual impairment by gender, region and year

Males

Females Both genders

Total

Moderate and severe population

Region Blind ('000s) visually impaired ("000s) (‘000s)

Total Total
Moderate and severe population Moderate and severe population
Blind ('000s) visually impaired ("000s) ('000s) Blind ('000s) visually impaired ("000s) ("000s)

1990
Caribbean 81 (59 to 115) 464 (264 to 658) 17 084
Latin 72 (47 to 101) 485 (300 to 673) 19 337
America,
Andean
Latin 318 (244 to 422) 1724 (1226 to 2318) 82 597
America,
Central
Latin 84 (55 to 118) 601 (409 to 1072) 24 039
America,
Southern
Latin 312 (188 to 601) 1724 (1216 to 2407) 76 473
America,
Tropical
Combined 838 (635 to 1128) 5398 (3746 to 6650) 219530
Super-region
Latin
American
and
Caribbean
(LAC)
World 13034 (11 046 to 15 249) 74 444 (57 706 to 87 147) 2671 106
2010
Caribbean 77 (55 to 109) 508 (318 to 706) 20771
Latin 75 (48 to 99) 588 (400 to 783) 26 767
America,
Andean
Latin 344 (277 to 458) 2135 (1653 to 2833) 114 001
America,
Central
Latin 79 (53 to 112) 619 (472 to 1031) 29 856
America,
Southern
Latin 331 (186 to 640) 2007 (1442 to 2839) 99 194
America,
Tropical
Combined 845 (683 to 1204) 5930 (4878 to 7471) 290 589
Super-region
LAC
World 13186 (11 553 to 15 224) 85 822 (75 807 to 99 567) 3 475 478

125 (92 to 178) 580 (334 to 813) 17 228 205 (150 to 261) 1143 (639 to 1422) 34312
115 (79 to 160) 616 (395 to 845) 19 267 191 (127 to 249) 1208 (748 to 1552) 38 604

522 (410 to 681) 2276 (1651 to 3065) 83 350 847 (657 to 1072) 4322 (3109 to 5550) 165 947

165 (107 to 233) 900 (627 to 1521) 24900 234 (169 to 332) 1570 (1055 to 2570) 48 939

503 (301 to 974) 2241 (1618 to 3118) 77 421 741 (449 to 1398) 4266 (2642 to 5537) 153 894

1382 (1063 to 1829) 7118 (4995 to 8671) 222 166 2220 (1703 to 2967) 12519 (8745 to 15 346) 441 696

19619 (17 001 to 23 130) 95659 (75908 to 110217) 2632068 31816 (28 143 to 36 745) 172 212 (141 749 to 198 125) 5303 174

128 (92 to 175) 670 (429 to 918) 20991 197 (149 to 257) 1227 (766 to 1593) 41762
123 (82 to 162) 765 (531 to 1000) 26 704 197 (136 to 255) 1395 (991 to 1821 53471

585 (470 to 753) 2910 (2219 to 3852) 116 843 909 (718 to 1185) 5075 (3994 to 6562) 230 844

170 (112 to 237) 977 (743 to 1634) 31039 226 (178 to 336) 1592 (1203 to 2726) 60 895

586 (335 to 1130) 2831 (2068 to 3935) 102 207 798 (486 to 1537) 4846 (3241 to 6843) 201 401

1485 (1199 to 2046) 8219 (6746 to 10 262) 297 784 2326 (1895 to 3194) 14126 (11 685 to 17 596) 588 373

20297 (17 796 to 23 090) 112 851 (100 859 to 131 603) 3415322 32410 (29 351 to 36524) 191 342 (173 910 to 229 823) 6 890 800

95% uncertainty interval is shown in parentheses.
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Table 4 Proportion of blindness and MSVI by cause, Latin America and Caribbean regions and the world, 1990 and 2010, all ages

Cataracts Uncorrected refractive error Macular degeneration Glaucoma Diabetic retinopathy Other causes/ unidentified
Moderate severe Moderate severe Moderate severe Moderate severe Moderate severe
Moderate severe visual impaired visual impaired visual impaired visual impaired visual impaired
Region Blind (%) visual impaired (%) Blind (%) (%) Blind (%) (%) Blind (%) (%) Blind (%) (%) Blind (%) (%)
1990
Caribbean  32.9 22.8 133 43.4 4.5 0.74 9.1 3.0 2.1 1.5 38.0 28.6
(28.3 t0 38.0) (18.4 to 27.4) (8.0 to 17.4) (35.6 to 50.4) (3.4 t0 6.0) (0.57 to 1.0) (7310 11.8) (2.2 to 4.1) (1.7 t0 2.8) (1.2 t0 2.1) (33.4 t0 42.7) (23.8 to 34.0)
Latin 375 229 13.3 434 3.7 1.4 6.8 2.1 2.1 1.6 36.6 28.7
America, (30.5 to 44.2) (17.8 to 28.6) (8.0t0 17.4) (35.0 to 50.8) (2.6 t0 5.5 (0.99 to 2.2) (5.0t0 9.6) (1.4 to 3.0) (1.5103.1) (1.1 to 2.4) (30.4 t0 43.0) (23.4 to 34.8)
Andean
Latin 329 21.6 13.2 43.9 4.6 1.7 8.6 25 2.2 1.6 38.6 28.7
America,  (27.6 to 38.6) (17.3 to 26.0) (8.0 t0 17.2) (35.6 to 50.8) (3.5t06.2) (1.21t02.5) (6.7 t0 11.7) (1.9 to 3.7) (1.7t02.9) (1.2102.2) (32.6 t0 43.8) (24.0 to 34.4)
Central
Latin 243 26.5 13.6 444 146 (106 to 4.2 9.3 24 54 3.1 32.9 193
America,  (18.5 to 31.2) (21.1 to 32.6) (8.1t0 17.6) (35.6 to 51.5) 19.6) (2.9 t0 6.2) (6.6 t0 12.6) (1.7 to 3.7) (3.9 t0 8.0) (2.3 t0 5.0) (25.0 to 40.1) (14.6 to 24.7)
Southern
Latin 32.7 22.0 134 44.2 5.0 2.8 9.2 2.7 2.5 1.7 37.2 26.6
America, (23.9 to 42.5) (16.0 to 28.3) (8.0t017.3) (36.0 to 50.9) (3.1t08.0) (1.7 to 4.6) (5.9 to 14.0) (1.6 to 4.5) (1.6 to 4.1) (1.1 to 2.8) (29.0 to 46.1) (20.5 to 32.8)
Tropical
World 38.6 25.6 19.9 (149 to 51.1 49 1.9 44 1.2 2.1 1.3 27.4 17.6
(35.2 to 42.0) (22.7 to 28.4) 24.9) (45.6 to 56.0) (441t05.8) (1.6 t02.4) (4.0t05.1) (1.1t01.5) (1.9 t0 2.5) (1.2 to 1.6) (24.9 t0 30.0) (15.4 to 20.3)
2010
Caribbean  30.2 15.9 13.5 44.6 6.1 1.2 1.2 43 2.3 2.0 36.8 32.0
(23.8 t0 37.1) (11.4 t0 21.3) (8.1t017.8) (36.3 to 51.2) (431089 (0.90 to 1.9) (8.0 to 15.1) (3.1 to 6.4) (1.7t03.4) (1.5t03.2) (30.7 to 42.7) (25.7 to 38.4)
Latin 31.0 14.8 13.6 44.6 6.2 341 1.7 45 2.5 2.2 35.1 30.8
America,  (23.3 t0 38.7) (10.2 to 20.1) (8.2t0 17.7) (36.0 to 51.6) (41t09.2) (2.0to5.1) (7910 17.1) (2.9 to 7.5) (1.6 to 4.2) (1.5 to 3.8) (26.7 to 43.0) (24.0 to 38.2)
Andean
Latin 26.4 13.9 13.5 45.2 6.8 3.2 13.0 4.6 2.5 2.1 37.8 30.9
America,  (20.9 to 32.3) (9.9 to 18.8) (8.1t0 17.5) (36.2 to 51.6) (491099 (2.2105.0) (9.6 10 18.2) (3.2t0 7.1) (1.9 t0 3.7) (1.6 to 3.5) (30.4 to 44.6) (24.7 to 37.3)
Central
Latin 18.0 17.3 13.7 454 195 (13.2t0 7.2 12.6 4.0 55 4.0 30.8 221
America, (12.0 to 25.8) (10.7 to 23.2) (8.21017.7) (36.5 to 52.0) 26.8) (4.5 to 11.5) (7910 19.3) (2.5106.3) (3.6 10 9.1) (2.6 t0 6.8) (21.8 t0 39.3) (15.9 to 28.7)
Southern
Latin 239 13.9 13.6 454 9.1 6.0 15.5 5.2 2.9 2.2 35.1 27.3
America, (16.2 to 32.5) (8.5 to 20.7) (8.11017.5) (36.7 to 51.9) (5.7t013.3) (3.7109.2) (9.6 t0 21.9) (3.2 to 8.4) (1.9 to 4.6) (1.4 to 3.6) (26.3 to 43.7) (20.3 to 34.0)
Tropical
World 334 18.4 20.9 (15.2to 52.9 6.6 341 6.6 2.2 2.6 1.9 28.6 20.8

(29.6 to 36.4) (15.8 to 20.9)

25.9) (47.2 t0 57.3)

(6.0t07.9) (2.7 to 4.0)

(59107.9) (2.0t02.8)

(22103.4) (1.6 to 2.7)

(26.1 to 31.5) (18.4 to 23.8)

The world figures are included for comparison.
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Figure 1
and 2010 for the Caribbean.

least 66% of blindness was attributable to treatable conditions
such as cataract.'> In 2009, Limburg published a review of
Rapid Assessment of Avoidable Blindness studies in nine coun-
tries and reported the prevalence of bilateral blindness (VA <3/
60 in the better eye with available correction) in those aged
50 years and older ranged from 1.3% in urban Buenos Aires, to
4.0% in two rural districts of Peru. The prevalence of low
vision ranged from 5.9% in Buenos Aires to 12.5% in rural
Guatemala.'® Cataract was the main cause of blindness (41—
87%), followed by posterior segment disease (7-47%).
Avoidable blindness (defined as that which could have been
treated or prevented by known, cost-effective means'™ °)
ranged from 43% in urban Brazil to 94% in rural Guatemala.
Considerable variations in prevalence, the proportion of blind-
ness and visual impairment due to different ophthalmic diseases
and cataract surgical rates have been reported in the region.'*1¢

The present publication describes the regional magnitude and
temporal trends from 1990 to 2010 in the prevalence of blind-
ness (<3/60) and moderate/severe visual impairment (MSVI
<6/18->3/60) in LAC as analysed by the Vision Loss Expert
Group of the Global Burden of Disease, Risk Factors and
Injuries Study 2010 (GBD).!”

Ladder plot showing the age-standardised prevalence of blindness and change in females (A) and males (B) aged 50+ years for 1990

METHODS
We systematically reviewed published literature from 1980 to
2012 on the incidence and prevalence of blindness and visual
impairment from nationally representative studies and additional
local rapid assessment studies.'® * We generated a database of
crude, age-standardised and gender-specific estimates on the
global prevalence of vision loss. Statistical models were used to
estimate the prevalence and causes of vision impairment for every
year 1990-2010 in 190 countries and 21 global subregions. The
detailed methodology for the systematic review, statistical analyses
and global results are published elsewhere.>%>3

The specific LAC subregions of countries designated by the
GBD™ and those with studies included in this analysis are listed
in table 1. These studies'® covered 12 of 33 countries. Of these
studies, only six were nationally representative, three were sub-
national and the remainder were conducted at a local level.
Only the Barbados Eye Study was longitudinal, which assisted
in the analysis of temporal trends.

RESULTS
Model-based, age-standardised prevalence estimates are pre-
sented for both all-ages and adults 50 years and older. When

Leasher JL, et al. Br J Ophthalmol 2014,;98:619-628. doi:10.1136/bjophthalmol-2013-304013
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Figure 2 Ladder plot showing the age-standardised prevalence of blindness and change in females (A) and males (B) aged 50+ years for 1990

and 2010 for Latin America.

compared with crude estimates, they remove the effects of aging
and epidemiological differences for the inter-country and inter-
regional comparisons over time.

In the combined super-region of LAC, overall
age-standardised prevalence of blindness halved (p<0.5, two-
tailed) from 0.8% (0.6 to 1.1) in 1990 to 0.4% (0.4 to 0.6) in
2010 and MSVI decreased by one-third (p<0.5, two-tailed)
from 4.3% (3.1 to 5.3) in 1990 to 2.7% (2.2 to 3.4).

Blindness levels in the LAC subregions generally are close to
the global average for all ages and for men and women aged
50 years and older. However, age-standardised MSVI averages
are slightly higher than the world average in the Caribbean and
Andean Latin America and slightly lower for Southern Latin
America (table 2). All regions and all categories show mean
declines from 1990 to 2010; however, the overlapping uncer-
tainty intervals should be noted.

The number of blind persons in the combined LAC super-
region was estimated at 2.2 (1.7 to 3.0) million in 1990, rising
to 2.3 (1.9 to 3.2) million in 2010 (table 3). Although the
prevalence of blindness has decreased, the total number of blind
persons has increased or stayed the same between 1990 and
2010, reflecting the 33% increase in total population (table 3).

The number of persons with moderate and severe visual impair-
ment in the LAC super-region was estimated at 12.5 (8.7 to
15.3) million in 1990, increasing to 14.1 (11.7 to 17.6) million
in 2010 (table 3).

Cataract continues to be the most common cause of blindness
in all LAC regions except for Southern Latin America, where
macular degeneration has emerged as most common (table 4).
The proportion of blindness attributable to cataract has
decreased only slightly from 1990 to 2010, whereas the
age-standardised prevalence of blindness due to cataract in those
aged 50 and older dropped by 42%. The proportion of blind-
ness due to macular degeneration, glaucoma and diabetic retin-
opathy has increased proportionally. In comparison to the
global averages, the LAC regions show less blindness attributable
to cataract, uncorrected refractive error, but more blindness
attributable to macular degeneration, diabetic retinopathy, glau-
coma and other causes.

Uncorrected refractive error shows a proportional rise from
1990 to 2010 in all regions. Models suggest it to be the main
cause of MSVI ranging from 44.6% in the Caribbean and
Andean Latin America regions to 45.4% in Southern and
Tropical Latin America (table 4). In all regions, the second most
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Figure 3 Ladder plot showing the age-standardised prevalence of MSVI and change in females (A) and males (B) aged 50+ years for 1990 and

2010 for the Caribbean.

common cause of MSVI is cataract, which has decreased propor-
tionally since 1990. On the rise are macular degeneration, glau-
coma and diabetic retinopathy, as well as other and unidentified
causes.

Blindness and MSVI continue to rise with increasing age,
with many regions showing double the age-standardised preva-
lence of blindness and triple the prevalence of MSVI in ages
50 years and older compared with all ages (table 2). A global-
level analysis shows that starting at approximately age 50, all
prevalence estimates increase.”> With the increase in absolute
numbers of older people,?* 2° the sheer numbers of those blind
and visually impaired will continue to impact the region’s
burden of disease.

Country-level estimates of the age-standardised prevalence of
blindness in those over 50 years of age are demonstrated in
ranked ladder plots for select countries in the Caribbean (figure
1) and Latin America (figure 2). Across the Latin American and
Caribbean regions, the model estimates imply that Haiti at 7.3%
(4.3 to 11.4) and Guatemala at 6.1% (4.3 to 9.6) demonstrated
the highest age-standardised prevalence of blindness in 1990 for
both genders in those aged 50 years and over. In 2010, Haiti
continues to be an outlier with the highest estimates of blindness

prevalence at 4.8% (2.6 to 7.7) and Guatemala at 3.8% (2.9 to
6.2). In the Caribbean in 2010, Puerto Rico at 1.1% (2.9 to
6.2) was the country with the lowest age-standardised preva-
lence modelled estimates in both genders in those over 50 years
of age. In Latin America, Uruguay was lowest at 1.1% (0.9 to
2.1). Our model shows a threefold to fourfold difference
between the highest and lowest prevalence rates.

Country-level estimates of the age-standardised prevalence in
those over 50 years of age for MSVI are demonstrated in
ranked ladder plots for select countries in the Caribbean
(figure 3) and Latin America (figure 4). Again the high esti-
mates for Haiti (21.9% [8.9 to 33.9]) and Guatemala (16.2%
[1.9 to 23.1]) are noted. In 2010, the country with the lowest
age-standardised modelled prevalence estimates in both genders
in those 50 and over in the Caribbean region was Antigua &
Barbados (7.4% [3.2 to 15.0]). In Latin America, Argentina
(7.5% [5.2 to 14.9]) was lowest. The model again showed a
threefold difference in prevalence between the highest and
lowest prevalence rates.

For those aged 50 and older, the MSVI age-standardised
both-gender prevalence is almost six to seven times higher than
the rates of blindness.
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Figure 4 Ladder plot showing the age-standardised prevalence of MSVI and change in females (A) and males (B) aged 50+ years for 1990 and

2010 for Latin America.

DISCUSSION
The LAC regional and country estimates for the
age-standardised prevalence of blindness and MSVI have
decreased from 1990 to 2010, even though confidence/uncer-
tainty intervals overlap. However, with the increasing size and
age of the population, the numbers with vision loss in the
region are still substantial. More intense efforts are needed to
meet WHO?’s goal of a 25% reduction in avoidable blindness by
2019.°

Our estimates of the absolute numbers of blind and visually
impaired are lower than those described by others.'™'
However, these estimates of the absolute numbers of blind from
1990 to 2010 have not decreased. The striking difference
between the all-age and those aged 50 years and older
age-standardised prevalence of blindness and visual impairment
needs to be considered by policy planners. Due to the rise in
the aging population, the absolute number of people with vision
loss, particularly older people, continues to be a major public
health concern in LAC.

Interpretation of the mean age-standardised prevalence of
blindness and MSVI in the Caribbean and Latin American coun-
tries in those aged 50 and older shows a decrease in all

countries from 1990 to 2010, but the overlapping uncertainty
intervals should be noted. Additionally, differences between
countries warrant further assessment and better data.

Gender disparities in blindness and visual impairment should
be considered in each country. World figures suggest that blind-
ness and MSVI are higher in females than males, although this
might be less true in LAC where uncertainty intervals overlap.?®

The strength of these estimates is supported by the rigorous
scientific methodology and strict selection criteria that retro-
spectively reviewed data to determine a consistent measure of
temporal trends for the past 20-year time period. While there
are always differences in estimations that have used different
meta-analytical techniques, these results generally do not fall
outside the intervals of uncertainty of other estimations
reported at the global level.

The study limitations focus primarily on the dearth of peer-
reviewed, nationally representative, epidemiologically sound,
cross-sectional prevalence and incidence surveys to inform these
and future estimates of vision impairment as per the selection
criteria set forth by the GBD protocol. Most of the surveys were
conducted after the year 2000, which limits the precision of the
trends analysis. Local rapid assessment surveys may overestimate
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cataract blindness as the principal cause of impairment and may
not be generalisable to the national level.?” 2% In accordance
with the WHO global action plan to prevent blindness during
the period 2014-2019,? the undertaking of nationally represen-
tative cross-sectional studies generates important evidence for
planning eye care services. Conducting reliable and representa-
tive studies on blindness and visual impairment may be costly,
but the value of disclosing the inequities and barriers to reach
universal eye care coverage must be considered.

The proportion of blindness and MSVI attributable to the
five most common causes and other causes is also an important
consideration for LAC policy and intervention evaluation and
planning. The shift in the proportion of attributable cause in
blindness and visual impairment, along with the reduction of
cataract-related vision loss, may be due to increased program-
matic attention to cataract surgical interventions.’® 2°
However, the rise in vision loss due to macular degeneration,
diabetic retinopathy and glaucoma is alarming and warrants
further intervention. Nearly half of all estimated MSVI is
attributable to uncorrected refractive error, which can be
managed with refractive services and spectacle correction, a
very cost-effective intervention in primary eye health
systems.>® 3! It is imperative to acknowledge, analyse and
address those ‘other’ attributable causes including important
public health concerns such as injury, vitamin A deficiency,
trachoma, onchocerciasis, ocular toxoplasmosis, rubella, retin-
opathy of prematurity, retinitis pigmentosa and genetic or con-
genital defects.

Author affiliations

'Nova Southeastern University, Fort Lauderdale, USA

Znternational Agency for the Prevention of Blindness (IAPB)/VISION 2020 Latin
America Regional Office, Weston, USA

35chool of Computer Science & Heinz College, Carnegie Mellon University,
Pittsburgh, USA

“Department of Ophthalmology, Medical Faculty Mannheim, Heidelberg University,
Mannheim, Germany

>Department of Ophthalmology, University of Melbourne, Melbourne, Australia
8LV Prasad Eye Institute, Hyderabad, India

’African Vision Research Institute, University of Kwazulu-Natal, South Africa & Brien
Holden Vision Institute, Sydney, Australia

8NHMRC Centre for Clinical Eye Research, Flinders University, Adelaide, Australia
%Vision & Eye Research Unit, Postgraduate Medical Institute, Anglia Ruskin
University, Cambridge, UK

10Regional Advisor for the Prevention of Blindness, Pan American Health
Organization, World Health Organization, Bogota, Colombia

Department of Genes and Environment, Division of Epidemiology, Norwegian
Institute of Public Health, Oslo, Norway

'%Singapore Eye Research Institute, Singapore, Singapore

'3Brien Holden Vision Institute, Sydney, Australia

“"Melbourne School of Population and Global Health, University of Melbourne,
Carlton, Victoria, Australia

Acknowledgements The authors extend special recognition to those researchers
who participated in the data extraction process and contributed unpublished
micro-data for this study.

Collaborators A list of the Vision Loss Expert Group members appears at http:/
www.anglia.ac.uk/ruskin/en/home/microsites/veru/other_research_areas/global_
burden_of_diseases.html

Contributors JLL, RRAB, JBJ, SRF, JK, KN, KP, HP, RAW, TYW, SR and HRT made
substantial contributions to conception and design, acquisition of data, or analysis
and interpretation of data. JLL, VL, RRAB, SR and HRT were responsible for drafting
the article or revising it critically for important intellectual content. JLL, VL, RRAB,
JBJ, SRF, JK, KN, KP, HP, JCS, RAW, TYW, SR and HRT were responsible for final
approval of the version to be published.

Funding This study was partially funded by the Bill & Melinda Gates Foundation, Fight
for Sight, Fred Hollows Foundation and the Brien Holden Vision Institute. The results in
this paper are prepared independently of the final estimates of the Global Burden of
Diseases, Injuries, and Risk Factors study. The funders had no role in study design, data
collection and analysis, decision to publish or preparation of the manuscript.

Disclaimer The Vision Loss Expert Group performed the work reported here as part
of the Global Burden of Disease, Risk Factors and Injuries 2010 Study. However, the
authors of this paper prepared their results independently of the final estimates of
the Global Burden of Disease, Injury and Risk Factor Study 2010.

Competing interests None.

Provenance and peer review Not commissioned; externally peer reviewed.

REFERENCES

1 World Health Organization. Global initiative for the elimination of avoidable
blindness: vision 2020. Geneva: WHO, 1997:1-48 (WHO/97.61 Rev. 1). http:/new.
paho.org/hg/dmdocuments/2008/Global_Initiative_for_the_Elimination_of_
Blindness.pdf (accessed 5 Sep 2012).

2 World Health Organization. Action plan for the prevention of avoidable blindness
and visual impairment 2009-2013. Geneva: WHO, 2010:1-32. ISBN 979 92
150017 3. http:/www.who.int/blindness/ACTION_PLAN_WHA62-1-English.pdf
(accessed 5 Sep 2012).

3 World Health Organization. Action plan for the prevention of avoidable blindness
and visual impairment 2014-2019: towards universal eye health: a global action
plan 2014-2019. http:/www.who.int/blindness/actionplan/en/index.html (accessed
23 Dec 2013).

4 Pan America Health Organization. Prevention of Blindness and Eye Care Information
Resources. http:/new.paho.org/hg/index.php?option=com_content&view=article&id=244%
3Ablindeness&catid=1177%3Afchhl-prevention-of-blindness-and-eye&ltemid=612&lang=fr
&limitstart=3 (accessed 15 May 2013).

5 Pan American Health Organization. Strategic Plan for Vision 2020: The Right to Sight
Caribbean Region. (OPS/PBL/2002.1, PAHO/CAR/3.1/02.06). http:/new.paho.org/hg/
dmdocuments/2008/Caribbean_Vision_2020_Plan.pdf (accessed 5 Sep 2012).

6 Pan American Health Organization. Prevention of Blindness and Eye Care. http:/
new.paho.org/hg/index.php?option=com_content&view=category&layout=blog&id
=11778&ltemid=612&lang=en (accessed 5 Sep 2012).

7 Pan American Health Organization. Plan of Action on the Prevention of Avoidable
Blindness and Visual Impairment. 49™ Directing Coundil, 61 Session of the
Regional Committee. 22 July 2009 (PAHO/CD/19). http:/new.paho.org/hg/
dmdocuments/2010/CD49-19-¢[1].pdf (accessed 8 Jul 2012).

8  Pan American Health Organization. Resolution. CD49.R11, 49" Directing Council,
61st Session of the Regional Committee. Washington, D.C., USA, 28 September-2
October 2009. http:/www2.paho.org/hg/dmdocuments/2009/CD49.R11%20(Eng.).
pdf (accessed 7 Jul 2013).

9 International Agency for the Prevention of Blindness and the World Health Organization.
Vision 2020: the Right to Sight. http:/www.vision2020.org/main.cfm (accessed 5 Sep
2012).

10 Pascolini D, Mariotti SP. Global estimates of visual impairment, 2010. Br J
Ophthalmol 2012;96:614-18.

11 Gordois A, Cutler H, Pezzullo L, et al. An estimation of the worldwide economic
and health burden of visual impairment. Global Public Health 2012;7:465-81.

12 Silva JC, Bateman JB, Contreras F. Eye disease and care in Latin America and the
Caribbean. Surv Ophthalmol 2002;47:267-74.

13 Limburg H, Barria von-Bischhoffshausen F, Gomez P, et al. Review of recent surveys
on blindness and visual impairment in Latin America. Br J Ophthalmol
2008;92:315-19.

14 Furtado JM, Lansingh VC, Carter MJ, et al. Causes of blindness and visual
impairment in Latin America. Surv Ophthalmol 2010;57:149-77.

15 Lewallen S, Perez-Straziota C, Lansingh VC, et al. Variation in cataract surgery
needs in Latin America. Arch Ophthalmol 2012;130:1575-8.

16 Mufioz B, West SK. Blindness and vision impairment in the Americas and the
Caribbean. Br J Ophthalmol 2002;86:498-504.

17 World Health Organization. Health Statistics and Global Information Systems: Global
Burden of Disease (GBD). http:/www.who.int/healthinfo/global_burden_disease/en/
(accessed 3 Jul 2013).

18  Bourne R, Price H, Taylor H, et a/.; on behalf of the GBD Vision Loss Expert Group.
New systematic review methodology for visual impairment and blindness for the
2010 global burden of disease study. Ophthal Epidem 2013;20:33-9.

19  Global Burden of Disease, Injuries and Risk Factors Study 2010. Operations Manual
Final Draft. Institute for Health Metrics and Evaluation at the University of
Washington, 20 January 2009. http:/www.globalburden.org/GBD_Study_
Operations_Manual_Jan_20_2009.pdf (accessed 5 Sep 2012).

20 Stevens G, White R, Flaxman SR, et al. Global prevalence of visual impairment and
blindness: magnitude and temporal trends, 1990-2010. Ophthalmol
2013;120:2377-84.

21 Bourne RA, Stevens GA, White RA, et al. Causes of vision loss worldwide, 1990—
2010: a systematic analysis. Lancet Global Health;1:€339-49. http://dx.doi.org/10.
1016/52214-109X(13)70113-X

22 Ahmad OB, Boschi-Pinto C, Lopez AD, et al. Age Standardization Of Rates: A New Who
Standard. GPE Discussion Paper Series: No.31. EIP/GPE/EBD World Health Organization,
2001.  http:/www.who.int/healthinfo/paper31.pdf (accessed 6 Apr 2013).

Leasher JL, et al. Br J Ophthalmol 2014,;98:619-628. doi:10.1136/bjophthalmol-2013-304013 627


http://www.anglia.ac.uk/ruskin/en/home/microsites/veru/other_research_areas/global_burden_of_diseases.html
http://www.anglia.ac.uk/ruskin/en/home/microsites/veru/other_research_areas/global_burden_of_diseases.html
http://www.anglia.ac.uk/ruskin/en/home/microsites/veru/other_research_areas/global_burden_of_diseases.html
http://www.anglia.ac.uk/ruskin/en/home/microsites/veru/other_research_areas/global_burden_of_diseases.html
http://new.paho.org/hq/dmdocuments/2008/Global_Initiative_for_the_Elimination_of_Blindness.pdf
http://new.paho.org/hq/dmdocuments/2008/Global_Initiative_for_the_Elimination_of_Blindness.pdf
http://new.paho.org/hq/dmdocuments/2008/Global_Initiative_for_the_Elimination_of_Blindness.pdf
http://new.paho.org/hq/dmdocuments/2008/Global_Initiative_for_the_Elimination_of_Blindness.pdf
http://www.who.int/blindness/ACTION_PLAN_WHA62-1-English.pdf
http://www.who.int/blindness/ACTION_PLAN_WHA62-1-English.pdf
http://www.who.int/blindness/ACTION_PLAN_WHA62-1-English.pdf
http://www.who.int/blindness/ACTION_PLAN_WHA62-1-English.pdf
http://www.who.int/blindness/actionplan/en/index.html
http://www.who.int/blindness/actionplan/en/index.html
http://new.paho.org/hq/index.php?option=com_content&amp;view=article&amp;id=244%3Ablindeness&amp;catid=1177%3Afchhl-prevention-of-blindness-and-eye&amp;Itemid=612&amp;lang=fr&amp;limitstart=3
http://new.paho.org/hq/index.php?option=com_content&amp;view=article&amp;id=244%3Ablindeness&amp;catid=1177%3Afchhl-prevention-of-blindness-and-eye&amp;Itemid=612&amp;lang=fr&amp;limitstart=3
http://new.paho.org/hq/index.php?option=com_content&amp;view=article&amp;id=244%3Ablindeness&amp;catid=1177%3Afchhl-prevention-of-blindness-and-eye&amp;Itemid=612&amp;lang=fr&amp;limitstart=3
http://new.paho.org/hq/index.php?option=com_content&amp;view=article&amp;id=244%3Ablindeness&amp;catid=1177%3Afchhl-prevention-of-blindness-and-eye&amp;Itemid=612&amp;lang=fr&amp;limitstart=3
http://new.paho.org/hq/index.php?option=com_content&amp;view=article&amp;id=244%3Ablindeness&amp;catid=1177%3Afchhl-prevention-of-blindness-and-eye&amp;Itemid=612&amp;lang=fr&amp;limitstart=3
http://new.paho.org/hq/index.php?option=com_content&amp;view=article&amp;id=244%3Ablindeness&amp;catid=1177%3Afchhl-prevention-of-blindness-and-eye&amp;Itemid=612&amp;lang=fr&amp;limitstart=3
http://new.paho.org/hq/index.php?option=com_content&amp;view=article&amp;id=244%3Ablindeness&amp;catid=1177%3Afchhl-prevention-of-blindness-and-eye&amp;Itemid=612&amp;lang=fr&amp;limitstart=3
http://new.paho.org/hq/index.php?option=com_content&amp;view=article&amp;id=244%3Ablindeness&amp;catid=1177%3Afchhl-prevention-of-blindness-and-eye&amp;Itemid=612&amp;lang=fr&amp;limitstart=3
http://new.paho.org/hq/index.php?option=com_content&amp;view=article&amp;id=244%3Ablindeness&amp;catid=1177%3Afchhl-prevention-of-blindness-and-eye&amp;Itemid=612&amp;lang=fr&amp;limitstart=3
http://new.paho.org/hq/dmdocuments/2008/Caribbean_Vision_2020_Plan.pdf
http://new.paho.org/hq/dmdocuments/2008/Caribbean_Vision_2020_Plan.pdf
http://new.paho.org/hq/dmdocuments/2008/Caribbean_Vision_2020_Plan.pdf
http://new.paho.org/hq/index.php?option=com_content&amp;view=category&amp;layout=blog&amp;id=1177&amp;Itemid=612&amp;lang=en
http://new.paho.org/hq/index.php?option=com_content&amp;view=category&amp;layout=blog&amp;id=1177&amp;Itemid=612&amp;lang=en
http://new.paho.org/hq/index.php?option=com_content&amp;view=category&amp;layout=blog&amp;id=1177&amp;Itemid=612&amp;lang=en
http://new.paho.org/hq/index.php?option=com_content&amp;view=category&amp;layout=blog&amp;id=1177&amp;Itemid=612&amp;lang=en
http://new.paho.org/hq/dmdocuments/2010/CD49-19-e[1].pdf
http://new.paho.org/hq/dmdocuments/2010/CD49-19-e[1].pdf
http://new.paho.org/hq/dmdocuments/2010/CD49-19-e[1].pdf
http://new.paho.org/hq/dmdocuments/2010/CD49-19-e[1].pdf
http://new.paho.org/hq/dmdocuments/2010/CD49-19-e[1].pdf
http://www2.paho.org/hq/dmdocuments/2009/CD49.R11%20(Eng.).pdf
http://www2.paho.org/hq/dmdocuments/2009/CD49.R11%20(Eng.).pdf
http://www2.paho.org/hq/dmdocuments/2009/CD49.R11%20(Eng.).pdf
http://www.vision2020.org/main.cfm
http://www.vision2020.org/main.cfm
http://www.who.int/healthinfo/global_burden_disease/en/
http://www.who.int/healthinfo/global_burden_disease/en/
http://www.globalburden.org/GBD_Study_Operations_Manual_Jan_20_2009.pdf
http://www.globalburden.org/GBD_Study_Operations_Manual_Jan_20_2009.pdf
http://www.globalburden.org/GBD_Study_Operations_Manual_Jan_20_2009.pdf
http://dx.doi.org/10.1016/S2214-109X(13)70113-X
http://dx.doi.org/10.1016/S2214-109X(13)70113-X
http://dx.doi.org/10.1016/S2214-109X(13)70113-X
http://dx.doi.org/10.1016/S2214-109X(13)70113-X
http://dx.doi.org/10.1016/S2214-109X(13)70113-X
http://www.who.int/healthinfo/paper31.pdf
http://www.who.int/healthinfo/paper31.pdf
http://bjo.bmj.com/
http://group.bmj.com/

Downloaded from bjo.bmj.com on October 5, 2014 - Published by group.bmj.com

Global issues

23 Bourne RRA, Jonas JB, Flaxman SR, et al. Prevalence and causes of vision loss in 27 Kempen JH. The need for a revised approach to epidemiological monitoring of the
high-income countries and in Eastern and Central Europe: 1990-2010. Br J prevalence of visual impairment. Ophthalmic Epidemiol 2011;18:99-102.
Ophthalmol. 2014;98:605-11. 28  World Health Organization. Coding instructions for the WHO/PBL eye examination

24 Pallonia A, Pinto-Aguirrea G, Pelaez M. Demographic and health conditions of record (version IIl). WHO/PBL/88.1. Geneva: World Health Organization, 1988.
ageing in Latin America and the Caribbean. Int J Epidemiol 2002; http:/whglibdocwho.int/hq/1988/PBL_88.1.pdf (accessed 15 Dec 2013).
31:762-71. 29  VISION 2020 Latin America. Cataract Surgery Rates in Latin America countries.

25 McCarthy M. Boom in Latin American and Caribbean elderly population. Region’s http:/www.v2020la.org/images/CSR_2012.pdf (accessed 15 May 2013).
health systems have 10 years to prepare for rising number of elderly, report warns. 30 Baltussen R, Smith A. Cost effectiveness of strategies to combat vision and hearing
Lancet 2004;363:458-9. loss in sub-Saharan Africa and South East Asia: mathematical modeling study. BM/

26 Carter MJ, Limburg H, Lansingh VC, et al. Do gender inequities exist in cataract surgical 2012:344:¢615.
coverage? Meta-analysis in Latin America. Clin Experiment Ophthalmol 2012;40: 31 Frick KD, Riva-Clement L, Shankar MB. Screening for refractive error and fitting with
458-66. spectacles in rural and urban India: cost-effectiveness. Ophthal Epidem 2009;16:378-87.

628 Leasher JL, et al. Br J Ophthalmol 2014;98:619-628. doi:10.1136/bjophthalmol-2013-304013


http://whqlibdocwho.int/hq/1988/PBL_88.1.pdf
http://whqlibdocwho.int/hq/1988/PBL_88.1.pdf
http://www.v2020la.org/images/CSR_2012.pdf
http://www.v2020la.org/images/CSR_2012.pdf
http://bjo.bmj.com/
http://group.bmj.com/

Downloaded from bjo.bmj.com on October 5, 2014 - Published by group.bmj.com

Prevalence and causes of vision loss in
Latin America and the Caribbean: 1990-2010

Janet L Leasher, Van Lansingh, Seth R Flaxman, et al.

Br J Ophthalmol 2014 98: 619-628 originally published online February
11, 2014

doi: 10.1136/bjophthalmol-2013-304013

Updated information and services can be found at:
http://bjo.bmj.com/content/98/5/619.full.html

These include:

References This article cites 15 articles, 5 of which can be accessed free at:
http://bjo.bmj.com/content/98/5/619.full.html#ref-list-1

Email alerting Receive free email alerts when new articles cite this article. Sign up in
service the box at the top right corner of the online article.

Topic Articles on similar topics can be found in the following collections
Collections _
Neurology (1204 articles)
Vision (569 articles)
Optic nerve (638 articles)
Optics and refraction (454 articles)
Lens and zonules (735 articles)
Retina (1413 articles)

Notes

To request permissions go to:
http://group.bmj.com/group/rights-licensing/permissions

To order reprints go to:
http://journals.bmj.com/cgi/reprintform

To subscribe to BMJ go to:
http://group.bmj.com/subscribe/


http://bjo.bmj.com/content/98/5/619.full.html
http://bjo.bmj.com/content/98/5/619.full.html#ref-list-1
http://bjo.bmj.com/cgi/collection/neurology
http://bjo.bmj.com/cgi/collection/vision
http://bjo.bmj.com/cgi/collection/optic_nerve
http://bjo.bmj.com/cgi/collection/optics_and_refraction
http://bjo.bmj.com/cgi/collection/lens_and_zonules
http://bjo.bmj.com/cgi/collection/retina
http://group.bmj.com/group/rights-licensing/permissions
http://journals.bmj.com/cgi/reprintform
http://group.bmj.com/subscribe/
http://bjo.bmj.com/
http://group.bmj.com/

