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ARTICLE OPEN

Global estimates on the number of people blind or visually 
impaired by age-related macular degeneration: a meta-analysis 
from 2000 to 2020
Vision Loss Expert Group of the Global Burden of Disease Study* and the GBD 2019 Blindness and Vision Impairment Collaborators*

© The Author(s) 2024

BACKGROUND: We aimed to update estimates of global vision loss due to age-related macular degeneration (AMD).
METHODS: We did a systematic review and meta-analysis of population-based surveys of eye diseases from January, 1980, to 
October, 2018. We fitted hierarchical models to estimate the prevalence of moderate and severe vision impairment (MSVI; 
presenting visual acuity from <6/18 to 3/60) and blindness ( < 3/60) caused by AMD, stratified by age, region, and year.
RESULTS: In 2020, 1.85 million (95%UI: 1.35 to 2.43 million) people were estimated to be blind due to AMD, and another 6.23 
million (95%UI: 5.04 to 7.58) with MSVI globally. High-income countries had the highest number of individuals with AMD-related 
blindness (0.60 million people; 0.46 to 0.77). The crude prevalence of AMD-related blindness in 2020 (among those aged ≥ 50 
years) was 0.10% (0.07 to 0.12) globally, and the region with the highest prevalence of AMD-related blindness was North Africa/ 
Middle East (0.22%; 0.16 to 0.30). Age-standardized prevalence (using the GBD 2019 data) of AMD-related MSVI in people aged ≥ 
50 years in 2020 was 0.34% (0.27 to 0.41) globally, and the region with the highest prevalence of AMD-related MSVI was also North 
Africa/Middle East (0.55%; 0.44 to 0.68). From 2000 to 2020, the estimated crude prevalence of AMD-related blindness decreased 
globally by 19.29%, while the prevalence of MSVI increased by 10.08%.
CONCLUSIONS: The estimated increase in the number of individuals with AMD-related blindness and MSVI globally urges the 
creation of novel treatment modalities and the expansion of rehabilitation services.

Eye (2024) 38:2070–2082; https://doi.org/10.1038/s41433-024-03050-z

INTRODUCTION
Age-related macular degeneration (AMD) is an acquired, degen-
erative disorder affecting the macula of older adults [1]. The 
disease is characterised by an array of features in the macular 
region, such as drusen (deposits that accumulate between the 
retinal pigment epithelium -RPE- and the Bruch’s membrane), RPE 
cell depigmentation and proliferation, detachment of the RPE, 
loss of RPE cells and subretinal choroidal neovascularization [1], is 
categorized into a non-exudative (or “dry”) stage and an 
exudative (or ‘wet’) stage. Older age, genetic background, family 
history, European ancestry, and smoking are considered risk 
factors for the development and progression of the disease [1].

Significant progress has been made in the treatment of the 
exudative stage of AMD over the last two decades due to the clinical 
introduction of intraocular injections of anti-vascular endothelial 
growth factor (VEGF) drugs [2]. Still, AMD has remained a challenge 
in global eye healthcare due to its relatively high prevalence in older 
adults and since most cases of the non-exudative stage, the most 
common form of AMD, cannot effectively be treated yet. AMD has a 
high importance as a cause of vision impairment and blindness [3], 
with sequels such as a reduction of the quality of life [4] and 
economic impact due to loss of productivity [5].

Although AMD-related blindness is a growing global problem 
due to population aging, its importance is not homogeneous 

across world regions. In countries with a higher cataract surgical 
coverage (usually high-income countries), chronic eye conditions 
such as AMD account for a relatively more significant proportion 
of blindness [6].

To contribute to the World Health Organization (WHO) World 
Report on Vision [7] and the implementation of the recommen-
dations generated [8], The Vision Loss Expert Group (VLEG) of the 
Global Burden of Disease (GBD) Study calculated estimates of 
the leading causes of vision impairment and blindness, like AMD 
[3, 9–11]. Such estimates are essential for monitoring, action 
planning, and advocacy [6]. In this systematic review, we aimed to 
update estimates of the global vision loss burden due to AMD, 
presenting estimates for 2020, temporal changes, and distribution 
by sex and world region.

METHODS
The data was arranged following a review of published population- 
focused studies on vision impairment and blindness by the VLEG. This 
review included studies published between Jan 1, 1980, and Oct 1, 2018, 
incorporating grey literature. After title and abstract screening, abstracts 
were sent to regional VLEG committees, where at least three ophthalmic 
epidemiologists independently scored studies for quality against inclusion 
criteria. They were asked to review and rate each study with a score of 1 
(clearly a representative population-based study using a comprehensive 
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methodology), 2 (questionable representativeness and/or inadequately 
described or low-quality methodology), or 3 (definitely neither, warranting 
exclusion). Reviewers were asked to give their rationale for a rating of 2 or 
3. A threshold for inclusion/exclusion was decided based on the average 
score of each study. Relevant studies from this review were combined 
with data from Rapid Assessment of Avoidable Blindness (RAAB) studies 
by VLEG. Data was also sourced from the US National Health and Nutrition 
Examination Survey 2007-2008 and the WHO Study on Global Ageing and 
Adult Health (SAGE Wave 1 2007-2010), contributed by the GBD team. A 
total of 252 studies contributed data on age-related macular degeneration 
and are grouped by geographical region in the Appendix. More detailed 
methods are published elsewhere [3, 10] and discussed in brief as follows.

VLEG pinpointed 137 studies and pulled data from 70 studies in their 
2010 review and 67 additional studies in their 2014–18 review. Most of 
these studies were national or subnational cross-sectional surveys. VLEG 
also arranged to produce 5-year age-segregated RAAB data from the 
RAAB repository (www.raab.world). To qualify, studies met specific criteria: 
vision acuity data must be gathered through a test chart compatible with 
the Snellen scale, and the sample must represent the population. 
Subjective reports of vision loss were not included. The criteria for vision 
loss was defined by the International Classification of Diseases 11th 
edition as employed by WHO. It was based on the vision in the better eye 
upon presentation. Moderate vision loss was defined as a visual acuity of 
6/60 or better but less than 6/18, severe vision loss as a visual acuity of 3/ 
60 or better but less than 6/60, and blindness as a visual acuity of less than 
3/60 or less than 10° visual field around central fixation (although the 
visual field definition was rarely used in population-based eye surveys).

We split the original data into several datasets, creating separate 
envelopes for each degree of vision loss (mild, moderate, and severe) and 
blindness. This data was then fed into a meta-regression tool designed by 
the Institute for Health Metrics and Evaluation (IHME) known as MR-BRT 
(meta-regression; Bayesian; regularised; trimmed) [12]. The benchmark for 
each severity level was presenting vision impairment.

When possible, data about uncorrected refractive errors were pulled 
straight from the data sources. If not, they were calculated by subtracting 
the best-corrected vision impairment from presenting vision impairment 
prevalence at each severity level. Other causes were factored into the 
best-corrected estimates for each level of vision impairment.

Our models for distance vision impairment and blindness were based on 
the most commonly reported causes found in the literature, and the 
minimum age for inclusion of data on AMD was 45 years. We created 
estimates of MSVI and blindness specific to location, year, age, and sex using 
Disease Modelling Meta-Regression (Dismod-MR) 2.1 [13]. Its data proces-
sing steps have been outlined elsewhere [3]. Briefly, Dismod-MR 2.1 models 
were run for all vision impairment by severity (moderate, severe, blindness) 
regardless of cause and, separately, for MSVI and blindness due to each 
modelled cause of vision impairment. Then, models of MSVI due to specific 
causes were split into moderate and severe estimates using the ratio of 
overall prevalence in the all-cause moderate presenting vision impairment 
and severe presenting vision impairment models. Next, prevalence 
estimates for all causes by severity were scaled to the models of all-cause 
prevalence by severity. This produced final estimates by age, sex, year, and 
location for each cause of vision impairment by severity. We age- 
standardised our estimates using the GBD standard population [14]. 
Hierarchical logistic regressions with mixed effects were applied using the R 
package RStanArm to assess the prevalence of blindness independently and 
MSVI across various country-age groups, structured within a five-tiered 
hierarchy. The blindness model was based on 270 studies, while the MSVI 
model included 245 studies, acknowledging that a single study might span 
multiple countries or years. This framework spanned 187 countries, grouped 
into 21 subregions and further into seven broader regions, culminating in 
an analysis of global-level effects. Data on blindness and MSVI due to AMD 
were presented by seven super-regions (Southeast Asia/East Asia/Oceania, 
Central Europe/Eastern Europe/Central Asia, High-income, Latin America 
and Caribbean, North Africa, and the Middle East, South Asia, and Sub- 
Saharan Africa) and globally. Data on other causes of vision impairment and 
blindness will be presented in separate publications.

RESULTS
In 2020, 1.85 million (all ages; 95% uncertainty interval (UI): 1.35 to 
2.43 million) people were estimated to be blind due to AMD, with 
664,000 (472,000 to 894,000) males and 1,185,000 (876,000 to 
1,545,000) females affected (Tables 1, 2). AMD-related MSVI affected 

6.23 million (95%UI: 5.04 to 7.58) individuals worldwide, among 
them 2,747,000 (2,207,000 to 3,377,000) males and 2,743,000 
(2,202,000 to 3,371,000) females (Tables 1, 3).

High-income countries (0.60 million people; 0.46 to 0.77) 
accounted for the highest number of individuals with AMD- 
related blindness per world region, whereas the lowest number of 
individuals with presenting blindness due to AMD per world region 
was found in Central Europe / Eastern Europe / Central Asia 
combined (0.06 million people; 0.04 to 0.08) and Latin America and 
the Caribbean (0.07 million people; 0.50 to 0.1) (Table 1).

The crude prevalence of AMD-related blindness in those aged ≥ 
50 years in 2020 was estimated as 0.10% (0.07 to 0.12) globally. 
The regions with the highest prevalence of blindness due to AMD 
were North Africa/Middle East, 0.22% (0.16 to 0.30) and Sub- 
Saharan Africa, 0.15% (0.11 to 0.20) (Supplementary Fig. 1). Age- 
standardized estimated prevalence of MSVI due to AMD in those 
aged ≥ 50 years in 2020 was 0.34% (0.27 to 0.41) globally, and the 
regions with the highest prevalence of MSVI due to AMD were 
also North Africa/Middle East (0.55%; 0.44 to 0.68) and Sub- 
Saharan Africa (0.50%; 0.40 to 0.61) (Table 1).

From 2000 to 2020, the estimated crude prevalence of blindness 
due to AMD decreased globally by 19.3% (19.6 to 19.0%), with a 
wide variety between regions, from -32.6% (-32.9 to -32.3%) in 
Southeast Asia, East Asia, and Oceania to ∫1.3% (0.9 to 1.7%) in 
Latin America and the Caribbean, the only region which showed an 
increase (Table 4). On the other hand, over the same period, the 
estimated crude prevalence of MSVI due to AMD increased globally 
by 10.1% (9.8 to 10.3%), with changes varying from −9.3% (−9.5 to 
−9.0%) in North Africa and Middle East to ∫7.2% (6.9 to 7.5%) in 
Southeast Asia, East Asia, and Oceania (Table 5). Figure 2 shows the 
estimated crude prevalence of MSVI due to AMD in 2020.

DISCUSSION
In 2020, AMD ranked second among the causes of irreversible 
blindness globally [3]. From 2000 to 2020, there was an estimated 
decrease in the prevalence of AMD-related blindness in all regions 
except Latin America and the Caribbean and an increase in the 
prevalence of AMD-related MSVI in all regions except North Africa, 
Middle East, and Sub-Saharan Africa, with wide discrepancies 
between regions. The global population growth and increasing 
life expectancy can explain the increasing number of individuals 
with AMD-related vision loss. Yet, the divergences in AMD 
prevalence and vision impairment necessitate extensive research 
to unravel the complex interplay of genetic factors, lifestyle 
choices, and access to healthcare services.

The prevalence of blindness and MSVI due to AMD is higher in 
older age groups, and countries with a growing life expectancy 
should take this information into account for better health service 
planning. But considering the current barriers to accessing AMD 
treatment and rehabilitation services in many regions, even a 
minor increase in absolute numbers might put pressure on the 
already overloaded public health systems. The reduced avail-
ability of ophthalmic services during the Covid-19 pandemic [15] 
and the economic impact that might be seen during the post- 
pandemic years can increase barriers in managing chronic eye 
conditions like AMD.

Dealing with AMD from a public health perspective is a complex 
task. First, although a trained ophthalmologist efficiently performs 
diagnosis, the availability and distribution of eye care professionals 
remain an issue in many parts of the world [16]. If well connected to 
public health initiatives, the growing use of telemedicine and 
artificial intelligence in eye care will likely reduce the percentage of 
those with undiagnosed AMD. Second, its first-line treatment, 
intravitreal anti-VEGF injection, can be expensive; its effect lasts 
only a few months and is only indicated for the wet form and, more 
recently, geographic atrophy [17]. And finally, those with MSVI and 
blindness due to AMD would benefit from rehabilitation services, 
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and their availability is also scarce [18]. The integration of education 
for those at a higher risk for developing AMD diagnosis, treatment, 
and rehabilitation, using a people-centred approach [7], could 
reduce the burden of AMD. Ideally, addressing AMD from a public 
health perspective demands a life course, people-centered 
approach recognizing the importance of early interventions and 
managing AMD co-morbidities. Preventative measures, such as 
anti-smoking campaigns targeted at adolescents and adults, could 
significantly impact the prevalence of AMD in the older population, 
given the well-established link between smoking and the progres-
sion of AMD.

In the healthcare continuum, involving primary care providers 
(PCPs) in AMD care could alleviate some current issues, especially 
in low-resource scenarios. They can serve as the initial touchpoint 
for patient education and promote awareness of AMD risk factors 
and early symptoms. For example, PCPs could play a crucial role 
in guiding patients through lifestyle changes that mitigate the 
risk of AMD, such as advocating smoking cessation, reinforcing 
the need for regular check-ups for those with diagnosed AMD or 
at a higher risk of having it, and potentially managing portable 
fundus cameras that could send images for remote ophthalmol-
ogists, or reinforcing the importance of compliance with follow- 
ups and treatment, and monitoring co-morbidities.

In addition to preventive care, there is a critical need to address 
the broader spectrum of challenges faced by individuals with 
AMD, particularly as they often experience other ocular and 
extraocular health issues. For instance, hearing impairment is a 
common co-morbidity that can compound the difficulties faced 
by those with vision loss, intensifying feelings of isolation and 
hindering effective communication. Moreover, individuals with 
vision impairment are at an increased risk of falls, which can lead 
to further physical injury and a decline in their quality of life [6]. 
Depression is another concern, with the loss of visual function 
significantly impacting mental health and the overall well-being 
of affected individuals [6].

The non-physician administration of anti-VEGF injections could 
be explored as a strategy to decentralize treatment, lowering 
costs and increasing access, while ensuring the safety and efficacy 
of such approaches through proper training and oversight [19]. 
Another option to be considered is conducting the injections 
within the same day of consultation, and same-day bilateral 
intravitreal injections to avoid multiple visits [20–22].

In the realm of age-related macular degeneration (AMD) 
treatments, emerging therapies like Pegcetacoplan and gene 
therapy offer renewed hope. Pegcetacoplan was recently the first 
drug approved by the Food and Drug Administration to treat 
geographic atrophy, the advanced stage of dry AMD known for its 
relentless progression of retinal cell degeneration and conse-
quent permanent vision loss [17]. This novel drug specifically 
inhibits the C3 component of the immune system’s complement 
pathway, a system implicated in the exacerbation of GA. In a 
recently published clinical trial, intravitreal injections of Pegceta-
coplan could successfully slow GA progression. However, no 
differences in visual acuity between eyes injected with either 
Pegcetacoplan or sham injections were found [17].

Gene therapy presents a frontier approach in AMD treatment 
by introducing genetic material into cells to correct abnormal 
genes, suppress harmful gene expression, or produce beneficial 
proteins. This can involve various strategies, from replacing 
defective genes with functional ones, silencing genes contribut-
ing to disease progression to introducing new genes that could 
stop disease progression or repair damaged retinal tissue. Initial 
clinical trials have shed light on gene therapy’s capacity for 
offering a sustained therapeutic effect, potentially simplifying 
treatment regimens by reducing the need for frequent injections, 
which are the current standard of care for wet AMD. Despite these 
promising developments, gene therapy for AMD remains in the 
experimental phase, and ongoing research is focused on Ta
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overcoming hurdles related to precise delivery methods, ensuring 
lasting benefits, and establishing safety protocols [23].

Strengths of the present study included the number of 
population-based data accessed and used, analysis of trends in 
the causes of blindness and MSVI, incorporation of nonlinear age 
trends and accounting for data that were not reported by age, 
and systematic quantitative analysis and reporting of uncertainty. 
Among the limitations of the present study, we can cite the 
shortage of data in some countries/regions and information on 
the burden of AMD in ethnic minorities, such as indigenous 
people. In some countries, population-based data were either 
collected sub nationally or more than a decade ago, and 
estimates may not represent the current reality of a given 
country. Also, most analysed studies used the Rapid Assessment 
of Cataract Surgical Services or RAAB methodologies, which may 
underestimate posterior pole diseases, such as AMD. The 
evolution of population-based studies, especially those employ-
ing advanced imaging technologies like fundus photography, 
should be elaborated to reflect how these methodologies can 
refine the accuracy of AMD prevalence studies [24].

Policymakers and the academic community should consider that 
AMD’s social and economic impact is expected to increase 
substantially due to population growth and ageing [6]. Since 
population growth rates and life expectancies differ across regions, 
the burden of AMD will vary globally. Different from cataract and 
uncorrected refractive errors, the leading causes of blindness and 
vision impairment, respectively, the burden of AMD can only be 
alleviated if significant advances in research are made. Developing 
novel, cost-effective treatment modalities ideally restoring sight, 
and adopting a life course approach integrating all levels of care is 
paramount for managing AMD for the next decades.

SUMMARY

What was known before:

● Based on the Global Burden of Disease Study 2010, the Vision 
Loss Expert Group (VLEG) estimated that there were 2.1 
million people blind due to macular diseases.

What this study adds:

● In 2020, 1.85 million (95%UI: 1.35 to 2.43 million) people were 
blind due to AMD, and another 6.23 million (95%UI: 5.04 to 
7.58) presented with MSVI globally.

● From 2000 to 2020, there was a reduction in the crude 
prevalence of age-related macular degeneration (AMD)- 
related blindness globally and an increase in AMD-related 
moderate and severe vision impairment.
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