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Abstract 

Background: To evaluate the global burden of cataracts by year, age, region, gender, and socioeconomic status 
using disability‑adjusted life years (DALYs) and prevalence from the Global Burden of Disease (GBD) study 2019.

Methods: Global, regional, or national DALY numbers, crude DALY rates, and age‑standardized DALY rates caused by 
cataracts, by year, age, and gender, were obtained from the Global Burden of Disease Study 2019. Socio‑demographic 
Index (SDI) as a comprehensive indicator of the national or regional development status of GBD countries in 2019 was 
obtained from the GBD official website. Kruskal‑Wallis test, linear regression, and Pearson correlation analysis were 
performed to explore the associations between the health burden with socioeconomic levels, Wilcoxon Signed‑Rank 
Test was used to investigate the gender disparity.

Results: From 1990 to 2019, global DALY numbers caused by cataracts rose by 91.2%, crude rates increased by 32.2%, 
while age‑standardized rates fell by 11.0%. Globally, age‑standardized prevalence and DALYs rates of cataracts peaked 
in 2017 and 2000, with the prevalence rate of 1283.53 [95% uncertainty interval (UI) 1134.46–1442.93] and DALYs rate 
of 94.52 (95% UI 67.09–127.24) per 100,000 population, respectively. The burden was expected to decrease to 1232.33 
(95% UI 942.33–1522.33) and 91.52 (95% UI 87.11–95.94) by 2050. Southeast Asia had the highest blindness rate 
caused by cataracts in terms of age‑standardized DALY rates (99.87, 95% UI: 67.18–144.25) in 2019. Gender disparity 
has existed since 1990, with the female being more heavily impacted. This pattern remained with aging among differ‑
ent stages of vision impairments and varied through GBD super regions. Gender difference (females minus males) of 
age‑standardized DALYs (equation: Y = ‑53.2*X + 50.0, P < 0.001) and prevalence rates (equation: Y = − 492.8*X + 521.6
, P < 0.001) was negatively correlated with SDI in linear regression.

Conclusion: The global health of cataracts is improving but the steady growth in crude DALY rates suggested that 
health progress does not mean fewer demands for cataracts. Globally, older age, females, and lower socioeconomic 
status are associated with higher cataract burden. The findings of this study highlight the importance to make 
gender‑sensitive health policies to manage global vision loss caused by cataracts, especially in low SDI regions.
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Introduction
Cataract, defined as loss of lens transparency, causes 
alteration of refractive properties and elevated light scat-
tering, resulting in hazy vision or blindness [1]. Cata-
ract is one of the leading causes of blindness worldwide 
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[2, 3]. The prevalence of cataracts increases with age, 
ranging from 3.9% among 55–64 years to 92.6% among 
those 80 years and older [4]. In 2010, there were 10.8 mil-
lion cataract blind people [5], this number is expected 
to increase to 40 million in 2025 with the aging of the 
world’s populations and greater life expectancies [6]. 
The impact of cataracts on visual loss, especially in an 
elderly population, exacerbates the risk of dementia [7], 
increases the likelihood of falls and road traffic crashes 
[8, 9], can markedly affect the quality of an individual’s 
life and ultimately leads to higher mortality [10].

As yet, there are no preventative or therapeutic drugs 
against cataracts have been approved, leaving surgery as 
the only effective treatment option [11]. Due to refine-
ments in modern cataract Surgical techniques, the pro-
cedure is considered to be relatively safe and can improve 
the visual function of patients well [12]. Research has 
found that timely and equitable access to cataract sur-
gery can prevent fall-related injuries and support healthy 
aging [8, 9]. Some studies also suggest that cataract 
extraction is associated with a lower risk of develop-
ing dementia among older adults [7]. Given our globally 
aging population, the number of people affected with 
cataracts is predicted to increase worldwide, especially in 
low-income nations with limited access to surgery [13]. 
The management of cataracts will become a socioeco-
nomic challenge since the social and economic costs of 
cataracts are quite staggering and the demand for cata-
ract surgery far exceeds limited public health resources.

Despite the efficacy and advantage of cataract surgery, 
it is not equally accessible to the world’s population [14, 
15]. Especially in developing countries, people might not 
have the necessary financial means or access to a surgeon 
who can operate cataract surgeries. Hence, most cataract 
around the world remains untreated. Disease burden, 
cataract surgical rate/coverage, and human resources are 
endorsed as the national indicator for monitoring eye 
services by the World Health Assembly [16]. The health 
burden of disease can be quantified using disability-
adjusted life years (DALYs). DALYs are the sum of years 
lived with disability (YLDs) and years of life lost (YLLs) 
owing to premature death [17]. To better evaluate the 
global burden of cataracts, we use prevalence and DALYs 
from the GBD 2019 study as the main measurements to 
make comparisons across the year, age, region, gender, 
and socioeconomic status. We aimed to raise the atten-
tion of the public to prompt the treatment of cataracts 
and provide a reference for health policymaking.

Methods
Overview
The GBD study estimates incidence, prevalence, mor-
tality, YLLs, YLDs, and DALYs due to different diseases 

and injuries, based on the data extracted from censuses, 
household surveys, civil registration and vital statistics, 
disease registries, health service use, air pollution moni-
tors and other sources [17]. Uncertainty intervals (UIs) 
were generated for every metric using the 25th and 975th 
ordered 1000 draw values of the posterior distribution. 
Ethics approval and informed consent were not required 
for this study because of public accessibility to the data.

Data extraction
Detailed methods for estimating DALYs have been men-
tioned in related publications [17, 18]. According to the 
GBD 2019 study, DALYs estimates for cataracts were 
equal to YLDs [17]. To avoid confusion, DALYs are used 
uniformly below.

Interested data regarding cataracts were collected 
from the Global Health Data Exchange (http:// ghdx. 
healt hdata. org/ gbd- resul ts- tool), including the follow-
ing: (1) global total and age- and gender-specific data 
of prevalence and DALYs, as absolute number and age-
standardized rates (per 100,000 population) from 1990 to 
2019; (2) global total and gender-specific data of preva-
lence and DALYs from 1990 to 2019, as crude rates (per 
100,000 population); (3) GBD super regions total and 
gender-specific prevalence and DALYs data in 1990 and 
2019, as age-standardized rates of causes attribute to 
vision loss in 1990 and 2019; (4) World Health Orgniza-
tion (WHO) regions total and gender-specific prevalence 
and DALYs, as absolute number and age-standardized 
rates from 1990 to 2019 and (5)Socio-demographic Index 
(SDI) of GBD countries in 2019.

Moderate and severe vision impairment (MSVI) is 
defined as visual acuity (VA) worse than 6/18, but equal 
to or better than 3/60, while the blindness definition was 
VA < 3/60 or visual field around central fixation < 10%, 
based on Snellen charts in meters. Total vision loss 
equaled the sum of different stages of vision loss [10].

Socioeconomic status
The SDI is a composite indicator of income per cap-
ita, years of schooling, and fertility rate in females 
younger than 25 years [18]. The SDI varies from 0 to 1, 
with a higher value implicating better socioeconomic 
development: high SDI countries (SDI > 0.81), high-
middle SDI countries (0.70 < SDI ≤ 0.81), middle SDI 
countries(0.60 < SDI ≤ 0.70), low-middle SDI countries 
(0.46 < SDI ≤ 0.60) and low SDI countries (SDI ≤ 0.46).

Forecasting cataract burden beyond 2019
Auto-Regressive Integrated Moving Average (ARIMA) 
model is a popular and widely used statistical method 
for time series prediction in epidemiological studies [19]. 
ARIMA model was performed in R Statistical Software 

http://ghdx.healthdata.org/gbd-results-tool
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(version 4.1.2) with forecast (version 8.16) and tseries 
(version 0.10–51) packages to forecast the health burden 
caused by cataracts from 2018 towards 2050 in terms of 
age-standardized rates of DALY and prevalence. ARIMA 
is specified by three main component parameters known 
as p, d, and q. P stands for autoregression, represents 
the number of lag observations in the model; d stands 
for integrated, represents the number of times input raw 
data are differenced and q stands for moving average, 
represents the size of moving average window applied to 
lagged observations. We established an ARIMA model to 
make the prediction and then tested the model.

Statistical analyses
Age-standardized rates and crude rates of DALY and 
prevalence were expressed as the number per 100,000 
population with 95% UIs. Comparisons of gender differ-
ences in national DALY numbers and crude DALY rates 
for each age group were performed by Wilcoxon signed-
rank test. The differences in age-standardized DALY rates 
among five SDI-based country groups were explored by 

the Kruskal-Wallis test, Pearson correlation analyses, and 
linear regression analyses were performed to explore the 
relationship between gender difference in age-standard-
ized DALY rates and prevalence rates with SDI.

All statistical analyses were performed using R Statis-
tical Software (version 4.1.2; R Foundation for Statistical 
Computing, Vienna, Austria). P value less than 0.05 was 
considered statistically significant.

Results
Global trends in DALY and prevalence of cataracts
The absolute numbers of DALYs and prevalence 
caused by cataracts witnessed ascending trends over 
the past decades, both peaked in 2018 at 6.80 million 
(95%UI:4.81–9.21) and 98.41 million (95%UI:86.94–
110.98) respectively, but fall simultaneously in 2019 
(Fig.  1A). After accounting for the growing population, 
the crude DALY rates increased by 32.2% from 65.28 
(95% UI: 46.39–88.22) in 1990 to 86.29 (95% UI: 61.53–
116.40) in 2019 and the crude prevalence rates rose by 
58.5% from 791.36 (95% UI: 705.23–890.03) to 1253.93 

Fig. 1 Trends in global burden of cataracts in terms of DALY numbers (A), crude DALY rates (B), and age‑standardized DALY rates (C), from 1990 to 
2019. Shaded areas represent 95% uncertainty intervals. DALYs = disability‑adjusted life years
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(95% UI: 1103.34–1417.73) in 2019 (Fig. 1B). After adjust-
ing for population size and age structure, the age-stand-
ardized DALY rates fell by 11.0% from 93.17 (95% UI: 
66.14–125.32) in 1990 to 82.94 (95% UI: 59.06–111.75) 
in 2019 (Fig. 1C). However, the age-standardized preva-
lence rates rose slightly from 1150.56 (95% UI: 1027.31–
1287.40) to 1207.89 (95% UI: 1065.04–1361.26) (Fig. S1).

Cataract burden stratified by age and gender
GBD Study 2019 started to capture DALYs due to cata-
racts for persons aged 20–24 years old, the DALY num-
bers and crude DALY rates stratified by age and gender 
were available for 204 countries. Wilcoxon Signed-Rank 
Test showed significant gender differences in global 
DALY numbers and crude DALY rates in different age 
groups (p < 0.05), global DALYs numbers and DALY rates 
were higher in older females than in males of the same 
age. The changes in DALY numbers by age were similar 
in both sexes, remaining steady growth and reaching two 
peaks in the age range of 70 to 74 years. The gender ine-
quality of DALYs increased with age, while peaked in the 
80–84 age group, with DALYs of 0.50 (95% UI: 0.35–0.68) 
million among women versus 0.30 (95% UI: 0.21–0.42) 
million among men (Fig.  2A). The crude DALY rates 
by age in both genders have a similar trend, increasing 
slowly under 50 years of age and rapidly above 50 years of 
age (Fig. 2B).

Cataract burden by socioeconomic status and region
SDI data in 2019 were available for 204 countries and 
were classified into five groups, including 39 high-SDI, 
45 high-middle-SDI, 47 medium-SDI, 37 low-middle-SDI 

and 36 low-SDI countries and territories. Kruskal-Wallis 
tests indicated that age-standardized DALY rates dif-
fered significantly among countries with different SDI 
regions in 2019 (χ2 (4) = 151.81, p < 0.001). At the same 
time, there was strong difference of age-standardized 
prevalence rates among countries in different SDI 
regions in 2019 (χ2(4) = 129.76, p < 0.001). Multiple com-
parisons using Bonferroni Correction revealed higher 
both age-standardized rates of DALY and prevalence in 
lower HDI countries. The medians (interquartile ranges) 
of age-standardized DALY rates in low, low-middle, 
middle,high-middle,and high SDI countries were 99.37 
(74.70–121.19), 93.46 (66.44–114.30), 68.96 (55.86–
104.85), 32.79 (19.78–92.26) and 19.47 (18.53–22.32), 
respectively. In high-middle SDI region, age-standardized 
DALY rates and age-standardized prevalence rates were 
negatively correlated with SDI in Pearson correlation 
(r = − 0.234, p = 0.027) and (r = − 0.288, p = 0.006), with 
linear regression (equation: Y = − 333*X + 307.1) and 
(equation: Y = − 6187*X + 5588), respectively (Fig.  3C, 
D).

Wilcoxon Signed-Rank Test showed gender inequal-
ity in all SDI regions in terms of age-standardized 
DALY rates and age-standardized prevalence rates in 
2019 (p < 0.001) (Fig.  3A, B). Further analyses revealed 
that female-minus-male difference in age-standard-
ized rates of DALY and prevalence were both nega-
tively related to SDI, in Pearson correlation (r = − 0.488, 
p < 0.001) and (r = − 0.437, p < 0.001), with linear regres-
sion (equation: Y = − 53.2*X + 50.0) and (equation: 
Y = − 492.8*X + 521.6), implying greater gender inequal-
ity in countries with lower SDI (Fig. 3E, F).

Fig. 2 Global burden of cataracts in terms of DALY numbers (A), crude DALY rates (B) by age and gender in 2019. DALYs = disability‑adjusted life 
years
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Gender inequality in the global burden of cataracts 
has persisted from 1990 to 2019 and has even gradually 
increased over the decades. The age-standardized DALY 
rates were 88.46 among males vs. 97.44 among females 
in 1990, and 74.91 vs.89.82 in 2019 (Figure S2). Regional 
trend plots revealed the persisting gender inequality in 
age-standardized DALY rates and prevalence rates in 
all WHO regions since 1990 through 2019 (Fig.  4). The 
gender inequality observed in the South-East Asia region 
was greater than that in the other WHO regions, with the 
highest both age-standardized rates of DALY and prev-
alence. In general, females had a higher burden of cata-
racts than males of the same time in all WHO regions, 
except in the African region.

Cataract‑related vision loss burden by GBD super regions
The dual-pie charts depicted the proportion of gender 
and vision impairments burden due to cataract distri-
bution in global and 21 GBD super regions in 2019 by 
adjusted prevalence rate (Fig.  3). In most GBD super 
regions, moderate vision loss took the majority parts, 
with Oceania [1740.26 (95% UI 1469.02–2026.46)], South 
Asia [1701.85 (95% UI 1417.98–2010.97)] and South-
east Asia [1692.06 (95% UI 1483.92–1899.73)] in top 
three places in terms of age-standardized prevalence 
rates. Meanwhile, in Southern Sub-Saharan Africa where 
blindness counted for the most [339.26 (95% UI 285.57–
399.31)] by age-standardized DALY rates. In 19 out of 21 
regions (besides the global situation), female subjects suf-
fered a higher burden of cataract-related vision loss com-
pared to males in terms of all vision loss. The most severe 
imbalance was observed in Eastern Europe (female ver-
sus male: 1.36 times) (Fig. 5).

We then plotted DALYs data stratified by vision loss 
severity throughout GBD super regions (Fig.  4), show-
ing blindness holds a great proportion. The leading three 
regions with the smallest DALYs rates were High-income 
North America [female 7.41 (95% UI 4.21–11.93) ver-
sus male 5.27 (95% UI 3.04–8.58)] in terms of moderate 
vision loss, Central Sub-Saharan Africa [female 5.66 (95% 
UI 3.37–8.78) versus male 3.94 (95% UI 2.36–6.26)] of 
severe and Western Europe [female 3.75 (95% UI 2.31–
5.58) versus male 3.61 (95% UI 2.28–5.41)] of blindness. 
The adjusted DALYs rates of blindness and vision impair-
ment in 2019 were slightly higher among females than 
among males across most of the regions (Fig.  6). Detail 
data on vision loss prevalence rate and DALYs rate due to 
cataract were displayed in Tables 1 and 2.

Predicted global burden of cataract
ARIMA model was used to predict the global burden 
of cataracts in terms of age-standardized rates of DALY 
and prevalence beyond 2019. Generally, both changes in 
age-standardized DALY rates and prevalence rates were 
in the wave trend, they declined from 1990 to 1995 and 
then increase, but there was a significant decrease since 
2017. Nevertheless, age-standardized DALYs and preva-
lence rates of cataracts peaked in 2000 and 2017, with 
94.52 (95% UI 67.09–127.24) per 100,000 population and 
1283.53 [95% uncertainty interval (UI) 1134.46–1442.93], 
respectively. Age-standardized DALY rates showed a 
trend of fluctuation by ARIMA (2,0,2) model beyond 
2019, estimated as 91.52 (95% UI: 87.11–95.94) by 2050. 
While another ARIMA (3,1,0) model revealed that age-
standardized prevalence rates would keep steady at 
1232.33 (95% UI 942.33–1522.33) by 2050 (Fig. S3).

Discussion
This study comprehensively demonstrated the trend of 
the global burden of cataracts by year, age, gender, and 
socioeconomic status with measurements of preva-
lence and DALYs. We found that gender inequality in 
the global burden of cataracts had persisted since 1990, 
increased with age, and was greater in countries and ter-
ritories with lower socioeconomic development. From 
1990 to 2019, global DALY numbers and crude rates rose 
gradually, while age-standardized rates declined. Since 
age-standardized prevalence rates exclude the effect of 
population size and age structure, revealing the true bur-
den of disease. It indicates that progress was made in the 
fight against cataracts, but we still face enormous chal-
lenges in avoiding vision impairment caused by cataracts, 
due to the growing and aging population.

In an era of shifting global agendas, more emphasis is 
expanded on non-communicable diseases and injuries 
along with communicable diseases. Ono et  al. reported 
for the first time that cataracts have the most uneven dis-
tribution at the global level among non-communicable 
eye diseases, using disability-adjusted life-year data from 
the 2004 GBD study [20]. Yan and his colleagues [21] 
based on the data from the GBD 2017 study, found socio-
economic status was inversely associated with the bur-
den of cataracts, which has been also confirmed in our 
study [22]. A similar trend has been visible in some pre-
vious investigations [22, 23]. HDI (human development 
index) was mostly used in previous studies, which is a 
product published by the United Nations Development 

(See figure on next page.)
Fig. 3 Health burden of cataracts in SDI regions in 2019. Gender‑specific burden in terms of age‑standardized DALY rates (A), and age‑standardized 
prevalence rates (B) in 204 countries. Age‑ standardized DALY rates (C), and age‑standardized prevalence rates (D) in different SDI regions. 
Association between gender difference of age‑standardized DALY rates (E), and age‑standardized prevalence rates (F) with SDI. Shaded areas 
represent 95% uncertainty intervals. SDI = socio‑demographic index; DALYs = disability‑adjusted life years
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Fig. 3 (See legend on previous page.)
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Programme (UNDP) covering social and economic fac-
tors in three areas (health, education, and living stand-
ards) [14]. However, changes were made to the definition 
of HDI before and after 2010. To ensure comparabil-
ity between different years, the development status of a 
country/region was evaluated by SDI in our study. We 
found that age-standardized DALY rates differed among 
countries with different SDI regions, with cataract bur-
den being more concentrated in countries with lower 

socioeconomic status. In high-middle SDI countries, a 
significant negative correlation exists between age-stand-
ardized DALY rates and SDI. Similarly, socioeconomic 
disparity also exists in many eye diseases, Li et al. found 
less developed countries tend to have a higher burden of 
uncorrected refractive error [24].

This association may be due to better eye care and 
greater access to cataract surgery in countries with high 
SDI. The research found that the prevalence of blindness 

Fig. 4 The persistence of gender inequality in WHO regional burden of cataracts in terms of age‑standardized DALY rates (A), and age‑standardized 
prevalence rates (B) from 1990 to 2019. DALYs = disability‑adjusted life years
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was negatively correlated with the density of ophthal-
mologists. Higher national income was associated with 
a higher density of ophthalmologists, ranging from an 
average of 76.2 ophthalmologists per million population 
in high-income countries to an average of 3.7 ophthal-
mologists in low-income countries, with a difference of 
18 times [15]. Wang eal. Documented the strong associa-
tions of socioeconomic indices with quantity and quality 

of cataract surgery, the countries with the highest socio-
economic level had the best cataract surgery outcomes 
[14]. Low-income countries with lower cataract surgical 
coverage, in part due to inadequate training opportuni-
ties for young surgeons [25].

In 1999, the WHO and the International Agency for 
the Prevention of Blindness (IAPB) launched the VISION 
2020 global initiative to eliminate avoidable blindness by 

Fig. 5 Age‑standardized prevalence rates of blindness, moderate and severe vision impairment associated with cataracts by GBD super regions and 
gender in 2019. DALYs = disability‑adjusted life years
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2020 [26]. Cataracts and uncorrelated refractive errors 
are considered the main objects of WHO and VISION 
2020 initiatives. However, the refractive error can be 
corrected by spectacles, there is no effective conserva-
tive method for cataracts except surgery. Cataract is the 
leading global cause of blindness in those aged 50 years 
and older [27], impairs vision, and affects the patient’s 
quality of life. Improving vision timely facilitates many 
daily life activities, enables better educational achieve-
ments, and increases work productivity, reducing ine-
quality. Studies have also shown that cataract surgery 
can reduce the risk of dementia and fall. The incidence of 
falls among older people referred for cataract surgery was 
31% lower after first eye surgery, and a further 50% lower 
after second eye surgery, by restoring binocular vision 
[9]. Cataract surgery is a disability-preventing and highly 
cost-effective intervention costing less than $100 per 
DALY avoided [28]. Therefore, cataract surgery leads to 

huge socioeconomic benefits and improvement in well-
being and quality of life. Nonetheless, cataract surgery is 
not a panacea for all problems. With the population aging 
and life expectancy rising, demand for cataract surgery 
is surging. A total of $5733 million investment was esti-
mated to be required for eliminating blindness due to 
cataracts between 2010 and 2020, which is a great finan-
cial burden and a challenge to public health [29]. Beyond 
that, the incidence of cataract surgical complications was 
1.2%, including posterior capsular rupture, cystoid macu-
lar edema, retinal detachment, and endophthalmitis [30]. 
Most of these complications of surgery may need further 
intra- or postoperative management. Although DALY is 
lower in high-income countries, it may require higher 
environmental costs, against the idea of sustainable 
development. For example, a phacoemulsification cata-
ract extraction in a UK hospital produced more than 20 
times the greenhouse gas emission of the same procedure 

Fig. 6 Age‑standardized DALY rates of blindness, moderate, severe and all vision impairment associated with cataracts by GBD super regions and 
gender in 2019. DALYs = disability‑adjusted life years
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in an Indian hospital [31]. Progress in improving the 
global burden of cataracts has been achieved in recent 
years, but much more remains to be done.

Previous studies mostly concentrated on the overall 
visual impairment caused by cataracts, but the different 
levels of visual impairment (moderate, severe vision loss, 
and blindness) remain unknown. We found moderate 
vision loss took the majority in terms of age-standardized 
prevalence rates of cataracts, while age-standardized 
DALY rates of blindness predominated. DALY reflects 
the gap between the actual health status and the norma-
tive situation. It indicates that cataract blindness dam-
ages the healthy life years of patients and quality of life 
seriously, even at low prevalence rates. What’s more, 
we found gender inequality in the burden of cataracts 
had persisted since 1990, and the inequality remained 
with aging among different stages of vision impairments 
and regions with different levels of development. Other 
studies have found similar patterns of gender disparity 
[23], including but not limited to cataracts, uncorrected 
refractive error [24], age-related macular degeneration 
[32], and diabetes retinopathy [33] also share the same 
pattern.

One possible explanation is that women have a higher 
prevalence of cataracts and a longer life expectancy. 
According to the World Health Organization’s official 
website, the average life expectancy of women in 2020 is 
generally higher than that of men. Japan ranks first with 
an average life expectancy of 83.7 years, while the aver-
age life expectancy of women is 86.8, while that of men is 
only 80.5 [34]. Another explanation may have to do with 
gender inequality, which has been a problem throughout 
the world for many years. There is evidence suggesting 
that women are disadvantaged in areas such as education, 
job opportunities, income distribution, and medical care 
[35]. Although 60% of cataract patients are women, men 
are 1.39 times more likely than women to undergo cata-
ract surgery [36]. Compared with men, women have less 
support from family and less control over finances, which 
may hinder their access to cataract surgery. For children 
with bilateral cataracts, girls are also less likely to undergo 
surgery than boys in low-income countries [37]. There-
fore, more attention should be paid to eye care services 
for women, eliminating gender inequality is an important 
part of combating the global burden of cataracts.

The limitations of this study should not be ignored. 
First, the accuracy of health burden information is lim-
ited by the source of original data, which the GBD 2019 
study noted in their reports [17]. In absence of data, the 
out-of-sample prediction validity dependent on mod-
eling is bound to bring some deviation. Second, the 
use of aggregate data at the first level of administrative 

organization within each country level ignoring data 
from subnational locations would be a source of bias. 
There can be great variation inside a country, and 
extending conclusions to a particular region should 
be cautious. Moreover, COVID-19 has changed the 
way people live around the world, which may lead to 
a decrease in the predictive accuracy of ARIMA mod-
els. In the outpatient clinic, due to the lockdown policy, 
we found that many cataract patients have poor vision 
when they see a doctor, and the times waiting for cata-
ract surgery are longer, which is bound to affect their 
quality of life.

In summary, this study showed global health progress 
in cataracts with age-standardized DALYs rate decreas-
ing in the past few decades. The aging of the population 
is outpacing the growth of the profession, cataract still 
reminds a global public health concern. Cataract-related 
health services should be strengthened for the older 
population, females, and people in lower SDI regions. 
Hopefully, our study could raise awareness of the dis-
ease burden of cataracts and would be valuable for policy 
making and program planning.

Abbreviations
DALY: Disability adjusted life years; GBD: Global Burden of Disease; WHO: World 
Health Orgnization; YLD: Years lived with disability; YLL: Years of life lost; SDI: 
Socio‑demographic Index; MSVI: Moderate and serve visual acuity; VA: Visual 
acuity; ARIMA: Auto‑ Regressive Integrated Moving Average; UI: Uncertainty 
intervals; HDI: Human development index; UNDP: United Nations Develop‑
ment Programme.

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12889‑ 022‑ 14491‑0.

Additional file 1: Figure S1‑3. 

Acknowledgments
Not applicable.

Authors’ contributions
Rui Fang developed the concept for the manuscript, enrollment of partici‑
pants, data gathering and drafted the manuscript, and conducted data analy‑
sis. Ning‑xin Lv, Yang‑fan Yu, Zhaochuan Liu and En‑jie Li critically verificated 
the data obtained from the GBD database. Xu‑Dong Song and Hong‑Gang 
Zhou drafted and revised the manuscript. All authors read and approved the 
final manuscript.

Funding
National Key R&D Program of China (2018YFC0116002); Special Fund for Clini‑
cal Research of Wu Jieping Medical Foundation (320.6750.1365).
The funding organizations had no role in the design or conduct of this 
research.

Availability of data and materials
Data was acquired from the Global Health Data Exchange (http:// ghdx. healt 
hdata. org/ gbd‑ resul ts‑ tool).

https://doi.org/10.1186/s12889-022-14491-0
https://doi.org/10.1186/s12889-022-14491-0
http://ghdx.healthdata.org/gbd-results-tool
http://ghdx.healthdata.org/gbd-results-tool


Page 15 of 16Fang et al. BMC Public Health         (2022) 22:2068  

Declarations

Ethics approval and consent to participate
Ethics approval and informed consent were not required for this study 
because of public accessibility to the data.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests with respect to the 
research, authorship, and/or publication of this article.

Author details
1 Beijing Tongren Hospital, Beijing 100730, China. 2 Capital Medical University, 
Beijing 100730, China. 3 Beijing Tongren Eye Center, Beijing 100730, China. 
4 Beijing Ophthalmology&Visual Sciences Key Lab, Beijing 100730, China. 5 The 
State Key Laboratory of Medicinal Chemical Biology, College of Pharmacy 
and Key Laboratory of Molecular Drug Research, Nan kai University, Tianjin, 
China. 

Received: 21 August 2022   Accepted: 31 October 2022

References
 1. Manuel R, Oliver F, Martin K. The human lens: an antioxidant‑dependent 

tissue revealed by the role of caffeine. Ageing Res Rev. 2022;79:101664. 
https:// doi. org/ 10. 1016/j. arr. 2022. 101664.

 2. Kovin N, Kempen John H, Stephen G, et al. Prevalence and causes of 
vision loss in sub‑Saharan Africa in 2015: magnitude, temporal trends and 
projections. Br J Ophthalmol. 2020;104:1658–68. https:// doi. org/ 10. 1136/ 
bjoph thalm ol‑ 2019‑ 315217.

 3. Lee Cameron M, Afshari Natalie A. The global state of cataract blindness. 
Curr Opin Ophthalmol. 2017;28:98–103. https:// doi. org/ 10. 1097/ ICU. 
00000 00000 000340.

 4. Yu‑Chi L, Mark W, Terry K, et al. Cataracts. Lancet. 2017;390:600–12. 
https:// doi. org/ 10. 1016/ S0140‑ 6736(17) 30544‑5.

 5. Moncef K, Rim K, Rupert B, et al. Number of people blind or visually 
impaired by cataract worldwide and in world regions, 1990 to 2010. 
Invest Ophthalmol Vis Sci. 2015;56:6762–9. https:// doi. org/ 10. 1167/ iovs. 
15‑ 17201.

 6. Donatella P, Paolo MS. Global estimates of visual impairment: 2010. 
Br J Ophthalmol. 2012;96:614–8. https:// doi. org/ 10. 1136/ bjoph thalm 
ol‑ 2011‑ 300539.

 7. Lee Cecilia S, Gibbons Laura E, Lee Aaron Y, et al. Association Between 
Cataract Extraction and Development of Dementia. JAMA Intern Med. 
2022;182:134–41. https:// doi. org/ 10. 1001/ jamai ntern med. 2021. 6990.

 8. Alexander F. Prompt access to cataract surgery is vital for preventing falls 
in older people. Med J Aust. 2022, undefined: undefined. https:// doi. org/ 
10. 5694/ mja2. 51617.

 9. Lisa K, Chun HK, Kris R, et al. The incidence of falls after first and second 
eye cataract surgery: a longitudinal cohort study. Med J Aust. 2022, 
undefined: undefined. https:// doi. org/ 10. 5694/ mja2. 51611.

 10. Burton Matthew J, Jacqueline R, Patricia MA, et al. The Lancet Global 
Health Commission on Global Eye Health: vision beyond 2020. Lancet 
Glob Health. 2021;9:e489–551. https:// doi. org/ 10. 1016/ S2214‑ 109X(20) 
30488‑5.

 11. Heruye Segewkal H, Maffofou Nkenyi Leonce N, Singh Neetu U, et al. Cur‑
rent Trends in the Pharmacotherapy of Cataracts. Pharmaceuticals (Basel). 
2020;13:undefined. https:// doi. org/ 10. 3390/ ph130 10015.

 12. Yoo Sonia H, Mike Z. Vision Restoration: Cataract Surgery and Surgical 
Correction of Myopia, Hyperopia, and Presbyopia. Med Clin North Am. 
2021;105:445–54. https:// doi. org/ 10. 1016/j. mcna. 2021. 01. 002.

 13. GBD 2019 Blindness and Vision Impairment Collaborators; Vision Loss 
Expert Group of the Global Burden of Disease Study. Trends in preva‑
lence of blindness and distance and near vision impairment over 30 
years: an analysis for the Global Burden of Disease Study. Lancet Glob 

Health. 2021;9(2):e130–43. https:// doi. org/ 10. 1016/ S2214‑ 109X(20) 
30425‑3.

 14. Wei W, William Y, Andreas M, et al. A Global View on Output and 
Outcomes of Cataract Surgery With National Indices of Socioeconomic 
Development. Invest Ophthalmol Vis Sci. 2017;58:3669–76. https:// doi. 
org/ 10. 1167/ iovs. 17‑ 21489.

 15. Serge R, Van Charles L, Lindsey W, et al. Estimated number of ophthal‑
mologists worldwide (International Council of Ophthalmology update): 
will we meet the needs? Br J Ophthalmol. 2020;104:588–92. https:// doi. 
org/ 10. 1136/ bjoph thalm ol‑ 2019‑ 314336.

 16. van Diane S. The universal eye health imperative for Canada: an inescap‑
able reality of unmet need. Can J Public Health. 2020;111:627–30. https:// 
doi. org/ 10. 17269/ s41997‑ 020‑ 00307‑4.

 17. GBD 2019 Diseases and Injuries Collaborators. Global burden of 369 
diseases and injuries in 204 countries and territories, 1990–2019: a 
systematic analysis for the Global Burden of Disease Study 2019. Lancet. 
2020;396:1204–22. https:// doi. org/ 10. 1016/ S0140‑ 6736(20) 30925‑9.

 18. GBD 2017 Disease and Injury Incidence and Prevalence Collaborators. 
Global, regional, and national incidence, prevalence, and years lived with 
disability for 354 diseases and injuries for 195 countries and territories, 
1990–2017: a systematic analysis for the Global Burden of Disease 
Study 2017. Lancet. 2018;392:1789–858. https:// doi. org/ 10. 1016/ S0140‑ 
6736(18) 32279‑7.

 19. Dehe X, Qi Z, Yan D, et al. Application of a hybrid ARIMA‑LSTM model 
based on the SPEI for drought forecasting. Environ Sci Pollut Res Int. 
2022;29:4128–44. https:// doi. org/ 10. 1007/ s11356‑ 021‑ 15325‑z.

 20. Koichi O, Yoshimune H, Akira M. Global inequality in eye health: country‑
level analysis from the global burden of disease study. Am J Public 
Health. 2010;100:1784–8. https:// doi. org/ 10. 2105/ AJPH. 2009. 187930.

 21. Yan D, Dan Y, Ming YJ, et al. The Association of Socioeconomic Status 
with the burden of cataract‑related blindness and the effect of ultraviolet 
radiation exposure: an ecological study. Biomed Environ Sci. 2021;34:101–
9. https:// doi. org/ 10. 3967/ bes20 21. 015.

 22. Lixia L, Jingyi W, Peifang X, et al. Socioeconomic disparity in global 
burden of cataract: an analysis for 2013 with time trends since 1990. Am J 
Ophthalmol. 2017;180:91–6. https:// doi. org/ 10. 1016/j. ajo. 2017. 04. 008.

 23. Miao H, Wei W, Wenyong H. Variations and trends in health burden of 
visual impairment due to cataract: a global analysis. Invest Ophthalmol 
Vis Sci. 2017;58:4299–306. https:// doi. org/ 10. 1167/ iovs. 17‑ 21459.

 24. He‑Yan L, Yue‑Ming L, Li D, et al. Global, regional, and national prevalence, 
disability adjusted life years, and time trends for refraction disorders, 
1990–2019: findings from the global burden of disease study 2019. BMC 
Public Health. 2021;21:1619. https:// doi. org/ 10. 1186/ s12889‑ 021‑ 11648‑1.

 25. Yuzhen J, Lixia L, Nathan C, et al. Who will be wielding the lancet for 
China’s patients in the future? Lancet. 2016;388:1952–4. https:// doi. org/ 
10. 1016/ S0140‑ 6736(16) 31792‑5.

 26. Bourne Rupert RA. Vision 2020: where are we? Curr Opin Ophthalmol. 
2020;31:81–4. https:// doi. org/ 10. 1097/ ICU. 00000 00000 000647.

 27. GBD 2019 Blindness and Vision Impairment Collaborators, Vision Loss 
Expert Group of the Global Burden of Disease Study. Causes of blindness 
and vision impairment in 2020 and trends over 30 years, and prevalence 
of avoidable blindness in relation to VISION 2020: the Right to Sight: 
an analysis for the Global Burden of Disease Study. Lancet Glob Health. 
2021;9:e144–60. https:// doi. org/ 10. 1016/ S2214‑ 109X(20) 30489‑7.

 28. Lansingh Van C, Carter Marissa J, Marion M. Global cost‑effectiveness of 
cataract surgery. Ophthalmology. 2007;114:1670–8. https:// doi. org/ 10. 
1016/j. ophtha. 2006. 12. 013.

 29. Armstrong Kirsten L, Martin J, Vo‑Phuoc Jennifer L, et al. The global cost 
of eliminating avoidable blindness. Indian J Ophthalmol. 2012;60:475–80. 
https:// doi. org/ 10. 4103/ 0301‑ 4738. 100554.

 30. Mats L, Mor D, Ype H, et al. Changing practice patterns in European 
cataract surgery as reflected in the European registry of quality outcomes 
for cataract and refractive surgery 2008 to 2017. J Cataract Refract Surg. 
2021;47:373–8. https:// doi. org/ 10. 1097/j. jcrs. 00000 00000 000457.

 31. Buchan John C, Thiel Cassandra L, Annalien S, et al. Addressing the envi‑
ronmental sustainability of eye health‑care delivery: a scoping review. 
Lancet Planet Health. 2022;6:e524–34. https:// doi. org/ 10. 1016/ S2542‑ 
5196(22) 00074‑2.

 32. Xiayan X, Jing W, Xiaoning Y, et al. Regional differences in the global 
burden of age‑related macular degeneration. BMC Public Health. 
2020;20:410. https:// doi. org/ 10. 1186/ s12889‑ 020‑ 8445‑y.

https://doi.org/10.1016/j.arr.2022.101664
https://doi.org/10.1136/bjophthalmol-2019-315217
https://doi.org/10.1136/bjophthalmol-2019-315217
https://doi.org/10.1097/ICU.0000000000000340
https://doi.org/10.1097/ICU.0000000000000340
https://doi.org/10.1016/S0140-6736(17)30544-5
https://doi.org/10.1167/iovs.15-17201
https://doi.org/10.1167/iovs.15-17201
https://doi.org/10.1136/bjophthalmol-2011-300539
https://doi.org/10.1136/bjophthalmol-2011-300539
https://doi.org/10.1001/jamainternmed.2021.6990
https://doi.org/10.5694/mja2.51617
https://doi.org/10.5694/mja2.51617
https://doi.org/10.5694/mja2.51611
https://doi.org/10.1016/S2214-109X(20)30488-5
https://doi.org/10.1016/S2214-109X(20)30488-5
https://doi.org/10.3390/ph13010015
https://doi.org/10.1016/j.mcna.2021.01.002
https://doi.org/10.1016/S2214-109X(20)30425-3
https://doi.org/10.1016/S2214-109X(20)30425-3
https://doi.org/10.1167/iovs.17-21489
https://doi.org/10.1167/iovs.17-21489
https://doi.org/10.1136/bjophthalmol-2019-314336
https://doi.org/10.1136/bjophthalmol-2019-314336
https://doi.org/10.17269/s41997-020-00307-4
https://doi.org/10.17269/s41997-020-00307-4
https://doi.org/10.1016/S0140-6736(20)30925-9
https://doi.org/10.1016/S0140-6736(18)32279-7
https://doi.org/10.1016/S0140-6736(18)32279-7
https://doi.org/10.1007/s11356-021-15325-z
https://doi.org/10.2105/AJPH.2009.187930
https://doi.org/10.3967/bes2021.015
https://doi.org/10.1016/j.ajo.2017.04.008
https://doi.org/10.1167/iovs.17-21459
https://doi.org/10.1186/s12889-021-11648-1
https://doi.org/10.1016/S0140-6736(16)31792-5
https://doi.org/10.1016/S0140-6736(16)31792-5
https://doi.org/10.1097/ICU.0000000000000647
https://doi.org/10.1016/S2214-109X(20)30489-7
https://doi.org/10.1016/j.ophtha.2006.12.013
https://doi.org/10.1016/j.ophtha.2006.12.013
https://doi.org/10.4103/0301-4738.100554
https://doi.org/10.1097/j.jcrs.0000000000000457
https://doi.org/10.1016/S2542-5196(22)00074-2
https://doi.org/10.1016/S2542-5196(22)00074-2
https://doi.org/10.1186/s12889-020-8445-y


Page 16 of 16Fang et al. BMC Public Health         (2022) 22:2068 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 33. Yufeng X, Aihong W, Xiling L, et al. Global burden and gender disparity 
of vision loss associated with diabetes retinopathy. Acta Ophthalmol. 
2021;99:431–40. https:// doi. org/ 10. 1111/ aos. 14644.

 34. World Health Organization. World Health Statistics 2022. Available at: 
https:// www. who. int/ news/ item/ 20‑ 05‑ 2022‑ world‑ health‑ stati stics‑ 
2022. Accessed 15 Jul 2022.

 35. Paul C, Susan L. Why are we addressing gender issues in vision loss? Com‑
munity Eye Health. 2009;22:17–9 PMID:19888362.

 36. Susan L, Paul C. Gender and use of cataract surgical services in develop‑
ing countries. Bull World Health Organ. 2002;80:300–3 PMID:12075366.

 37. Gilbert Clare E, Nathalie L‑C. Gender inequalities in surgery for bilateral 
cataract among children in low‑income countries: a systematic review. 
Ophthalmology. 2016;123:1245–51. https:// doi. org/ 10. 1016/j. ophtha. 
2016. 01. 048.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

https://doi.org/10.1111/aos.14644
https://www.who.int/news/item/20-05-2022-world-health-statistics-2022
https://www.who.int/news/item/20-05-2022-world-health-statistics-2022
https://doi.org/10.1016/j.ophtha.2016.01.048
https://doi.org/10.1016/j.ophtha.2016.01.048

	Global, regional, national burden and gender disparity of cataract: findings from the global burden of disease study 2019
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Introduction
	Methods
	Overview
	Data extraction
	Socioeconomic status
	Forecasting cataract burden beyond 2019
	Statistical analyses

	Results
	Global trends in DALY and prevalence of cataracts
	Cataract burden stratified by age and gender
	Cataract burden by socioeconomic status and region
	Cataract-related vision loss burden by GBD super regions
	Predicted global burden of cataract

	Discussion
	Acknowledgments
	References


