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Abstract
Background  The loss of vision is a substantial public health concern that has important implications for an 
individual’s quality of life. The primary objective of this research was to document the burden of vision loss in the 
Middle East and North Africa (MENA) region, spanning the years 1990–2019, by age group, sex, underlying cause and 
sociodemographic index (SDI).

Methods  Publicly available data concerning the burden of vision loss were acquired from the Global Burden of 
Disease study 2019. The data encompassed all 21 countries within the MENA region for the period spanning 1990 
to 2019. The estimates were reported as raw counts and age-standardised rates per 100,000, accompanied by their 
corresponding 95% uncertainty intervals (UIs).

Results  In 2019, MENA had an age-standardised point prevalence of 7040.0 (95% UI: 6195.0, 8002.7) and an YLD 
rate of 314.5 (222.1, 427.6) per 100,000 for vision loss, which were 11.1% (-12.5, -9.7) and 24.3% (-27.6, -20.8) lower, 
respectively, than in 1990. In 2019, Afghanistan [469.6 (333.0, 632.8)] had the largest age-standardised YLD rate and 
Turkey [210.7 (145.3, 290.9)] had the lowest. All countries showed a decrease in the age-standardised point prevalence 
and YLD rate between 1990 and 2019, except for Oman, Afghanistan, and Yemen. Furthermore, in 2019 the largest 
number of prevalent cases and YLDs were found in the 65–69 age group. Also in 2019, the age-standardised YLD rates 
in MENA exceeded the global averages for most age groups, for both males and females. In 2019, refractive disorders 
were the most common types of vision loss among children, adolescents, and middle-age adults in MENA, while near 
vision loss and cataracts were the most common among older adults. Finally, the burden of vision loss had a slightly 
negatively association with SDI over the period 1990–2019.

Conclusion  Although the burden of vision loss has decreased over the last three decades, the prevalence remains 
high. These results underscore the importance of healthcare policymakers taking action to implement preventive 
measures, especially among the elderly and those living in low socioeconomic countries, to decrease the attributable 
burden in MENA.
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Text box 1. Contributions to the literature
• There is limited evidence on the morbidity due to vision 
loss in the Middle East and North Africa (MENA) region over 
a 30-year period.
• The study identifies significant geographical disparities 
within MENA, with Afghanistan exhibiting the highest years 
lived with disability (YLD) rate and Turkey the lowest in 2019.
• The research identifies the 65–69 age group as having the 
largest number of prevalent cases and YLDs in 2019.

Introduction
Vision loss and vision impairment are conditions that 
are associated with a low quality of life, and can increase 
the risk of depressive symptoms as well as reducing the 
level of social participation [1, 2]. Moreover, the risk of 
all-cause mortality is about 1.3 times higher among those 
with low visual acuity and the risk increases with more 
severe visual impairment [3]. In 2018, the annual cost of 
lost productivity from moderate to severe vision impair-
ment and blindness in the Middle East and North Africa 
(MENA) region was estimated as being $33.6 billion, or 
0.35% of gross domestic product [4].

In 2020, the age-standardised point prevalence of 
blindness was higher in the MENA region than the 
global level (7.0 vs. 5.3 per 1000 population), although 
the MENA region also witnessed a larger decrease (than 
globally) in this rate over the period 1990–2020 (41.5% 
vs. 27.0% decrease) [5]. However, previous research has 
estimated that the number of individuals with vision loss 
will steadily increase up to 2050, due mainly to popula-
tion growth and aging [5, 6]. Nevertheless, about 76% of 
the cases across the world have a preventable or treatable 
cause [7].

Blindness is considerably more prevalent in develop-
ing nations, with rates ranging from 10 to 40 times higher 
than those observed in developed countries [8]. Further-
more, as the majority of the countries in MENA are low- 
and middle-income countries, understanding the impact 
of vision loss has great relevance for the region [8]. The 
VISION 2020 study reported the prevalence and causes 
of blindness, as well as vision impairment, from 1990 to 
2020 [5]. In addition, the prevalence of vision loss attrib-
utable to several risk factors or associated conditions 
has also been reported, including vitamin A deficiency 
[9], diabetes [10], glaucoma [11], refraction disorders 
[12], cataract [13] and other causes [14]. Moreover, using 
Global Burden of Disease (GBD) 2015 data several stud-
ies have reported the burden and prevalence of vision 
loss in the Eastern Mediterranean Region (EMR) [15, 
16]. However, there has been no previous research on the 
burden of vision loss specifically on the MENA region. 
Furthermore, the information from earlier studies is now 
outdated and more up-to-date information is needed. 

Thus, we reported the burden of vision loss in the MENA 
region from 1990 to 2019 by sex, age group, underly-
ing cause and sociodemographic index (SDI) using data 
obtained from GBD 2019.

Methods
Overview
The GBD 2019 project has compiled data on 369 dis-
eases and injuries as well as 87 risk factors across 204 
nations for the time frame spanning 1990–2019 [17, 18]. 
Although vision loss is a common health problem its 
burden has not yet been reported for all regions of the 
world. With this in mind, the current research utilised 
GBD 2019 data to identify the burden of vision loss for 
all nations in the MENA region over the 1990–2019 
period. The MENA region contains 21 countries, which 
are: Afghanistan, Algeria, Bahrain, Egypt, Iran, Iraq, Jor-
dan, Kuwait, Lebanon, Libya, Morocco, Oman, Palestine, 
Qatar, Saudi Arabia, Sudan, the Syrian Arab Republic, 
Tunisia, Turkey, the United Arab Emirates and Yemen. 
An in depth description of the GBD 2019 methodology 
used to model the burden attributable to vision loss is 
available in the GBD capstone papers [17, 18] and all data 
can be viewed using these hyperlinks: https://vizhub.
healthdata.org/gbd-compare/ and http://ghdx.health-
data.org/gbd-results-tool.

Case definition and data sources
The case definition used here was having a visual acuity 
score of less than 6/18 on the Snellen chart. The vision 
loss data was obtained from surveys that measured visual 
acuity in population representative samples. The survey 
data came from either record data, peer-reviewed publi-
cations or the grey literature. Surveys were omitted if that 
did not provide data that could be transformed into the 
Snellen scale, or did not measure “presenting” or “best-
corrected” vision. Presenting vision is the visual acuity 
measured while the patients are wearing their current 
glasses. In contrast, regardless of the strength of glasses 
used by the patients, the best corrected vision is the best 
available correction for their refractive error. Previous 
research has reported the prevalence of vision loss that 
was stratified according to the cause, and this informa-
tion was utilised to calculate the prevalence of vision 
loss attributable to each cause (e.g., diabetic retinopathy, 
glaucoma, cataracts, macular degeneration, and other 
causes).

A systematic review was undertaken during GBD 2015, 
which identified sources that had been published since 
the previous systematic review in GBD 2013. Moreover, 
information from large surveys that were nationally rep-
resentative, such as the WHO Study on Global Ageing 
and Adult Health (SAGE) and the National Health and 
Examination Surveys (NHANES) from the United States, 

https://vizhub.healthdata.org/gbd-compare/
https://vizhub.healthdata.org/gbd-compare/
http://ghdx.healthdata.org/gbd-results-tool
http://ghdx.healthdata.org/gbd-results-tool
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were also incorporated. Furthermore, the Rapid Assess-
ment of Avoidable Blindness (RAAB) repository, which 
is a database containing research on vision loss studies 
that have been conducted in developing countries across 
the world, was also used to provide data for GBD 2016 
and GBD 2017. In contrast, the data extraction for GBD 
2019 was undertaken by GBD collaborators from the 
Vision Loss Expert Group (VLEG). Following an exhaus-
tive systematic literature review, all abstracts that passed 
screening were then referred to regional expert groups 
to evaluate their quality and to decide whether they 
should be included. The search covered the time period 
1980–2018 and included the following databases: MED-
LINE, Embase, WHOLIS, SciELO, Open Grey and a grey 
literature search that was commissioned by VLEG (York 
Health Economics Consortium, UK).

Data processing and disease model
The modelling of vision loss was undertaken in two sepa-
rate stages. The first stage involved estimating the over-
all prevalence of presenting vision loss, which included: 
moderate vision loss, severe vision loss, blindness, and 
near vision loss (presbyopia). The prevalence of presby-
opia was obtained directly at this stage. The modelling of 
the three remaining types (moderate vision loss, severe 
vision loss, blindness) continued at the second stage.

Estimate severity-specific vision loss (the “envelopes”)
DisMod-MR 2.1 was utilised to calculate the overall 
prevalence figures for the different types of vision impair-
ment, which were moderate vision loss, severe vision 
loss, blindness, near vision loss, and the combined cat-
egory of presenting vision loss (which includes moder-
ate, severe, and blindness). To ensure consistency among 
the different levels of severity, the presenting vision loss 
model was also included as a covariate in the severity-
specific models. A meta-regression (MR-BRT) with a 
cubic spline on age was used to separate the severity 
data. In addition, the healthcare access and quality index 
(HAQI) and socio-demographic Index (SDI) were used 
as location specific covariates, which were used as proxy 
measures for access to eye care.

Estimated cause-specific vision loss
The second stage involved modelling vision loss by cause: 
cataract, diabetic retinopathy, encephalitis, glaucoma, 
macular degeneration, meningitis, onchocerciasis, reti-
nopathy of prematurity, trachoma, uncorrected refrac-
tive error, vitamin A deficiency, and a residual category 
of other types of vision loss. The attributable burden of 
vision loss due to diabetic retinopathy, encephalitis, 
meningitis, onchocerciasis retinopathy of prematurity, 
and vitamin A deficiency were estimated as part of their 
underlying cause. Two DisMod-MR 2.1 models were run 

each for cataracts, glaucoma, macular degeneration, and 
other vision loss, one that combined the moderate and 
severe categories of vision loss, and another for blind-
ness. The reason for combining the two types of vision 
loss was that they were mostly available combined. 
Refractive error was estimated using three different mod-
els, one for each level of severity. The combined moderate 
plus severe vision loss estimates were split into moderate 
and severe for each cause using the ratio of moderate and 
severe vision loss envelopes. For each severity level, the 
cause-specific prevalence of vision loss was fitted to the 
total prevalence of the vision loss envelopes. This process 
produced the prevalence of vision loss of each severity 
level that were attributable to each cause.

Years lived with disability
Table S1 presents the severity levels, disability weights 
(DWs) and lay descriptions of vision loss. The DWs were 
sourced from the GBD disability weight survey [17]. The 
years of life lost as a result of premature mortality and the 
years lived with disability (YLDs) were combined to form 
disability-adjusted life year (DALY), which is a frequently 
used statistic for indicating the burden of a disease [17]. 
As there was no mortality due to vision loss, the DALY 
and YLD estimates were the same [17]. The DWs were 
multiplied with the prevalence estimates of each of the 
four severity level to estimate the YLDs due to vision 
loss. Finally, 1000iterations were undertaken at each step, 
which were combined with uncertainty from residual 
non-sampling error, input data, and measurement error. 
The 95% uncertainty intervals (UIs) consisted of the 25th 
and 975th values of the numerically ordered iterations 
and accompanied all estimates.

Compilation of results
Smoothing splines were utilised to investigate the rela-
tionship the YLDs attributable to vision loss had with the 
SDIs for all MENA countries [19]. The SDI metric, which 
ranges from 0 (indicating the least developed) to 1 (rep-
resenting the most developed) incorporates three com-
ponents: (1) gross domestic product per capita smoothed 
over the previous 10 years; (2) mean number of years of 
schooling for those aged 15 years and older; and (3) total 
fertility rate in those less than 25 years old. R software 
(V. 3.5.2) was used to perform all analyses and create all 
figures.

Results
The middle east and north africa region
In 2019, the MENA region had a total of 32.5  million 
(95% UI: 28.6 to 36.6) cases and an age-standardised 
point prevalence of vision loss of 7040.0 (ranging from 
6195.0 to 8002.7) per 100,000. This prevalence rate was 
notably 11.1% (-12.5 to -9.7) lower than the rate observed 
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in 1990 (Table 1 and Table S2). Furthermore, in 2019, the 
region recorded 1.4  million (1.0 to 1.9) YLDs attribut-
able to vision loss and an age-standardised rate of 314.5 
(222.1 to 427.6) YLDs per 100,000 population, which has 
decreased by 24.3% (-27.6 to -20.8) since 1990 (Table  1 
and Table S3).

Country level
The estimated age-standardised point prevalence of 
vision loss in 2019 varied across the countries located in 
MENA, varying from 5923.4 to 9139.0 cases per 100,000. 
In 2019, Oman [9139.0 (8275.2 to 10048.7), Afghanistan 
[8669.4 (7701.8 to 9803.8)] and Saudi Arabia [8343.9 
(7539.1 to 9197.3)] recorded the highest age-standardised 
point prevalence rates, while Turkey [5923.4 (5060.1 to 
6903.4)], Jordan [6310.5 (5472.6 to 7295.9)] and Tuni-
sia [6454.9 (5518.5 to 7537.4)] were lowest (Table 1 and 
Table S2). The age-standardised point prevalence of 
vision loss is presented in Fig. 1A by country and sex for 
2019.

The national age-standardised YLD rate of vision loss 
varied from 210.7 to 469.6 cases (per 100,000) in 2019. 
Afghanistan [469.6 (333.0 to 632.8)], Saudi Arabia [464.8 
(332.0 to 621.9)] and Oman [455.0 (325.7 to 615.3)] had 
the largest rates, while the lowest were found in Turkey 
[210.7 (145.3 to 290.9)], Jordan [240.7 (167.7 to 334.3)] 
and Kuwait [271.7 (191.1 to 373.8)] (Table  1 and Table 
S3). The age-standardised YLD rates of vision loss in 
2019 are reported by country and by sex in Fig. 1B.

Significant decreases in the age-standardised point 
prevalence were seen in eighteen of the countries over 
the measurement period, with the exceptions being 
Oman [5.4% (-0.6 to 12.5)], Yemen [-1.1% (-6.6 to 
4.6)] and Afghanistan [-3.6% (-7.7 to 0.4)]. The larg-
est decreases were found in Saudi Arabia [-20.9% (-23.8 
to -18.0)], Iran [-13.7% (-14.7 to -12.8)] and Palestine 
[-13.3% (-16.7 to -9.3)] (Figure S1 and Table S2). More-
over, all countries had decreases in the age-standardised 
YLD rates, except for Oman [1.7% (-6.0 to 9.7)], Afghani-
stan [-3.2% (-8.2 to 2.4)] and Yemen [-6.2% (-12.0 to 0.3)]. 
The largest decreases were found in Saudi Arabia [-42.2% 
(-46.1 to -37.8)], Qatar [-29.9% (-35.2 to -24.4)] and Tuni-
sia [-29.9% (-34.4 to -25.0)] (Figure S2 and Table S3).

Relationship with age and sex
In 2019, the prevalence of vision loss in the MENA 
region rose with increasing age and reached their high-
est level in the 65–69 age group for both females and 
males, before decreasing with age. Point prevalence also 
increased with aging for males and females, but the age-
standardised point prevalence had no significant sex 
differences (Fig.  2A). Similarly, the YLDs peaked in the 
65–69 age range for both sexes, followed by a decline 
with increasing age. In addition, the age-standardised 

YLD rate became larger with age. The YLDs and the YLD 
rate did not significant differ between males and females 
(Fig. 2B).

In MENA, the vision loss-associated with the YLD 
rate in 2019 were higher than the global YLD rate for all 
age groups except for the 35–64 age range in both sexes. 
Furthermore, in comparison to the global rate, the high-
est YLD rates in 2019 were found among 15–19 year old 
males (1.6) and in 10–29 year old females (1.5) (Fig. 3).

Underlying cause
In 2019, refractive disorders exhibited the highest preva-
lent and point prevalence up to 44 years of age. In com-
parison, among those aged 45 and above near vision loss 
displayed the highest point prevalence, with refractive 
disorders and cataracts second and third highest (Fig. 4).

Relationship with the socio-demographic index (SDI)
The regional YLD rate of vision loss had a negative cor-
relation with the SDI level from 1990 to 2019. Saudi Ara-
bia, Iran, Oman and Afghanistan had higher than the 
expected YLD rates from 1990 to 2019, while Turkey, 
Yemen, Morocco and Jordan had rates that were lower 
than expected (based upon their SDI). Iraq, Syria, Tuni-
sia, Qatar, the United Arab Emirates, Egypt, Algeria and 
Libya reached a lower-than-expected YLD rate over this 
time period (Fig. 5).

Discussion
The burden attributable to vision loss in MENA was 
lower in 2019 than it was in 1990. A decreasing trend 
in the age-standardised point prevalence and YLD rates 
of vision loss were observed in almost all countries. The 
highest attributable burden in 2019 was found among the 
elderly and those residing in the least developed coun-
tries. Refractive disorders, near vision loss (hyperopia) 
and cataracts were the most common contributors to 
vision loss among the MENA countries.

We found there was an 11.1% decrease in the age-stan-
dardised point prevalence, as well as a 24.3% reduction 
in the YLD rate associated with vision loss from 1990 to 
2019. Moreover, the annual percent change in the age-
standardised point prevalence and DALYs attributable 
to blindness (0.39%) and vision loss (0.95%) decreased 
significantly in MENA over the period 1990–2019 [14]. 
Another study that utilised GBD 2019 data also demon-
strated that the regional point prevalence and YLD rate 
of blindness declined by 41.5% and 41.1%, respectively, 
and the attributable rates of moderate and severe vision 
impairment decreased by 6.1% and 10.9%, respectively, 
over the period 1990–2019 [20]. Furthermore, in 2015 the 
age-standardised prevalence and YLD rate due to vision 
loss were 15,500 and 482.3 per 100,000 in the EMR, 
respectively [15]. Our study found an age-standardised 
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point prevalence of 7040 (per 100,000) in 2019 and a 
YLD rate of vision loss of 314.5 (per 100,000) in MENA. 
Although a direct comparison with our study would not 
be reasonable, due to variations in the methodologies 
used, an overall reduction in the point prevalence and 
YLD rate, relative to the previously mentioned study, 
was observed. Improvements in controlling some infec-
tious causes of vision loss, like trachoma and onchocer-
ciasis, and increases in education can partially explain 
the reduced prevalence of vision loss in the region [21]. 
Furthermore, we found that the MENA/Global YLD ratio 
was above 1 for most age groups, among both sexed, and 
in both 1990 and 2019. In support of our findings, one 
study in 2015 showed that, in comparison to the rest 
of the world, the age-standardised point prevalence of 
blindness (1000 vs. 500 per 100,000), mild vision impair-
ment (3500 vs. 2500 per 100,000) and moderate to severe 
vision impairment (4600 vs. 2900 per 100,000) were 
higher in MENA among all age groups and for both sexes 
[16]. Poor quality services and low population awareness 
of eye screening in the region and the low availability of 
medical technologies, particularly in low-income coun-
tries in MENA, could lead to the higher prevalence of 
vision loss and the substantial burden in MENA [21].

Although most MENA countries had declines in the 
point prevalence and YLD rate during the last three 
decades, there were no reductions found in Oman, 
Afghanistan and Yemen. In contrast, previous research 
reported that the biggest reductions in the point preva-
lence (26.6%) and YLD rate (16.2%), between 1990 and 
2015, were found in Oman [15]. Population aging and the 
transition from communicable to chronic eye diseases 
may be one of the reasons that there was no decrease in 
Oman’s burden from vision loss [22]. Nevertheless, future 
national and sub-national studies are needed to evaluate 
the vision loss burden in these three countries. In addi-
tion, Iran had one of the largest decreases in the point 
prevalence of vision loss in the region. Iran’s success-
ful initiatives, which are recommended to other coun-
tries, include: (1) improving community education, (2) 
implementing interventions in the social determinants 
of health and (3) increasing access to healthcare services 
[23]. At the global level, females had a higher age-stan-
dardised DALY rate of blindness and vision loss in both 
1990 (3.11 vs. 2.96 per 1000) and 2019 (2.91 vs. 2.64 per 
1000) [14]. In accordance with their findings, Fig.  1A 
shows that females had a higher age-standardised YLD 
rate in 20 of the 21 countries studied here, with Oman 
being the one exception. Previous research in the EMR 
also observed that females had a higher age-standardised 
point prevalence than males in 2015 (p < 0.001) [15]. 
There are several potential factors that might explain the 
higher prevalence of vision loss among women, including 
the longer life expectancy in females (which can result 
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Fig. 3  Ratio of the Middle East and North Africa region to the global YLD rate by age and sex, 1990 and 2019. YLD = year lived with disability. (Generated 
from data available from http://ghdx.healthdata.org/gbd-results-tool)

 

Fig. 2  Numbers of prevalent cases and point prevalence (A) and the number of YLDs and YLD rate (B) for vision loss per 100,000 population in the Middle 
East and North Africa region, by age and sex in 2019; Dotted and dashed lines indicate 95% upper and lower uncertainty intervals, respectively. YLD = year 
lived with disability. (Generated from data available from http://ghdx.healthdata.org/gbd-results-tool)

 

Fig. 1  Age-standardised point prevalence (A) and YLD rate (B) of vision loss (per 100,000 population) in the Middle East and North Africa region in 2019, 
by sex and country. YLD = year lived with disability. (Generated from data available from http://ghdx.healthdata.org/gbd-results-tool)
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in a rise in age-related ocular diseases), lower use of pri-
mary healthcare services and biological factors [24].

The current research found the age-standardised point 
prevalence and YLD rate rose with age. In accordance 

with our results, one study in 2020 found a positive rela-
tionship between the age-specific global point prevalence 
of impaired distant vision and age [5]. Moreover, glob-
ally the DALY rates attributable to different subtypes of 

Fig. 5  Age-standardised YLD rates of vision loss for 21 countries and territories by SDI, 1990–2019; Expected values based on the Socio-demograph-
ic Index and disease rates in all locations are shown as the black line. Each point shows the observed age-standardised YLD rate for each country 
during 1990–2019. YLD = year lived with disability. SDI = Socio-demographic Index (Generated from data available from http://ghdx.healthdata.org/
gbd-results-tool)

 

Fig. 4  Numbers of prevalent cases and point prevalence per 100,000 population attributable to each underlying cause of vision loss in the Middle East 
and North Africa region by age in 2019. YLD = year lived with disability. (Generated from data available from http://ghdx.healthdata.org/gbd-results-tool)
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blindness and vision loss increased with advancing age 
in both 2019 and 2020 [5, 14]. There are several genetic, 
environmental and lifestyle factors among the elderly 
that can lead to impairment in spatial contrast sensitiv-
ity, scotopic contrast sensitivity and light sensitivity and 
could increase the prevalence of vision loss in this popu-
lation [25].

Our study showed that in 2019 cataracts, refractive dis-
orders and near vision loss were the three most common 
causes of vision loss. In line with our finding, a study 
showed that other vision loss, refractive and accommoda-
tion disorders and cataracts accounted for 0.25%, 0.23% 
and 0.19% of all DALYs (out of 291 conditions) in 2010, 
and these three accounted for the largest proportion of 
DALYs among ophthalmologic conditions [26]. In 2015, 
in the EMR the largest proportion of prevalent cases in 
all age groups were from refractive and accommodation 
disorders, followed by cataracts [15]. In 2020, cataracts, 
other conditions and uncorrected refractive disorders 
were the leading causes of blindness globally [5, 21]. Their 
findings are mostly in agreement with our results and the 
minor differences could be as a result of variations in the 
reporting of different parameters or changing the codes 
and names of attributable diseases. Furthermore, in 2019 
a study showed that refractive disorders (36.9%) and 
cataracts (27.0%) contributed the largest proportion of 
DALYs attributable to blindness and vision loss in MENA 
[14]. One of the causes of the high prevalence of refrac-
tive disorders in the region is the strong inclination of 
individuals to wear contact lens instead of spectacles [8]. 
In addition, the high prevalence of vision loss attributable 
to cataracts could be due to the low number of ophthal-
mologists, or age and sex disparities in access to cataract 
surgery [27, 28]. Therefore, an interdisciplinary system is 
required for the control and prevention of blindness due 
to this easily treatable condition.

There are three groups that should be involved in 
preventive programs for vision loss, which are the gov-
ernment, private organisations and the population [8]. 
There are a number of recommendations to lower the of 
vision loss burden in MENA, which include: (1) public 
eye health education regarding childhood vaccinations 
and the need to manage ocular surface infections early; 
(2) the continuing medical education of general practi-
tioners for the management of common eye diseases to 
reduce the overloaded specialty services; (3) develop-
ment of pathways for screening and monitoring patients 
with glaucoma, cataracts or underlying conditions such 
as diabetes; (4) a reduction in the cost to the patient, 
increased access to eye healthcare services, and providing 
insurance coverage for all ophthalmology services and 
treatments; (5) building resource capacity and increas-
ing support for countries with shortages in eye health; 
and (6) controlling blood pressure, hyperlipidaemia and 

blood glucose, as well as advocating smoking cessation in 
primary care [8, 21].

In 2015, research showed that with each 0.1 unit 
increase in SDI, the age-standardised YLD rate of all 
causes of vision loss decreased by 23.9% (-26.7 to -21.2) 
in the EMR [15]. Moreover, at the global level, the rela-
tionship between the age-standardised DALYs rates of 
the different eye diseases and the SDI was broadly nega-
tive in 2019 [14]. In accordance with the two above-men-
tioned articles, we found that the age-standardised YLD 
rates decreased with increases in the SDI levels. Similarly, 
a study which investigated socio-economic disparities in 
the worldwide burden of near vision loss revealed that the 
age-standardised DALY rate had a negative correlation 
with the human development index (HDI) (standard-
ized β = −0.68, P < 0.001) [29]. In addition, in 2017 there 
was an inverse relationship found between the worldwide 
age-standardised YLD rate of vision loss attributable to 
vitamin A deficiency and HDI (r = − 0.24, P = 0.01) [9]. 
A lack of expert ophthalmologists and fully equipped 
clinics in low-income countries might delay or prevent 
early diagnosis and treatment of eye disorders, which 
may result in higher disabilities. This research represents 
the most recent effort to evaluate the burden attribut-
able to vision loss in the MENA region using modelling 
approaches. Nevertheless, it is important to acknowledge 
shortcomings when interpreting the findings that must 
be taken into consideration when reading the results. 
First and foremost, as is the case in other GBD studies, 
data sparsity, especially in low-income countries, can 
lead to bias in the reporting of results. Also, since we 
used modelling strategies for countries that had no data 
on the attributable burden, the data are based on esti-
mates rather than actual data. Secondly, we only reported 
the burden by age and sex, while other demographic fac-
tors, such as the level of education or employment, were 
not reported. Thirdly, there might be some variations in 
the definitions and diagnoses of some of the conditions 
related to vision loss. Fourthly, the measurement of visual 
acuity would be difficult for children, so the estimates for 
this population might not be reliable. Fifthly, the burden 
of vision loss was not reported at the sub-national level 
or by location of residence (i.e. rural and urban), which 
is a highly recommended addition for future GBD itera-
tions. Lastly, it would be better to access more accurate 
data and to employ a more precise definition of vision 
loss. More specifically, it might be better to use the World 
Health Organization definition for presenting vision. This 
can be considered in further GBD iterations. Moreover, it 
is important to update the burden regularly and to incor-
porate the effect of the Coronavirus disease 2019 pan-
demic on vision loss.
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Conclusions
Although the burden attributable to vision loss decreased 
over the past three decades, vision loss still causes a large 
number of YLDs in MENA. The findings of our study 
demonstrate that there is a need to implement programs 
for the management and control of refractive disorders 
and cataracts. Moreover, these programs should priori-
tise the elderly and those residing in low socioeconomic 
countries. Future research is needed to track the trends 
in vision loss over the next decades and to offer novel 
strategies for targeting the attributable burden of the dis-
ease more efficiently.
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