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Introduction

Globally, cataract is the leading cause of blindness [1], causing 
lens transparency loss, refraction changes, and increased light 
scattering, leading to vision impairment [2,3]. Its prevalence rises 
with age [4], reaching 92.6% in those ≥80 years [4]. In 2019, it 
caused 6,676,281 disability-adjusted life years (DALYs) globally 
[5]. Driven by population aging, its rise will escalate healthcare 
costs [6]. Currently, no authorized medications for cataracts exist  

 
[7], with phacoemulsification cataract surgery being the standard 
care [8,9]. Over 60% of the global population is overweight or 
obese [10-13], with obesity linked to cataracts [6]. A high body 
mass index (BMI, >25 kg/m² for those ≥20 years) [14] is a known 
risk factor for 13 cancers [13] and accounts for 9.69% of DALYs 
[15-17]. Multiple studies link cataract development to high BMI 
[18-21], but no prior studies have estimated its global disease 
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burden. Our study aims to systematically assess the global 
disease burden of cataract attributable to high BMI, using data 
from the Global Burden of Disease (GBD) 2021 [22], the most 
comprehensive evaluation of risk factors, disability, and causes of 
death [23], to provide insights for future prevention measures and 
policies.

Methods

Data source

GBD 2021 is a comprehensive analysis of global health 
loss, calculating years lived with disability (YLDs), years of life 
lost (YLLs), disability-adjusted life-years (DALYs), and healthy 
life expectancy (HALE) for 371 diseases [22]. It also generates 
epidemiological estimates for 88 risk factors and their health 
outcomes [24]. For this study, we obtained DALYs and YLDs of 
cataract attributable to high BMI by sex, age, Socio-demographic 
Index (SDI) region, and country from the GBD 2021 database 
(available at https://vizhub.healthdata.org/gbd-results/).

Statistical analysis

In our study, age-standardized rates (ASRs) were calculated 
to ensure comparability between areas and across time. We used 
age-standardized DALYs rate (ASDR) and age-standardized YLDs 
rate (ASYR) to assess the burden trends of cataract attributable 
to high BMI from 1990 to 2021. To evaluate these trends, we 
calculated the estimated annual percentage change (EAPC). The 
formula for EAPC is as follows:

y xα β ε= + +
 ×( 1) 100%EAPC eβ= −

Where y  is ln (ASR), x  represented the calendar year and 
β  denotes the slope determined from the linear regression 

of the natural logarithm of the ASR on the year [25]. Analyses 
were conducted using R version 4.1.0, with P < 0.05 considered 
statistically significant. Uncertainty intervals (UIs) for each 
statistic were created using the 2.5th and 97.5th percentiles 
of a 1000-draw distribution [26]. Projections to 2050 on the 
burden of cataract attributable to high BMI were performed 
using Autoregressive Integrated Moving Average (ARIMA) and 
Exponential Smoothing (ES) models. ARIMA captures patterns 
and seasonality in data, while ES focuses on current observations 
to project future trends [27].

Results

The global burden for cataract attributes to high BMI

From 1990 to 2021, the DALYs of cataract attributable to high 
BMI increased steadily from 68540 (95% UI: -1906-165947) in 
1990 to 248650 (95% UI: -13061-579751) in 2021 (Table 1 and 
Figure 1). The ASDR of cataract attributable to high BMI increased 
from 1.84 (95% UI: -0.05-4.48) in 1990 to 2.91 (95% UI: -0.15-
6.79) in 2021, with an EAPC of 2.31 (95% CI: 2.03-2.6). The 
pattern of ASYR is consistent with that of ASDR. The YLDs and 
ASYR of cataract attributable to high BMI was depicted in Table 2.

Table 1: The DALYs and age-standardized DALYs rate (ASDR) of cataract attributable to high body mass index (BMI) in 1990 and 2021.

1990 2021

number (95% UI) ASDR (95% UI) number (95% UI) ASDR (95% UI) EAPC (95% CI)

Global 68540 (-1906-165947) 1.84 (-0.05-4.48) 248650 (-13061-579751) 2.91 (-0.15-6.79) 2.31 (2.03-2.6)

sex

Female 46083 (-1547-109464) 2.22 (-0.07-5.3) 161643 (-9355-375525) 3.5 (-0.2-8.12) 1.57 (1.51-1.62)

Male 22457 (-480-57313) 1.35 (-0.03-3.48) 87007 (-3679-204226) 2.23 (-0.09-5.23) 1.72 (1.64-1.79)

Age

20-24 years 58 (-3-175) 0.01 (0-0.04) 110 (-2-278) 0.02 (0-0.05) 1.17 (1.08-1.27)

25-29 years 351 (-6-996) 0.08 (0-0.22) 708 (-28-1758) 0.12 (0-0.3) 1.28 (1.22-1.34)

30-34 years 814 (-18-2052) 0.21 (0-0.53) 1886 (-87-4379) 0.31 (-0.01-0.72) 1.31 (1.24-1.38)

35-39 years 1454 (-34-3794) 0.41 (-0.01-1.08) 3688 (-185-8902) 0.66 (-0.03-1.59) 1.47 (1.4-1.53)

40-44 years 2118 (-54-5539) 0.74 (-0.02-1.93) 6047 (-303-14796) 1.21 (-0.06-2.96) 1.53 (1.48-1.59)

45-49 years 3262 (-92-7951) 1.4 (-0.04-3.42) 10063 (-551-24335) 2.13 (-0.12-5.14) 1.29 (1.24-1.35)

50-54 years 4643 (-148-11785) 2.18 (-0.07-5.54) 15176 (-925-36550) 3.41 (-0.21-8.21) 1.46 (1.42-1.5)

55-59 years 6188 (-189-15360) 3.34 (-0.1-8.29) 21624 (-1216-52899) 5.46 (-0.31-13.37) 1.68 (1.6-1.75)

60-64 years 8176 (-221-20583) 5.09 (-0.14-12.82) 28056 (-1558-68397) 8.77 (-0.49-21.37) 1.82 (1.74-1.9)

65-69 years 9712 (-287-23616) 7.86 (-0.23-19.11) 36990 (-1929-89122) 13.41 (-0.7-32.31) 1.88 (1.76-1.99)

70-74 years 9726 (-241-23076) 11.49 (-0.29-27.26) 38587 (-1889-91936) 18.75 (-0.92-44.66) 1.83 (1.71-1.95)

75-79 years 9750 (-303-23585) 15.84 (-0.49-38.31) 33867 (-1608-78043) 25.68 (-1.22-59.18) 1.68 (1.62-1.74)
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80-84 years 6504 (-137-16454) 18.39 (-0.39-46.51) 24583 (-1085-59323) 28.07 (-1.24-67.73) 1.45 (1.4-1.49)

85-89 years 3939 (-91-9720) 26.07 (-0.6-64.33) 16702 (-733-41313) 36.53 (-1.6-90.36) 1.14 (1.1-1.18)

90-94 years 1416 (-38-3431) 33.04 (-0.88-80.07) 7770 (-345-18805) 43.44 (-1.93-105.12) 0.87 (0.85-0.9)

95+ years 428 (-15-1027) 42.04 (-1.51-100.92) 2793 (-133-6773) 51.24 (-2.44-124.27) 0.7 (0.69-0.72)

SDI region

Low SDI 3960 (-77-10639) 1.85 (-0.05-4.96) 14195 (-395-34577) 2.89 (-0.07-6.99) 1.49 (1.43-1.55)

Low-middle 
SDI 15297 (-304-39054) 2.73 (-0.05-6.96) 62794 (-2684-148900) 4.57 (-0.19-10.8) 1.82 (1.72-1.92)

Middle SDI 21263 (-536-52080) 2.3 (-0.05-5.75) 91532 (-4957-212791) 3.55 (-0.19-8.25) 1.5 (1.41-1.58)

High-middle 
SDI 16669 (-723-40237) 1.83 (-0.08-4.43) 51280 (-3137-119814) 2.61 (-0.16-6.12) 1.25 (1.19-1.31)

High SDI 11276 (-602-26922) 1.03 (-0.05-2.46) 28657 (-2478-66855) 1.36 (-0.12-3.15) 0.83 (0.76-0.9)

Table 2: The YLDs and age-standardized YLDs rate (ASYR) of cataract attributable to high body mass index (BMI) in 1990 and 2021.

1990 2021

  number (95% UI) ASDR (95% UI) number (95% UI) ASDR (95% UI) EAPC (95% CI)

Global 68540 (-1906-165947) 1.84 (-0.05-4.48) 248650 (-13061-579751) 2.91 (-0.15-6.79) 2.31 (2.03-2.6)

sex

Female 46083 (-1547-109464) 2.22 (-0.07-5.3) 161643 (-9355-375525) 3.5 (-0.2-8.12) 1.57 (1.51-1.62)

Male 22457 (-480-57313) 1.35 (-0.03-3.48) 87007 (-3679-204226) 2.23 (-0.09-5.23) 1.72 (1.64-1.79)

age

20-24 years 58 (-3-175) 0.01 (0-0.04) 110 (-2-278) 0.02 (0-0.05) 1.17 (1.08-1.27)

25-29 years 351 (-6-996) 0.08 (0-0.22) 708 (-28-1758) 0.12 (0-0.3) 1.28 (1.22-1.34)

30-34 years 814 (-18-2052) 0.21 (0-0.53) 1886 (-87-4379) 0.31 (-0.01-0.72) 1.31 (1.24-1.38)

35-39 years 1454 (-34-3794) 0.41 (-0.01-1.08) 3688 (-185-8902) 0.66 (-0.03-1.59) 1.47 (1.4-1.53)

40-44 years 2118 (-54-5539) 0.74 (-0.02-1.93) 6047 (-303-14796) 1.21 (-0.06-2.96) 1.53 (1.48-1.59)

45-49 years 3262 (-92-7951) 1.4 (-0.04-3.42) 10063 (-551-24335) 2.13 (-0.12-5.14) 1.29 (1.24-1.35)

50-54 years 4643 (-148-11785) 2.18 (-0.07-5.54) 15176 (-925-36550) 3.41 (-0.21-8.21) 1.46 (1.42-1.5)

55-59 years 6188 (-189-15360) 3.34 (-0.1-8.29) 21624 (-1216-52899) 5.46 (-0.31-13.37) 1.68 (1.6-1.75)

60-64 years 8176 (-221-20583) 5.09 (-0.14-12.82) 28056 (-1558-68397) 8.77 (-0.49-21.37) 1.82 (1.74-1.9)

65-69 years 9712 (-287-23616) 7.86 (-0.23-19.11) 36990 (-1929-89122) 13.41 (-0.7-32.31) 1.88 (1.76-1.99)

70-74 years 9726 (-241-23076) 11.49 (-0.29-27.26) 38587 (-1889-91936) 18.75 (-0.92-44.66) 1.83 (1.71-1.95)

75-79 years 9750 (-303-23585) 15.84 (-0.49-38.31) 33867 (-1608-78043) 25.68 (-1.22-59.18) 1.68 (1.62-1.74)

80-84 years 6504 (-137-16454) 18.39 (-0.39-46.51) 24583 (-1085-59323) 28.07 (-1.24-67.73) 1.45 (1.4-1.49)

85-89 years 3939 (-91-9720) 26.07 (-0.6-64.33) 16702 (-733-41313) 36.53 (-1.6-90.36) 1.14 (1.1-1.18)

90-94 years 1416 (-38-3431) 33.04 (-0.88-80.07) 7770 (-345-18805) 43.44 (-1.93-105.12) 0.87 (0.85-0.9)

95+ years 428 (-15-1027) 42.04 (-1.51-100.92) 2793 (-133-6773) 51.24 (-2.44-124.27) 0.7 (0.69-0.72)

SDI region

Low SDI 3960 (-77-10639) 1.85 (-0.05-4.96) 14195 (-395-34577) 2.89 (-0.07-6.99) 1.49 (1.43-1.55)

Low-middle 
SDI 15297 (-304-39054) 2.73 (-0.05-6.96) 62794 (-2684-148900) 4.57 (-0.19-10.8) 1.82 (1.72-1.92)

Middle SDI 21263 (-536-52080) 2.3 (-0.05-5.75) 91532 (-4957-212791) 3.55 (-0.19-8.25) 1.5 (1.41-1.58)

High-middle 
SDI 16669 (-723-40237) 1.83 (-0.08-4.43) 51280 (-3137-119814) 2.61 (-0.16-6.12) 1.25 (1.19-1.31)

High SDI 11276 (-602-26922) 1.03 (-0.05-2.46) 28657 (-2478-66855) 1.36 (-0.12-3.15) 0.83 (0.76-0.9)
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Figure 1: Trend in the global burden of cataract attributable to high body mass index (BMI) from 1990 to 2021.

 Sex-specific burden for cataract attributable to high BMI

In 2021, females had a higher ASDR of cataract attributable 
to high BMI than males (Figure S1). The DALYs and YLDs by sex 
in 2021 are shown in Figure S2. From 1990 to 2021, females’ 

ASDR increased from 2.22 (-0.07-5.3) to 3.5 (-0.2-8.12), with an 
EAPC of 1.57 (1.51-1.62). Males’ ASDR also increased from 1.35 
(-0.03-3.48) to 2.23 (-0.09-5.23), with an EAPC of 1.72 (1.64-1.79) 
(Figure S3). Trends in DALYs and YLDs by sex are depicted in 
Figure S4.

Figure S1: The age-standardized DALYs rate (ASDR) and age-standardized YLDs rate (ASYR) of cataract attributable to high body mass 
index (BMI) by sex in 2021.
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Figure S2: The DALYs and YLDs of cataract attributable to high body mass index (BMI) by sex in 2021.

Figure S3: Trends in the age-standardized DALYs rate (ASDR) and age-standardized YLDs rate (ASYR) of cataract attributable to high 
body mass index (BMI) by sex from 1990 to 2021.
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Figure S4: Trends in the DALYs and YLDs of cataract attributable to high body mass index (BMI) by sex from 1990 to 2021.

Figure S5: The age-standardized DALYs rate (ASDR) and age-standardized YLDs rate (ASYR) of cataract attributable to high body mass 
index (BMI) by age in 2021.
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Figure S6: The DALYs and YLDs of cataract attributable to high body mass index (BMI) by age in 2021.

Figure S7: Trends in the age-standardized DALYs rate (ASDR) and age-standardized YLDs rate (ASYR) of cataract attributable to high 
body mass index (BMI) by age from 1990 to 2021.
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Figure S8: Trends in the DALYs and YLDs of cataract attributable to high body mass index (BMI) by age from 1990 to 2021.

Figure S9: The age-standardized DALYs rate (ASDR) and age-standardized YLDs rate (ASYR) of cataract attributable to high body mass 
index (BMI) by SDI region in 2021.
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Figure S10: The DALYs and YLDs of cataract attributable to high body mass index (BMI) by SDI region in 2021.

Figure S11: Trends in the age-standardized DALYs rate (ASDR) and age-standardized YLDs rate (ASYR) of cataract attributable to high 
body mass index (BMI) by SDI region from 1990 to 2021.
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Figure S12: Trends in the DALYs and YLDs of cataract attributable to high body mass index (BMI) by SDI region from 1990 to 2021.

Figure S13: World map for the DALYs and YLDs of cataract attributable to high body mass index (BMI) in 2021.
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Age-specific burden for cataract attributable to high BMI

In 2021, the ASDR of cataract attributable to high BMI 
increased with age, peaking in the 95+ age group at 51.24 (-2.44-
124.27) (Figure S5). The DALYs and YLDs by age in 2021 are 

shown in Figure S6. From 1990 to 2021, ASDR increased steadily 
across all age groups. The largest growth occurred in the 65-69 
age group, with an EAPC of 1.88 (1.76-1.99) (Figure S7). Trends in 
DALYs and YLDs by age are depicted in Figure S8.

Figure 2: World map for the age-standardized DALYs rate (ASDR) and age-standardized YLDs rate (ASYR) of cataract attributable to high 
body mass index (BMI) in 2021.

Regional and national burden for cataract attributable to 
high BMI

In 2021, the ASDR of cataract attributable to high BMI was 
highest in low-middle SDI regions (4.57, -0.19-10.8) compared 
to others (Figure S9). DALYs and YLDs by region are in Figure 
S10. From 1990 to 2021, low-middle SDI regions saw the fastest 
growth (EAPC 1.82, 1.72-1.92) (Figure S11). Trends in DALYs 
and YLDs by region are in Figure S12. In 2021, Saudi Arabia 
(19.38, -2.49-43.67), Oman (16.91, -1.96-38.54), and Palestine 
(12.7, -1.68-28.49) had the highest ASDR (Figure 2). DALYs and 
YLDs by country are in Figure S13. From 1990 to 2021, China 
(EAPC=4.94), Bangladesh (EAPC=4.91), and Taiwan (Province of 

China) (EAPC=4.33) saw the fastest increases (Figure 3).

Projections to 2050

The ARIMA model predicts that from 2022 to 2050, DALYs 
and YLDs associated with cataract attributable to high BMI will 
consistently rise for both males and females, peaking in 2050 
(Figure 4). The ASDR is also projected to linearly increase during 
this period. The ES model predicts a slightly different trend: from 
2022 to 2050, the rate of increase in DALYs and YLDs due to 
cataract attributable to high BMI slows over time, with a similar 
trend observed for ASDR among both males and females (Figure 
5).
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Figure 3: World map for the EAPC of the age-standardized DALYs rate (ASDR) and age-standardized YLDs rate (ASYR) of cataract 
attributable to high body mass index (BMI) from 1990 to 2021.

Figure 4: Projection to 2050 of cataract attributable to high body mass index (BMI) performed using the Autoregressive Integrated Moving 
Average (ARIMA) Model.
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Figure 5: Projection to 2050 of cataract attributable to high body mass index (BMI) performed using the Exponential Smoothing (ES) Model.

Discussion

In our study, we performed a detailed stratified analysis of 
the current burden of cataract linked to high BMI, categorized by 
age, gender, region, and country. We also projected this burden 
through 2050. This research fills a gap in existing literature 
and provides updated evidence for future cataract prevention 
strategies and burden studies. From 1990 to 2021, DALYs and YLDs 
of cataract due to high BMI increased, as did the ASDR for high 
BMI-attributable cataracts, indicating a steady rise in the burden 
of high BMI-attributable cataract diseases over the past three 
decades, potentially becoming a significant public health issue. 
Several reasons underlie this: While overall ASDR for cataracts 
has declined [3], the ASDR for high BMI-attributable cataracts has 
risen, possibly due to the growing contribution of high BMI to total 
DALYs [14], despite global efforts to control cataracts [28]. Cataract 
development is often linked to aging [29,30], explaining the age-
related increase in ASDR for high BMI-attributable cataracts from 
1990 to 2021, coinciding with global trends of population aging and 
increased life expectancy [28,31]. Our study found that from 1990 
to 2021, females had a consistently higher ASDR for cataracts due 
to high BMI than males, indicating greater female susceptibility. 
This gender difference, also noted in other studies [5,32], may be 
due to estrogen decline post-menopause [33], longer female life 
expectancy [33,34], and gender inequalities in healthcare access 
[35,36]. Cataract surgery, the only treatment, effectively improves 
vision and is relatively safe [37]. However, the burden of high 
BMI-attributable cataracts is greater in low and low-middle SDI 
regions, possibly due to better surgery availability in higher SDI 
regions [38] and a weak correlation between ophthalmologist 
numbers and per capita GDP [39]. Additionally, higher cataract 
prevalence and earlier onset in Asian ethnicities [40] help explain 
the fastest increases in ASDR in Bangladesh and China from 
1990 to 2021. Promoting cataract surgery awareness can benefit 
low-income and developing countries [41]. Both ARIMA and ES 
models predict a gradual increase in DALYs and ASDR for high 
BMI-attributable cataracts in the future, emphasizing the need 

for proactive prevention strategies. Early-stage interventions 
could be cost-effective and efficient. Our study has limitations. 
GBD 2021 estimates rely on modeling when data is inadequate 
[22], and data heterogeneity across countries due to healthcare 
system and data collection differences requires caution when 
extrapolating findings to specific regions. In conclusion, elderly 
individuals, females, low and lower-middle SDI regions, and Asian 
countries like China have a higher cataract burden due to high 
BMI. Addressing this burden requires considering the needs of 
these specific populations.
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