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Global estimates on the number of people blind or visually 
impaired by cataract: a meta-analysis from 2000 to 2020
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BACKGROUND: To estimate global and regional trends from 2000 to 2020 of the number of persons visually impaired by cataract 
and their proportion of the total number of vision-impaired individuals.
METHODS: A systematic review and meta-analysis of published population studies and gray literature from 2000 to 2020 was 
carried out to estimate global and regional trends. We developed prevalence estimates based on modeled distance visual 
impairment and blindness due to cataract, producing location-, year-, age-, and sex-specific estimates of moderate to severe vision 
impairment (MSVI presenting visual acuity <6/18, ≥3/60) and blindness (presenting visual acuity <3/60). Estimates are age- 
standardized using the GBD standard population.
RESULTS: In 2020, among overall (all ages) 43.3 million blind and 295 million with MSVI, 17.0 million (39.6%) people were blind 
and 83.5 million (28.3%) had MSVI due to cataract blind 60% female, MSVI 59% female. From 1990 to 2020, the count of persons 
blind (MSVI) due to cataract increased by 29.7%(93.1%) whereas the age-standardized global prevalence of cataract-related 
blindness improved by −27.5% and MSVI increased by 7.2%. The contribution of cataract to the age-standardized prevalence of 
blindness exceeded the global figure only in South Asia (62.9%) and Southeast Asia and Oceania (47.9%).
CONCLUSIONS: The number of people blind and with MSVI due to cataract has risen over the past 30 years, despite a decrease in 
the age-standardized prevalence of cataract. This indicates that cataract treatment programs have been beneficial, but population 
growth and aging have outpaced their impact. Growing numbers of cataract blind indicate that more, better-directed, resources 
are needed to increase global capacity for cataract surgery.

Eye; https://doi.org/10.1038/s41433-024-02961-1

INTRODUCTION
For 2020, the Global Burden of Disease (GBD) Study reported that 
cataract remained the leading cause of blindness, with approxi
mately 15.2 million cases [95% Uncertainty Interval (UI): 12.7–18.0) 
that comprised 45% of global blindness [1]. Cataract also 
remained the second leading cause of moderate and severe 
vision impairment (MSVI), with 78.8 million (95% UI: 67.2–91.4) 
people, which comprised 39% of global MSVI. In spite of global 
advocacy efforts, such as the VISION 2020 Right to Sight program 
undertaken by the World Health Organization and International 
Agency of the Prevention Blindness, and an increase in cataract 
surgical rates (the number of cataract surgeries per million 

population) reported across the world, the progress made against 
cataract has revealed substantial inequality and inequity, with 
lower-to-middle income countries (LMICs) shouldering the 
greater burden and having poorer visual outcomes than high- 
income countries [2–4].

The majority of cataracts are age-related nuclear cataracts, 
which typically cause vision loss in the sixth decade or later 
[5–7]. Cataracts, part of the spectrum of diabetic eye disease, are 
also increasing due to a global epidemic of diabetes, with 
diabetics more likely to develop cataracts and more quickly 
lose their vision to cataract compared to people without 
diabetes [5, 8, 9].
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Surgery is the only treatment for cataract, during which an 
artificial intraocular lens replaces the damaged lens. Cataract 
surgery is extremely efficacious in terms of restoring sight, and 
multiple studies have demonstrated its cost-effectiveness, which 
appears to increase over time [10–12]. In 2015, the International 
Council of Ophthalmology estimated that globally, there were 14 
ophthalmologists performing cataract surgery per million popula
tion, but that ranges from less than 1 cataract surgeon per million 
in low-income countries to as high as 32 in high-income countries, 
further revealing the global inequity in access to eye care [13]. 
Age-related cataract exposes another persistent inequity in 
universal eye health coverage–– men are 1.7 times more likely to 
undergo cataract surgery than women, and even in high-income 
countries, women are more likely to wait longer for surgery and 
experience poorer outcomes [14]. This gender inequity is partially 
due to the fact that women live longer than men, although 
sociocultural barriers are also at play. Based on the 2015 GBD 
Vision Loss Expert Group data, if women had the same access to 
cataract surgery as men, the blindness burden of cataract could 
decrease by 11%. However, women, in fact, need more access to 
surgery than men, to address the gender inequity [14]. Gender 
differences in cataract burden for 2020 have yet to be analyzed.

With the publication of 2020 GBD vision loss data, there is a 
need to explore further the global and regional trends in cataract 
burden since 1990 and better understand the regional and 
gender inequities of cataract burden. The objective of this article 
is to provide updated estimates of the global burden of vision loss 
due to cataract, disaggregated by sex and region, for the period 
from 2000 to 2020 covered by Global Vision 2020. This is done 
using the best available ophthalmic epidemiological database, 
the Global Vision Database which is a comprehensive, continu
ously updated, online database of ophthalmic epidemiological 
data curated by the Vision Loss Expert Group (VLEG) [15–17]. 
Additionally, we assess progress against the goals set out in 
‘Towards universal eye health: global action plan 2014–2019 of 
the World 60 Health Assembly (2013) [18]. This Global Action Plan 
set a target to reduce the prevalence of avoidable blindness by 
25% from 2010 to 2019.

METHODS
The VLEG have maintained, and progressively updated a systematic 
review of population-based studies of vision impairment and blindness 
published between Jan 1, 1980, and Oct 1, 2018, including gray literature 
sources. Data from this systematic review were combined with data from 
the repository of Rapid Assessment of Avoidable Blindness (RAAB) studies, 
and data contributed by the GBD obtained from the US National Health 
and Nutrition Examination survey and the WHO Study on Global Ageing 
and Adult Health. Detailed methods are published elsewhere [17, 19], and 
briefly described herein.

In total, the systematic review identified 137 studies, and the VLEG 
extracted data from 70 studies in 2010, and a further 67 studies in 
2014–18 [16]. Studies were primarily national and subnational cross- 
sectional surveys. The VLEG commissioned the preparation of 5-year age- 
disaggregated data from the RAAB repository [20]. Studies were included 
if they met these criteria: population-representative and visual acuity 
measured using a test chart that could be mapped to Snellen fractions. 
Studies using self-reported vision loss were excluded. We used the 
International Classification of Diseases 11th edition criteria for vision loss, 
as recommended by the WHO, which categorizes people according to 
presenting better-eye visual acuity. The classification defines moderate 
vision loss as better eye visual acuity of 6/60 or better but worse than 6/ 
18, severe vision loss as a visual acuity of 3/60 or better but worse than 6/ 
60, and blindness as visual acuity of worse than 3/60 or less than 10° visual 
field around central fixation.

Data were stratified into datasets including so-called vision-loss 
envelopes (as per Flaxman et al. [16]) for all-cause mild, moderate, and 
severe vision loss, and blindness. Data were input into a mixed-effects 
meta-regression tool developed by the Institute for Health Metrics and 
Evaluation (IHME) called MR-BRT (meta regression; Bayesian; regularized; 
trimmed) [21]. Presenting vision impairment defined each level of severity. 

Prevalence data for under-corrected refractive error were extracted where 
available, and otherwise calculated by subtracting best-corrected vision 
impairment from presenting vision impairment for each level of severity in 
studies that reported both measures for a given location, sex, age group, 
and year. Other causes were quantified as part of the best-corrected 
estimates of vision impairment at each level of severity. Minimum age for 
inclusion of data was defined as 20 years for cataract.

We generated location, year, age, and sex-specific estimates of MSVI 
and blindness using Disease Modeling Meta-Regression (Dismod-MR) 2.1; 
[19] the data processing steps are described elsewhere [17]. In brief, 
Dismod-MR 2.1 models were run for all vision impairment strata 
(moderate, severe, blindness) regardless of cause and, separately, for 
MSVI and blindness for each modeled cause of vision impairment. Then, 
models of MSVI due to cataract 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 cataract were stratified by 
severity were scaled to the models of all-cause prevalence by severity. 
This produced final estimates by age, sex, year, and location for cataract 
vision impairment stratified by severity. We age-standardized our 
estimates using the GBD standard population [22]. 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 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.

The funder of the study had no role in study design, data collection, 
data analysis, data interpretation, or writing of the report. The 
corresponding author had full access to all the data in the study and 
had final responsibility for the decision to submit for publication.

RESULTS
In 2020, 17.01 million (all ages, 95% uncertainty interval (UI) 
14.40–19.93) people were blind due to cataract (Table 1). This 
breaks down by gender as 6.78 million (95% UI 5.73–7.98) men 
and 10.22 million (95% UI 8.76–11.96) women blind from cataract 
(Table 2). The majority of these are over 50 years of age with 15.17 
million (95% UI 12.70–18.00) so affected (Table 1). Of these, 5.96 
million (95% UI 4.98–7.11) men and 9.22 million (95% UI 
7.73–10.88) women are blind from cataract (Table 2).

Overall, 83.48 million (95% UI 71.76–96.98) people are 
estimated to have MSVI from cataract (Table 1). Of these 34.59 
million (95% UI 29.69–39.95) are men, and 48.89 million (95% UI 
42.05–56.06) are women (Table 3). Again, the majority are over 50 
years of age, 78.79 million (95% UI 67.20–91.40) people, 32.41 
million (95% UI 27.55–37.74) men and 46.38 million (95% UI 
39.66–53.66) women suffer from MSVI due to cataract 
(Tables 1 and 3).

Cataract caused 39.55% (95% UI: 33.48, 46.34%) of all blindness 
in 2020 worldwide. Regionally, the highest proportion of cataract- 
related blindness was found in South Asia (53.20 [95% UI: 45.00, 
62.11%]) and Southeast Asia, East Asia, and Oceania (41.82% [95% 
UI: 35.30, 49.38]) (Table 1). The regions with the lowest proportion 
of all cataract-related blindness of all blind individuals were High 
Income Countries (16.82% [UI: 13.66, 20.60]), and Central Europe, 
Eastern Europe, and Central Asia (20.53% [95% UI: 16.50, 25.15]). 
Cataract caused 28.30% (95% UI: 24.32, 32.54) of all cases with 
MSVI in 2020 worldwide. Southeast Asia, East Asia, and Oceania 
(34.00 (29.32-39.00)% [95% UI: 29.32, 39.00]), and South Asia 
(29.87% [95% UI: 25.64, 34.83]) were regions with the highest 
percentage of cataract-related MSVI of all visually impaired 
individuals (Table 1).

In 2020, the global age-standardized prevalence of cataract- 
related blindness in those aged ≥50 years was 0.84% (95% UI: 
0.70, 0.99) and for cataract-related MSVI was 1.01% (95% UI: 0.87, 
1.15) (Table 1). The variation of crude prevalence with age is 
shown in Fig. 1. The regions with the highest age-standardized 
prevalence of cataract-related blindness were South Asia (2.23% 
[95% UI: 1.89, 2.61]) and Sub-Saharan Africa (1.49% [95% UI: 1.24, 
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1.78]). The lowest age-standardized prevalence of cataract 
blindness in 2020 was in the regions of High Income Countries 
(0.09% [95% UI: 0.07, 0.11]) and Central Europe, Eastern Europe, 
and Central Asia (0.19% [95% UI: 0.15, 0.23]). The regions with the 
highest age-standardized prevalence of cataract-related MSVI in 
2020 were South Asia (2.15% [95% UI: 1.85, 2.49]), and North 
Africa and the Middle East (1.33% [95% UI: 1.13, 1.55]). The lowest 
figures were found in high-income countries (0.35% [95% UI: 0.30, 
0.40]) and Central Europe, Eastern Europe, and Central Asia (0.49% 
[95% UI: 0.41, 0.58]) (Table 1). The variation in these results by 
gender across the regions are shown in Tables 2 and 3.

Between 2000 and 2020, the global percentage change in age- 
standardized prevalence of cataract-related blindness among 
adults ≥50 years decreased by 27.54% (95% UI: −27.68, −27.39), 
among males by −31.78% (95%UI −31.91, −31.64) and by 24.82% 
in females (95% UI: −24.97, −24.68) (Table 4). However, the 
absolute number of cases (unadjusted for age) increased by 
29.72% (95% UI: 29.46, 29.98), in males 25.65% (95% CI 25.39, 
25.92) and in females 32.49% (95% CI: 32.23, 32.75). An especially 
large reduction in the age-standardized prevalence of cataract- 
related blindness amongst adults aged ≥50 years (both sexes) was 
found in Southeast Asia, East Asia and Oceania (−42.99% [95% UI: 
−43.10, −42.88]), North Africa and Middle East (−39.97% [95% UI: 
−40.13, −39.81]) and South Asia (−36.53% [95% UI: −36.65, 
−36.41]), with a modest reduction in high-income countries 
(−6.86% [95% UI: −7.10, −6.62]) (Table 4). The greatest 
percentage increases in absolute number of cases were in Latin 
America and the Caribbean 71.25% (95% UI 70.86, 71.64) and in 
high income countries 49.30 (95% UI 48.92, 49.69). Only Central 
Europe, Eastern Europe, and Central Asia showed a reduction in 
the caseload (−4.40% [95% UI −4.66, −4.14].

Between 2000 and 2020, the global percentage change in age- 
standardized prevalence of cataract MSVI among adults ( ≥ 50 
years) increased (7.17% [95% UI: 6.98, 7.36]), among males (4.70% 
[95% UI 4.52, 4.89]) and females (8.94% [95% UI: 8.75, 9.13]) 
(Table 5). However, the absolute number of cases increased by 
93.11% (95% UI: 92.75, 93.46), in males 93.69% (95% CI 93.32, 
94.05) and in females 92.70% (95% CI: 92.36, 93.04). Sub-Saharan 
Africa (2.29% [95%UI 2.12, 2.47]) and Southeast Asia, East Asia and 
Oceania 1.96% [95%UI 1.78, 2.13]) were the only world regions 
where a substantial increase in the age-standardized prevalence 

of cataract MSVI was observed with notable decreases in South 
Asia (-5.53 [95% UI: -5.69, -5.37]) and Latin America and Caribbean 
(-4.83% [95% UI: -5.01, -4.65]). The increase in the absolute 
number of cataract MSVI cases was greatest in Southeast Asia, 
East Asia, and Oceania (115.21% [95%UI 114.83, 115.58]), and least 
in Central Europe, Eastern Europe, and Central Asia (38.18% [95% 
UI 37.87, 38.49]) (Table 5).

DISCUSSION
Cataract, the world’s leading cause of blindness, remains one of 
the greatest opportunities in global health to make impactful and 
cost-effective contributions. Cataract surgery is safe and highly 
effective with both higher and lower technology approaches (e.g., 
phacoemulsification or extracapsular techniques respectively), 
and can be provided relatively inexpensively [23]. As a surgical 
condition, it requires a system able to provide one-at-a-time 
clinical care, like most causes of blindness and visual impairment. 
There are various eye service delivery models that can be used to 
address the cataract burden. However, it makes sense to combine 
it in a system with other ophthalmic services, ethically addressing 
other issues that will come to the attention of the service as well 
as providing a more professional-friendly work environment to 
retain capable eye care professionals (ophthalmologists, optome
trists, eye nurses and others).

As an endemic condition, the ideal approach to the problem is 
to develop sufficient capacity and health system functionality to 
make ophthalmic surgery widely available worldwide. Given the 
relatively low level of infrastructure and consumables required for 
quality surgery, government health systems are well positioned to 
address this issue for the economically poorest persons. While 
funding limitations may constrain their systems’ scale [24], 
cataract surgery has considerable economic and quality of life 
benefits compared to its cost [10], which can offset the 
investment. Moreover, several health systems in different loca
tions have demonstrated that self-sustaining services can be 
provided at costs most patients are willing to pay while also 
generating surpluses to provide service to the very poor [25, 26]. 
Such “cross-subsidizing” systems have made a large contribution 
to alleviating cataract blindness in much of the world, although 
these require a dominant service provider e.g. Aravind Eye Care 

Fig. 1 Crude prevalence of Blindness and MSVI due to cataract in 2020 globally by age.
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System in South India. Systems for eye care should contemplate 
the value of ”patient financial contribution” for cataract surgery as 
much as possible; offering universal free or highly subsidized 
surgery may unnecessarily leave that health care financing 
resource at the table. In addition, surgical campaigns have been 
used extensively to deal with “backlogs” in cataract blindness; 
these are ideal for unreached/remote areas where development is 
unlikely to reach the cataract blind on a reasonable time scale 
without interfering with the ultimate solution of local capacity 
development. Our data demonstrate that these sorts of efforts 
have been fruitful in reducing the per capita levels of cataract 
blindness over the last 20 years over much of the world. Indeed, 
the World Health Assembly Global Action Plan target of a 25% 
reduction from 2010 to 2019 in avoidable vision impairment 
(WHA 66.3 24/5/2013) was met for cataract blindness (from an 
age-adjusted prevalence perspective) [18].

However, the successes have not kept pace with the impact of 
population growth and aging, with the result that the number of 
cataract blind is substantially increasing. Cataract also remains the 
leading cause of blindness despite these improvements and its 
favorable treatability. Thus, further investment in sustainable 
health systems able to provide quality cataract surgeries is likely 
to provide very substantial societal and economic net benefits. 
Because development is a long-term proposition, sustained 
commitment will be needed, whether through committed 
funders (e.g., government or charity programs) or self-sustaining 
organizations (private non-profit or social enterprise systems, or 
government systems allowing cost recovery).

While our data demonstrate a notable improvement in 
blindness (worse than 20/400 visual acuity), we did not see a 
similar decrease in MSVI (worse than 20/60 to 20/400) which also 
is associated with substantial disability/economic impact [27, 28]. 
Indeed, MSVI became more prevalent and nearly doubled in the 
number of cases. This pattern suggests successful targeting of the 
most severely impaired cases, albeit at the neglect of the less 
severely impaired. However, MSVI also needs to be targeted to 
alleviate visual disability and its socioeconomic impacts [27, 28]. 
Indeed, research into willingness to pay for cataract surgery 
suggests that people in the MSVI range (e.g., younger people 
otherwise capable of employment) may be more willing to pay 
for cataract surgery than more severe “blind” persons [26]. 
Expansion of the indications for cataract surgery may be needed 
to accomplish improvements in cataract MSVI also [29].

The WHO criteria score blindness and visual impairment based 
on the vision in the better eye. Following this logic, it would seem 
sensible in an economically constrained environment to focus on 
operating one eye. However, second eye surgeries also have 
important benefits to vision, visual ability and well-being [30, 31], 
and has been shown to have very high cost-effectiveness (cost 
per quality-adjusted life year gained) and a favorable cost- 
effectiveness in an evidence-based review [32, 33]. In addition, 
second eye surgery provides insurance that vision could continue 
in the event something happened to the first eye for persons in 
locations with poor service access. Binocular vision is important 
for activities requiring depth perception, falls prevention, 
increases contrast sensitivity and provides better binocular visual 
acuity than single eye surgery alone [31]. Because case finding of 
second eye cataracts and second eye operations have less 
marginal cost for bilateral cases than first eye cataracts [34], it is 
desirable to operate second eyes as well. Persons also may be 
more willing to pay for a cataract surgery after seeing the result of 
first eye cataract surgery [33]. Second eye cataract surgeries 
generally should be made available to patients in cataract 
programs, especially if patients are willing to pay some or all of 
the cost.

While improvements in cataract blindness were observed over 
the last 20 years, huge disparities in the prevalence remain 
between low- and high-income regions. South Asia has the 

highest number of cataract blind and by far the highest 
prevalence, a significant focus in this super region has the 
greatest potential for improvement. However, other poor regions 
(e.g., Sub-Saharan Africa) which are expected to see a growth in 
the elderly population in coming years and have a very high 
prevalence of cataract blindness amongst the elderly needing 
aggressive efforts to develop an eye care system capable of 
handling the volume of cataract surgery and other eye care 
services which can be forecast to be needed. Given the very low 
number of ophthalmologists and other eye care professionals in 
these areas, the time is now to strengthen and expand both 
training and systems for eye care delivery [34].

Our results demonstrated again that women are disproportio
nately represented amongst the cataract blind and visually 
impaired, and that the inequity is widening. The extent of this 
difference varies across the globe, but is generally consistent. The 
difference might reflect differences in family willingness to pay for 
male and female surgery [35]. Differences in acceptance of 
surgery between males and females could be another explana
tion. However, acceptance of clinical services tends to be higher 
among women than men in high income settings. Notably, 
female survival is generally longer than male survival which might 
be associated with a higher burden of age-related cataract even if 
service utilization were equal. Baruwa et al found that five years’ 
access to free cataract screening and low-cost high quality 
cataract surgery was associated with equalization in willingness to 
pay for cataract surgery across males and females [36]. Improving 
cataract surgery quality, community knowledge of the benefits of 
cataract surgery, and reducing barriers to surgical access likely are 
among the core strategies that need to be implemented in order 
to overcome the male-female gap in cataract surgery utilization. 
Without foregoing the promotion of cataract surgery among 
males, who also need to increase cataract surgery utilization, 
female surgery promoters and other strategies to increase female 
use of cataract surgery also could be helpful to reduce the 
disproportionately higher female cataract blindness and visual 
impairment burden.

The impact of the COVID-19 pandemic on cataract blindness is 
unclear at this time. Emerging evidence that service delivery was 
adversely affected during the emergency phase of the pandemic 
may drive the cataract burden up [37]. This may be offset by 
global decreases in life expectance from the disease and its 
sequelae [37]. These impacts may not be visible for several years, 
but are likely to be overwhelmed by existing trajectories of 
population growth and ageing.

In summary, as the population grows and ages while coverage 
of cataract surgery remains incomplete, immense numbers of 
people remain blind and vision impaired from cataract. These 
numbers are expected to continue growing markedly as the 
population increases and ages worldwide, especially in the least 
developed countries with young but rapidly aging populations 
and high cataract blindness/MSVI prevalence. While much has 
been achieved by initiatives to tackle cataract blindness, much 
more needs to be done to provide cataract surgery to those in 
need. Programs for delivering cataract to the vision impaired 
should not only target the blind, but also those with MSVI who 
also substantially benefit from treatment and appear to be under- 
targeted. High quality service provision is essential for inciting 
demand for cataract surgery, and thus is a key issue along with 
increasing the number of surgeries. Ophthalmologist training, 
which takes a long time, needs to be developed urgently in areas 
of insufficient coverage. Eye care systems in which ophthalmol
ogists can operate successfully and other eye care professionals 
can work successful also are very important. While all regions with 
substantial numbers of cataract blind need increased services, 
females especially need to access cataract surgery more. 
Culturally appropriate efforts to promote female cataract surgery 
are an important piece of what needs to be done. Globally, 
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immense increases in resource mobilization for treating cataract 
are required. All sources of healthcare financing need to be 
tapped to develop sustainable eye care systems able to tackle the 
cataract problem with high quality surgery.

SUMMARY

What was known before

Globally, in 2020, 17.0 million people were blind and nearly 
83.5 million were visually impaired by cataract.

What this study adds

The contribution of cataract to blindness and moderate and 
severe vision impairment (MSVI) by region and the change in this 
contribution between 2000 and 2020. The change in global age- 
standardized prevalence of cataract-related blindness and MSVI 
between 2000 and 2020 and the differences by sex and region.
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