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FOREWORD

Popula on Prospects: the 2008 Revision, from the Unit‐
ed Na ons Popula on Division (4).

Es ma ng the global magnitude of blindness and
visual impairments is part of the core func ons of WHO
and since 1995 the Preven on of Blindness team has been
issuing regular updates of the es mates.

The es mates are reported for the 6 WHO regions
(h p://www.who.int/about/regions/en/index.html).

The es mates, which are provided for the 6 WHO
regions oﬀer a tool to monitor the global trend of avoida‐
ble blindness and to iden fy any significant changes in the
distribu on in the six regions and in the a ributed caus‐
es .

Socio‐economic data

From the prevalence and the causes of the impair‐
ment the need of assessments, the interven ons or norms
can be defined; plans of ac on can be developed or moni‐
tored.
The data indicate that visual impairment and blind‐
ness are lower than in past es mates , with diﬀerent dis‐
tribu on in WHO regions, and with significant changes in
the causes.

INTRODUCTION
In order to set policies and priori es and to evalu‐
ate global eye health, it is essen al to have up to date
informa on on prevalence and on causes of visual impair‐
ment. As it previously did in 1995, 2002 and 2004 (1‐3)
the WHO Preven on of Blindness and Deafness Pro‐
gramme has carried out a systema c search and review of
all available data to obtain a global es mate of visual im‐
pairment for 2010. Es mates of visual impairment have
been derived at global level and in the six WHO Regions.
The major causes of visual impairment and of blindness
have been determined. These es mates provide essen al
informa on for the preven on of visual impairment and
the improvement of eye health globally.

METHODS
Defini ons
The defini ons of visual impairment used for the
es mates in this study follow the categories of the Inter‐
na onal Classifica on of Diseases Update and Revision
2006 that defines impairment according to presen ng
vision
(h p://www.who.int/classifica ons/
icd/2006updates.pdf).
Visual impairment comprises categories 1 to 5,
blindness, categories 3 to 5. The two categories of moder‐
ate and severe visual impairment (<6/18 > 6/60 and
<6/60 >3/60) are combined in this study (<6/18 > 3/60)
and they are referred to as "low vision".
Popula on es mates and WHO Regions
Popula on size and structure are based on the cur‐
rent popula on tabula on of WHO according to World

Sources of the indicators used are the Human
Development Report 2009 from the United Na ons De‐
velopment Programme (5), the World Bank Develop‐
ment Indicators 2009 (6), the Organiza on for Econom‐
ic Co‐opera on and Development Policy Briefs 2009 (7),
data from the United Na ons Economic and Social Com‐
mission for Asia and the Pacific (8), the World Health
Sta s cs 2009 (9) and governmental sta s cal data.
Sources of epidemiological data and inclusion criteria
Inclusion criteria have been discussed previously
(2,3,10): the studies have to be popula on based, repre‐
senta ve of the country and of the area sampled, with
sample size adequate to the popula on sampled (from
1200 to 46000), suﬃcient response rate (80% or high‐
er), repor ng data for persons, with defini ons of visual
impairment in agreement with the ones for this study.
Medline was searched for published data with no
language restric on (search terms: Visual Impairment,
Blindness, Prevalence, country and con nent names;
last search on June 30th, 2010); studies were searched in
the WHO regional databases (www.who.int/library/
databases/en); unpublished data available to WHO/
PBD were also used if sa sfying the inclusion criteria.

Es mates of prevalence
The prevalence of visual impairment and blind‐
ness were determined for the 6 WHO regions for three
age groups: 0 to 14 years, 15 to 49 years and 50 years
and older, non disaggregated by gender. These age
groups are consistent with the available data sources
and with the grouping used in WHO for similar es ‐
mates of prevalence. Smaller age groups were not con‐
sidered since data given in the studies are adjusted by
sample composi on only for larger age groups and
smaller age groups would have much higher uncertain‐
es. Gender stra fica on was not a empted given the
inconsistencies of the data within Regions and coun‐
tries, the uncertain es in the gender stra fica on could
lead to even higher uncertain es at global level.
Es mates of prevalence for the age group 0 to14
and 15 to 49 years were calculated applying to the ac‐
tual popula on size and structure the prevalence from
the most recent es mates by WHO (2,3) that were con‐
sidered s ll valid. The regional prevalence was obtained
from popula on based studies from countries with data
and imputed es mates for countries missing data. The
imputa on process was based on a model that u lized
three parameters, GDP per capita in 2007 measured in
Purchasing Power Parity (PPP) (6) , World Bank classifi‐
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ca on of Economies (Low Income, Lower Middle In‐
come, Upper Middle Income, High Income) (6) and prev‐
alence of blindness in the age group 50 years and older,
chosen because of the many studies available, a conse‐
quence of the prevailing use of rapid assessment survey
protocols focused on this age group. Since prevalence of
blindness and visual impairment were strongly correlat‐
ed with each other, only prevalence of blindness was
selected as the parameter. The correla on between PPP
and prevalence of blindness was consistently strong in
all regions, with coeﬃcients >0.8, other socio‐economic
(5,7,8) or health indicators (9) were tested and showed
only weak correla ons (0.5 or less). In each WHO region
the countries were clustered into ranges of PPP and
World Bank Classifica on of Economies (6). A weighted
prevalence of visual impairment and blindness was cal‐
culated for countries with data within a PPP cluster and
imputed to the other countries in the same cluster. A
discussion of methods for missing data can be found in
reference 11.
Es mates of causes of visual impairment
For the age groups 0 to 14 and 15 to 49 years the
causes of visual impairment are based on previous es ‐
mates (2,3) For the age group 50 years and older the
causes were calculated using the causal a ribu on pro‐
vided by the studies that were used to es mated the
prevalence. Each cause was calculated as an average
percentage of the total causes at regional level first and
then at global level, by including all the regional values.
Error analysis
Since only simple imputa on using deduc ve
methods was used and no regression analysis was con‐
ducted, the known errors on the regional es mates
come from the reported uncertain es of the studies,
which for the age group 50 years and older are around
10%, for the other ages around 20%.
Addi onal uncertain es are due to data imputa‐
on: these can be assumed to be lower in regions with
more numerous studies.

RESULTS
Data sources
53 surveys from the 39 countries, listed in Table
1, met the inclusion criteria for this study: details are
found in Annex 1 and 2. The majority of the studies, 38,
took place between 2005 and 2008, 15 between 2001
and 2004;. the largest majority were rapid assessments
of cataract surgical services or of avoidable blindness
(12, 13), a minority were na onal studies for all ages,
some were targe ng specific age groups or se ngs.

Other studies not sa sfying fully the inclusion criteria provid‐
ed suppor ng evidence for the es mates developed by the
model.
WHO Region

African Region

Region of the Americas

Eastern Mediterranean
Region

European Region

South-East Asian Region

Western Pacific Region

Countries with studies
Botswana, Cameroon, Eritrea, Ethiopia,
Gambia, Ghana, Kenya, Mali, Nigeria,
Rwanda, Uganda, United Republic Of
Tanzania

Argentina, Brasil, Chile, Cuba, Dominican
Republic, Guatemala, Mexico, Paraguay,
Peru, Venezuela

Islamic Republic of Iran, Oman, Pakistan,
Qatar

Russian Federation, Turkmenistan

Bangladesh, Democratic Republic of
Timor-Leste, India, Indonesia, Myanmar,
Nepal
Cambodia, China, Papua New Guinea,
Philippines, Viet Nam

Model of visual impairment in the six WHO Regions
Visual impairment was es mated in each WHO Region
with a model built using prevalence of blindness and coun‐
tries' economic status from available data as described in
Methods.
The African Region comprises 46 countries of which 40
are classified by the World Bank either as Low Income (LI) or
Lower Middle Income (LMI) within a narrow range of PPP,
represen ng 93.2 % of the popula on in the Region. Five
countries are classified as Upper Middle Income (UMI) and
one as High Income (HI) represen ng 6.8 % of the region pop‐
ula on. 19 surveys from 12 countries, all classified as LI or
LMI, were available for inclusion in the model for the region.
Given the similar economic status of these countries they
were considered as a single cluster of PPP. The weighted
prevalence of visual impairment and blindness from the 19
surveys was imputed to the whole Region.
In the Region of the Americas the 36 countries were
divided into three clusters of PPP corresponding to the World
Bank classifica ons: LMI (10 countries), UMI (20 countries) ,
HI (6 countries). Data were available from three countries in
the LMI cluster, and seven in the UMI cluster. The combined
popula on in the 10 countries with available data in the LMI
and UMI clusters represented 80% of the total popula on in
these 30 countries. The weighted average of the prevalence
of visual impairment and blindness was derived separately in
the two clusters and imputed to the other countries in the
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same cluster. Recent data sa sfying the in‐
clusion criteria for this study for the HI clus‐
ter were not available: prevalence was de‐
rived from previous WHO es mates (2,3).
The 21 countries in the Eastern Medi‐
terranean Region were sorted into two clus‐
ters of PPP. The first included 13 countries
classified as LI and LMI, the second 8 coun‐
tries classified as UMI and HI. Data from
three countries in the LI/LMI cluster and
from one in the UMI/ HI cluster were availa‐
ble for es mates.

60

Number of people (in thousands) blind, with low vision and visually impaired per million population

55.4

53
49.3

48.2

50

46.2

43.3
40.5

40
32.7

30

32
29.1

25.4

33.3

31.7
28.7

25.6

28

20

In the European Region three eco‐
8.5
10
7.3
6.9
6.8
6.1
nomic clusters were defined, one including
5.3
3.5
3
25 HI countries, a second, 11 UMI countries
and the third, 14 LMI and 3 LI countries. Data 0
AFR
AMR
EMR
EUR
SEAR-India WPR-China
India
China
were available from one country each in the
UMI and in the LMI /LI clusters. The data
Blind per million population Low Vision per million population Visually impaired per million population
from a single country were imputed to the
UMI cluster and analogously data from a
Cause of visual impairment
single country to the LMI/ LI cluster. Recent data for this
study were not available for the HI cluster and previous
Globally the principal causes of visual impairment are
WHO es mates were used (2,3).
uncorrected refrac ve errors and cataracts, 43% and 33 %
The es mates for the South‐East Asian Region were
derived for India and for the other countries in the Region
separately. The prevalence for India was derived from 3
recent surveys (see Annex 1 and 2). The other 10 countries
in the Region are classified either as LMI or LI and given the
similarity of PPP were all included in one single cluster. Data
were available from 5 of the 10 countries comprising almost
80% of the popula on in the region (India excluded). The
weighted prevalence es mated from the data in the five
countries was imputed to the whole cluster.
The es mates for China were derived separately
from the other countries in the Western Pacific Region and
were based on recent surveys conducted in the rural areas
combined with data from urban se ngs (see Annex 1 and
2). The other countries in the Region were sorted into 3
clusters: the first included 7 countries classified as HI and
one as UMI ; the second included all 15 Pacific Islands with
14 countries classified as LMI and one UMI ; the third com‐
prised 4 countries, 2 classified as LI and 2 as LMI. For the
first cluster prevalence was derived from the previous es ‐
mates (2,3). Data from one country were used for the se‐
cond cluster and data from 3 countries for the third cluster
(see Annex 1 and 2).
Global Prevalence of Visual Impairment
The es mated number of people visually impaired in
the world is 285 million, 39 million blind and 246 million
having low vision; 65 % of people visually impaired and 82%
of all blind are 50 years and older (Table 2). The distribu on
of people visually impaired in the six WHO Regions is shown
in Table 3 with the percentage of the global impairment
shown in parentheses. Figure 1 shows the number of peo‐
ple visually impaired, with low vision and blind per million
popula on in the six WHO Regions and in India and China
separately.

respec vely. Other causes are glaucoma, 2%, age related
macular degenera on (AMD), diabe c re nopathy, trachoma
and corneal opaci es, all about 1%. A large propor on of
causes, 18%, are undetermined, (Figure 2A).
The causes of blindness are cataract, 51%, glaucoma,
8%, AMD, 5%, childhood blindness and corneal opaci es,
4%, uncorrected refrac ve errors and trachoma, 3%, and
diabe c re nopathy 1%, the undetermined causes are 21%
(Figure 2 B).

DISCUSSION
This study presents some limita ons, the most signifi‐
cant are the following: the surveys in the last 10 years have
been mostly Rapid Assessments for ages 50 years and older,
and na onal studies for all ages with or without WHO Eye
Survey Protocol have been few. As a consequence data could
be limited in representa on of countries and of ages. The
imputa on of prevalence for missing data can give errors
that are diﬃcult to es mate: clearly they could be high in
regions with sparse data. In the Eastern‐Mediterranean Re‐
gion recent data were unavailable for most of the countries,
hence the es mates were in large extent based on surveys
from 1993‐1998 (2,3) Data from HI countries were also miss‐
ing or were dated as far back as 15 years. However it must
be noted that in HI countries from available informa on
there was no evidence of major changes in prevalence.
The combined eﬀect of these uncertain es is possibly
an over or under es ma on of visual impairment and blind‐
ness of approximately 20%.
The a ribu on of the causes of visual impairment and
blindness is also prone to uncertainty. This is o en the in‐
stance in surveys carried out in the field with limited
diagnos c capacity, but it is par cularly true in the case of
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rapid assessments whose aim is primarily to survey cataract
surgical services for ages 40 or 50 years and older. The large
percentages of undetermined causes is are also likely to be a
reflec on of these protocols.
The strengths of the es mates derive firstly from the
fact that new data were available to replace previous extrap‐
ola ons. Furthermore, to es mate the prevalence of visual
impairment in countries missing data, a model was used
based on the same economic parameters for all countries.
This is a new approach in producing es mates of visual im‐
pairment. The imputa on process via a model is more trans‐
parent than using expert assump ons and it provides con‐
sistency between countries and regions. It also allows for
adjustments and correc ons as soon as new informa on be‐
comes available and it could also be adapted for es ma ng
trends.
Because data available and methods used have
changed, it is not possible to draw conclusions from diﬀer‐
ences in present es mates and previously published es ‐
mates. In areas where surveys were repeated with similar
protocols for ages 50 years and older a reduc on of visual
impairment is shown despite the rapid growth of this age
group. This decline fits with increased socio‐economic devel‐
opment, but it is also the direct consequence of investments
made by Governments and of interven ons by interna onal
partners.
Posterior segment (re nal) diseases are a major cause
of visual impairment worldwide, and likely to become more
and more important, with the rapid growth of the aging pop‐
ula on . The propor on of the total visual impairment and
blindness from age related macular degenera on, glaucoma
and diabe c re nopathy is currently greater than from infec‐
ve causes such as trachoma and corneal opaci es.
This requires the urgent development of eye care sys‐
tems that address chronic eye diseases with rehabilita on,
educa on and support services.

CONCLUSION
Monitoring the magnitude of visual impairment is es‐
sen al for policies aiming at the preven on and elimina on
of the avoidable causes. The global es mates have significant
uncertain es that could be reduced with popula on based
studies from regions with limited or old data and with studies
conducted at na onal level for all ages recording all causes of
blindness. Par cularly urgent is to determine the extent of
posterior segment diseases as causes of visual impairment,
since these require the development of eye care systems,
including human resources and infrastructures.
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3‐ Resnikoﬀ S, Pascolini D, Mario SP, et al. Global magni‐
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Table 2. Global es mate of the number of people visually
impaired by age, 2010; for all ages in parenthesis the corresponding prevalence (%).

Ages

Population
(millions)

Blind
(millions)

Low Vision
(millions)

Visually Impaired
(millions)

0-14

1,848.50

1.421

17.518

18.939

15-49

3548.2

5.784

74.463

80.248

50 and older

1,340.80

32.16

154.043

186.203

all ages

6,737.50

39.365 (0.58)

246.024 (3.65)

285.389 (4.24)

(in years)

Table 3. Number of people visually impaired and corresponding percentage
of the global impairment by WHO Region and country, 2010

Blindness

Low vision

Visual Impairment

Total population
(millions)

No. in millions
(percentage )

No. in millions
(percentage)

No. in millions
(percentage)

Afr

804.9 (11.9)

5.888 (15)

20.407 (8.3)

26.295 (9.2)

Amr

915.4 (13.6)

3.211(8)

23.401 (9.5)

26.612 (9.3)

Emr

580.2 (8.6)

4.918 (12.5)

18.581 (7.6)

23.499 (8.2)

Eur

889.2 (13.2)

2.713 (7)

25.502 (10.4)

28.215 (9.9)

Sear (India excluded)

579.1 (8.6)

3.974 (10.1)

23.938 (9.7)

27.913 (9.8)

Wpr (China excluded)

442.3 (6.6)

2.338 (6)

12.386 (5)

14.724 (5.2)

India

1181.4 (17.5)

8.075 (20.5)

54.544 (22.2)

62.619 (21.9)

China

1344.9 (20)

8.248 (20.9)

67.264 (27.3)

75.512 (26.5)

World

6737.5 (100)

39.365 (100)

246.024 (100)

285.389 (100)

WHO Region
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Fig. 2A

Global causes of Visual Impairment, inclusive of blindness, as percentage

undetermined,
18%
DR, 1%

childhood, 1%

CO, 1%

cataract, 33%

trachoma, 1%
AMD, 1%
glaucoma, 2%

RE, 42%

Fig. 2B

Global causes of blindness as percentage of global blindness in 2010.
childhood, 4%
undetermined,
21%
DR, 1%

trachoma, 3%
cataract, 51%

CO, 4%
AMD, 5%
glaucoma, 8%

RE, 3%
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2006

2004

2008

2005

2007

2001

2005

2005

2007

2007

2008

2008

2006

2006

2007

2007

2007

2007

Cameroon

Eritrea

Ethiopia

Gambia

Ghana

Ghana

Kenya

Kenya

Kenya

Mali

Nigeria

Nigeria

Rwanda

Uganda

UR Tanzania

UR Tanzania

UR Tanzania

2006

date of survey

Cameroon

Botswana

Region

WHO African

subna onal
rural
subna onal
rural
subna onal
urban and rural

subna onal

na onal
urban and rural
subna onal
urban and rural
subna onal
rural

subna onal

subna onal
rural
subna onal
rural
subna onal
rural
subna onal
urban

subna onal

na onal

na onal
urban/rural and rural
subna onal
urban
subna onal
rural urban
na onal
urban and rural
na onal
urban and rural

study popula on

50 years and older
all ages

3163
25650

50 years and older

2419

50 years and older

2006

50 years and older
50 years and older
50 years and older

3202
3463
3160

50 years and older

50 years and older

2424

3294

10 to 15 years
40 years and older
13593

50 years and older

50 years and older

3376

2438

50 years and older

40 years and older

40 years and older

3475

9117

2289

50 years and older

40 years and older

1787

2992

40 years and older

50 years and older

age group

2215

2127

sample size

TZA 3

TZA 2

TZA 1

UGA 1

RWA 1

NGA 2

NGA 1

MLI 1

KEN 3

KEN 2

KEN 1

GHA 2

GHA 1

GMB 1

ETH 1

ERI 1

CMR 2

CMR 1

BWA 1

reference
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2008

2001

Russian Federa on

Turkmenistan

date of survey

2008

Qatar

WHO European Region

2004

2005

Venezuela

Pakistan

2002

Peru

2005

2002

Paraguay

Oman

2006

Mexico

2005

2004

Guatemala

Iran (Islamic Republic of)

2008

Dominican Republic

date of survey

2005

Cuba

WHO Eastern
Mediterranean Region

2006

2004

Brazil

Chile

2004

date of survey

Argen na

WHO Region
of the Americas

subna onal
peri‐urban
subna onal
urban/rural

study popula on

urban
peri‐urban

subna onal
urban and rural
na onal
urban and rural
na onal
urban and rural

study popula on

subna onal
peri‐urban
subna onal
urban
subna onal
urban and rural
subna onal
peri‐urban
na onal
urban and rural
subna onal
urban and rural
subna onal
rural
na onal
urban and rural
subna onal
rural
na onal
urban and rural

study popula on

50 years and older
50 years and older
50 years and older
50 years and older
50 years and older

4806
3764
2136
4782
3317

30 years and older

16507

50 years and older
50 years and older

6011

age group
3837

sample size

50 years and older

40 year and older

2339

2433

10 years and older

5456

age group

50 years and older

3873

sample size

50 years and older

2716

50 years and older

50 years and older

2224
2915

50 years and older

age group

4302

sample size

TKM 1

RUS 1

reference

QAT 1

PAK 1

OMN 1

IRN 1

reference

VEN 1

PER 1

PRY 1

MEX 1

GTM 1

DOM 1

CUB 1

CHL 1

BRA 1

ARG 1

reference
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2007

2003

2006

2004

2005

2003

2003

2002

2005

India

India

India

Indonesia

Myanmar

Myanmar

Myanmar

Nepal

Nepal

2007

2007

2003

2005

2006

Cambodia

China

China

Papua New Guinea

Philippines

date of survey

2005

Democra c Republic of
Timor Lester

WHO Western Pacific
Region

2005

date of survey

Bangladesh

WHO South‐East Asian
Region

1414

subna onal
urban and rural

subna onal
urban and rural
subna onal
urban and rural

subna onal
urban and peri‐urban

na onal
urban and rural
subna onal
rural

study popula on

50 years and older

5138

50 years and older
50 years and older

1174
5951

60 years and older

50 years and older

45747
3040

50 years and older

5902

age group

45 years and older

5002

sample size

50 years and older

2990

40 years and older

2076

50 years and older

50 years and older

2629

2885

IND 3

5 to 15 years
50 years and older

13016

PHL 1

PNG 1

CHN 2

CHN 1

KHM 1

reference

NPL 2

NPL 1

MMR 3

MMR 2

MMR 1

IDN 1

IND 2

IND 1

TLS 1

BGD 1

reference

50 years and older

50 years and older

40 years and older

50 years and older

age group

7084

40447

4868

subna onal
rural

na onal
urban and rural
subna onal
urban and rural
subna onal
urban and rural
subna onal
rural
subna onal
rural
subna onal
rural
subna onal
rural
subna onal
rural
subna onal
rural

sample size

study popula on
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Viet Nam

Viet Nam

WHO Western Pacific
Region

2007

2007

date of survey
na onal
urban and rural
na onal
urban and rural

study popula on

28800

28073

sample size

0 to 15 years

50 years and older

age group

VNM 1

VNM 1

reference

10

Correspondence to: Silvio P. Mario , World Health Organiza on, 20 Avenue Appia, 1211 Geneva 27, Switzerland.

11

WHO African Region
BWA 1
CMR 1
CMR 2
ERI 1

ETH 1

GMB 1

GHA 1
GHA 2
KEN 1
KEN 2
KEN 3
MLI 1
NGA 1
NGA 2
RWA 1
TZA 1
TZA 2
TZA 3
UGA 1

Nikomazana O. Na onal prevalence survey of visual impairment in Botswana. Submi ed for MSc Community Eye
Health at the London School of Hygiene and Tropical Medicine. London 2006.
Oye JE, Kuper H. Prevalence and causes of blindness and visual impairment in Limbe urban area, South West
Province, Cameroon. Br J Ophthalmol 2007;91:1435‐1439.
Oye JE, Kuper H, Dineen B, et al. Prevalence and causes of blindness and visual impairment in Muyuka: a rural
health district in South West Province, Cameroon. Br J Ophthalmol 2006;90:538‐542.
Mueller A. Rapid assessment of avoidable blindness in Eritrea. 2008; unpublished report. The Fred Hollows Foun‐
da on, 1 Mitchell Street, Enfield NSW 2136, Australia
Na onal survey on blindness, low vision and trachoma in Ethiopia.Federal MOH of Ethiopia, The Carter Center,
CBM, ITI, ORBIS Int.Ethiopia and LfW, Opthalmol Society of Ethiopia, Ethiopian Public Health Associa on. Addis
Ababa, Ethiopia 2006. Survey report prepared by Yemane Berhane, Alemayehu Worku, Abebe Bejiga.
Department of State for Health and Social Welfare, The Gambia, Interna onal Centre for Eye Health, London
School of Hygiene and Tropical Medicine, London, UK, Sightsavers Interna onal. Rapid assessment of avoidable
blindness in The Gambia. 2008. unpublished report.
Guzek JP, Anyomi FK, Fiadoyor S, et al. Prevalence of blindness in people over 40 years in the Volta region of Gha‐
na. Ghana Medical J 2005;39:55‐62.
Ahorsu F, Hagan M, Wanye S, et al. Prevalence of blindness and visual impairment among people aged 40 years
and above in three districts in the Northern Region of Ghana. 2005. unpublished report.
Mathenge W, Kuper H, Limburg H, et al. Rapid assessment of avoidable blindness in Nakuru District, Kenya. Oph‐
thalmology 2007;114:599‐605.
Karimurio J, Sheila M, Gichangi M, et al. Rapid assessment of cataract surgical services in Embu district, Kenya.
East Afr J Ophthalmol 2008;13:19‐25.
Rapid assessment of avoidable blindness in Kericho, Great Ri Valley, Kenya. 2007; unpublished report from P.
Huguet.
Traoré L, Oyé J. Apprécia on rapide de la cécité évitable dans la région de Koulikoro au Mali en 2008. personal
communica on.
Kyari F, VSG Murthy, Sivsubramaniam S, et al. Prevalence of blindness and visual impairment in Nigeria: the
na onal blindness and visual impairment survey. Invest Ophthalmol Vis Sci 2009;50:2033‐2039.
Rabiu MM, Muhammed N. Rapid assessment of cataract surgical services in Birnin‐Kebbi Local Government Area
of Kebbi State, Nigeria. Ophtahlmic Epidemiology 2008 15:359‐365.
Mathenge W, Nkurikiye J, Limburg H, et al. Rapid assessment of avoidable blindness in Western Rwanda: blind‐
ness in a postconflict se ng.PLoS Medicine 2007;4:1187‐1193.
Rapid assessment of cataract surgical services in Kyela, United Republic of Tanzania. 2007; unpublished report
from P. Huguet.
Habiyakire C, Kabona G, Courtright P, et al. Rapid assessment of avoidable blindness and cataract surgical services
in Kilimanjaro region Tanzania. Ophthalmic Epidemiology. 2010;17:90‐94.
Kikira S. Rapid Assessment of avoidable blindness in Zanzibar. Submi ed for MSc Community Eye Health at the
London School of Hygiene and Tropical Medicine. London 2007.
Rapid assessment of cataract surgical services in Massaka, Uganda. 2007; unpublished report from P. Huguet.

Correspondence to: Silvio P. Mario , World Health Organiza on, 20 Avenue Appia, 1211 Geneva 27, Switzerland.

12
WHO Region of the Americas
ARG 1
BRA 1

CHL 1
CUB 1
DOM 1
GTM 1
MEX 1
PRY 1
PER 1
VEN 1

Nano MG, Nano HD, Mugica JM, et al. Rapid assessment of visual impairment due to cataract and cataract
surgical services in urban Argen na. Ophthalmic Epidemiol 2006;13:191‐197.
Arieta C. Results of rapid assessment of cataract surgical services in Campinas, Brazil, 2003. University of Campi‐
nas Ophthalmic Department. Unpublished report.
Maul E, Barrosa S, Munoz SR, et al. Refrac ve error study in children: results from La Florida, Chile. Am J
Ophthalmol 2000;129:445‐454.
Barria F, Silva JC, Limburg H, et al. Analisis de la prevalencia de ceguera y sus causas mediante encuesta rapida
de ceguera evitable (RAAB) en la VIII Region Chile. 2007; unpublished report.
Hernandez Silva JR, Rio Torres M, Padilla Gonzalez CM. Resultados del RACSS en Ciudad de La Habana, Cuba,
2005. Rev Cubana O almol 2006;19:1‐9.
Consejo Nacional para la Prevención de la Ceguera. Encuesta nacional de ciegos. Republica Dominicana 2008.
Santo Domingo, Republica Dominicana 2009.
Beltranena F, Casasola K, Silva JC, et al. Cataract blindness in 4 regions of Guatemala. Ophthalmology
2007;114:1558‐63.
Rapid assessment of avoidable blindness in Nuevo Leon State, Mexico. 2006. unpublished report from Limburg H
Duerksen R, Limburg H, Carron JE, et al. Cataract blindness in Paraguay‐results of a na onal survey. Ophthalmic
Epidemiol 2003;10:349‐357.
Aguila LP, Carrion R, Luna W, et al. Ceguera por catarata en personas mayores de 50 anos en una zona semirural
del norte del Peru. Pan Am J Public Health 2005;17:387‐93.
Siso F, Esche G, Limburg H. et al. Test nacional de catarata y servicios quirurgicos "RACSS Rapid assessment of
cataract surgical services": primera encuesta nacional. Rev O almol Venez 2005; 61:112‐39.
WHO Eastern Mediterranean Region

IRN 1
OMN 1
PAK 1
QAT 1

Hossein‐Ali Shahriari, Shahrokh Izadi, Mohammad‐Reza Rouhani, et al. Prevalence and causes of visual impair‐
ment and blindness in Sistan‐va‐Baluchestan Province, Iran: Zahedan Eye Study. Br J Ophthalmol 2007;91:579‐
584.
Khandekar R, Mohammed AJ, Raisi AA. Prevalence and causes of blindness and low vision; before and five years
a er Vision 2020 ini a ves in Oman: a review. Ophthalmic Epidemiol 2007;14:9‐15.
Jadoon MZ, Dineen B, Bourne RRA, et al. on behalf of the Pakistan Na onal Eye Survey Study Group. Invest Oph‐
thalmol Vis Sci 2006;47:4749‐4755.
Al Gamra H, Al Mansouri F, Khandekar R, et al. Prevalence and causes of blindness, low vision and status of
cataract in 50 years and older ci zen of Qatar‐a community based survey. Ophthalmic Epidemiol 2010;17:292‐
300.
WHO European Region

RUS 1

Branchevskiy S. Rapid assessment of avoidable blindness in Samara. 2009; personal communica on.

TKM 1

Amansakhatov S, Volokhovskaya Z P, Afanasyeva A N, et al. Cataract blindness in Turkmenistan: results of a na‐
onal survey. Br J Ophthalmol 2002;86:1207‐1210.

Correspondence to: Silvio P. Mario , World Health Organiza on, 20 Avenue Appia, 1211 Geneva 27, Switzerland.

13
WHO South‐East Asian Region
BGD 1
TLS 1
IND 1
IND 2

IND 3

IDN 1
MMR 1
MMR 2

MMR 3

NPL 1
NPL 2

Wadud Z, Kuper H, Polack S, et al. Rapid assessment of cataract surgical services in Sathkhira District, Bangla‐
desh. Br J Ophthalmol 2006;90:1225‐1229.
Ramke J, Palagyi A, Naduvilath T, et al. Prevalence and causes of blindness and low vision in Timor‐Leste. Br J
Ophthalmol 2007;91:1117‐1121.
Neena J, Rachel J, Praveen V, et al. for the RAAB India Study Group. Rapid Assessment of Avoidable Blindness in
India. Plos One, 2008,3:e2867.
Na onal Programme for the Control of Blindness. Rapid assessment of blindness in North Eastern States of India
2003. Ophthalmology/ Blindness Control Sec on, Directorate General of Health Services, Ministry of Health and
Family Welfare, Government of India, New Delhi, 110011 India.
Na onal Programme for the Control of Blindness. Survey of childhood blindness and visual impairment (Gujarat
and Wes Bengal). Rapid assessment of blindness in 50+ popula on (Bharuch, Gujarat). 2006. Ophthalmology/
Blindness Control Sec on, Directorate General of Health Services, Ministry of Health and Family Welfare, Govern‐
ment of India, New Delhi, 110011 India.
Rapid assessment of cataract surgical services in Lombok, Indonesia. 2004; unpublished report from P. Huguet.
Casson RJ, Newland HS, Muecke J, et al. Prevalence and causes of viusal impairment in rural Myanmar: the Meik‐
la Eye Study. Ophthalmology 2007;114:2302‐8
Limburg H, Maung N, Khin Aye Soe, et al. Study report on rapid assessment of cataract surgical services in Hpaan
District, Union of Myanmar. Ministry of Health, Department of Health, Trachoma Control and Preven on of
Blindness Programme. 2001.
Limburg H, Maung N, Khin Aye Soe, et al. Study report on rapid assessment of cataract surgical services in
Rakhine District, Union of Myanmar. Ministry of Health, Department of Health, Trachoma Control and Preven on
of Blindness Programme. 2001.
Sapkota YD, Pokharel GP, Nirmalan PK, et al. Prevalence of blindness and cataract surgery in Gandaki Zone, Ne‐
pal. Br J Ophthalmol 2006;90:411‐416.
Sherchan A, Kandel RP, Sharma MK,et al. Blindness prevalence and cataract surgical coverage in Lumbini Zone
and Chetwan District of Nepal. Br J Ophthalmol 2010;94:161‐166.
WHO Western Pacific Region

KHM 1

Rapid assessment of avoidable blindness program in Cambodia. 2007. unpublished report (contact: Dr. Do Seiha)

CHN 1

Zhao J, Ellwein LB, Cui H, et al. Prevalence of vision impairment in older adults in rural China: the China Nine‐
Province Survey. Ophthalmology 2010; 117:409‐416.
Li L, Guan H, Xun P, et al. Prevalence and causes of visual impairment among the elderly in Nantong, China. Eye,
2008; 22:1069‐75.
Garap NJ, Sheeladevi S, Shamanna BR, et al. Blindness and vision impairment in the elderly of Papua New Guinea.
Clin Experiment Ophthalmol 2006;34:335‐341.
Eusebio C, Kuper H, Polack S, et al. Rapid assessment of avoidable blindness in Negros Island and An que Dstrict,
Philippines. Br J Ophthalmol 2007,91:1588‐1592.
Limburg H. Viet Nam Na onal Ins tute of Ophthalmology, Hanoi, Viet Nam. Results of Rapid Assessment for
Avoidable Blindness in 16 provinces of Viet Nam. 2008, unpublished report.

CHN 2
PNG 1
PHL 1
VNM 1

Correspondence to: Silvio P. Mario , World Health Organiza on, 20 Avenue Appia, 1211 Geneva 27, Switzerland.

14

Correspondence to: Silvio P. Mario , World Health Organiza on, 20 Avenue Appia, 1211 Geneva 27, Switzerland.

WHO/NMH/PBD/12.01

GLOBAL DATA ON
VISUAL IMPAIRMENTS
2010

Silvio_3.indd 1

2012-07-25 09:17:08

