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Precis 
The age-standardized prevalence of vision impairment for all ages and genders decreased from 1990 to 2015 in NAME. Cataract and refractive errors were the leading causes of vision impairment in 1990 and 2015.

Abstract
Background: To assess prevalence and causes of vision impairment in North Africa and the Middle East (NAME) from 1990 to 2015 and to forecast projections for 2020.
Methods: Based on a systematic review of medical literature, prevalence of blindness (presenting visual acuity (PVA) <3/60 in the better eye), moderate and severe vision impairment (MSVI; PVA<6/18 but ≥3/60) and mild vision impairment (PVA<6/12 but ≥6/18) was estimated for 2015, and 2020.
Results: The age-standardized prevalence of blindness and MSVI for all ages and genders decreased from 1990 to 2015 from 1.72 (0.53 to 3.13) to 0.95% (0.32% - 1.71%) and from 6.66 (3.09 to 10.69) to 4.62% (2.21% - 7.33%), respectively, with slightly higher figures for women than men. 
Cataract was the most common cause of blindness in 1990 and 2015 followed by uncorrected refractive error. Uncorrected refractive error was the leading cause of MSVI in the NAME region in 1990 and 2015 followed by cataract. A reduction in the proportions of blindness and MSVI due to cataract, corneal opacity, and trachoma is predicted by 2020. Conversely, an increase in the proportion of blindness attributable to refractive errors, glaucoma, age-related macular degeneration, and diabetic retinopathy is expected. 
Conclusions: In 2015 cataract and uncorrected refractive error were the major causes of vision loss in the NAME region. Proportions of vision impairment from cataract, corneal opacity, and trachoma are expected to decrease by 2020, and those from refractive errors, glaucoma, diabetic retinopathy, and age-related macular degeneration are predicted to increase by 2020.
Keywords: North Africa and the Middle East; Blindness; Vision impairment; Cataract; uncorrected refractive error; Epidemiology
Introduction
Over the last two decades a decrease in overall age-standardised prevalence of blindness and severe to moderate visual impairment (MSVI) was recorded in North Africa and the Middle East (NAME) region.1,2 Since then, the region is in turmoil with Syria, Iraq, Libya and Yemen in a state of civil war causing untold damage to human lives and physical infrastructure, and leading to important political, socioeconomic, and demographic changes, with increased number of refugees groups and displaced populations from areas of conflicts. Recent data show that fifteen million people have fled their homes, many to fragile or economically challenged countries leading to social upheaval.3 and it is likely that vision impairment still remains a major public health problem in this region. On the other hand, other countries with more stable political and socioeconomic situation have implemented action plans for eye care built upon previous initiatives that include VISION 2020, WHO 2009 – 2013, and recently Global Action Plan 2014-2019. 4 
Estimating trends in the global burden of blindness and vision impairment is important to understand areas of unmet need and to improve planning and prioritisation of vision health policies in the NAME region.
The purpose of the current study was to assess prevalence and causes of blindness and visual impairment in the NAME region from 1990 to 2015 and to forecast temporal trends for 2020.
Materials and methods
The methodology used for the preparation of prevalence estimates for vision impairment and blindness has been published in full elsewhere 1,5,6 The methodology that includes a PRISMA checklist and flowchart have been published recently 5 therefore a brief overview is given as follows. Using data in the Global Vision Database, we estimated 1990-2015 trends in vision impairment prevalence and their uncertainties, by age and gender, for 188 countries in the 21 Global Burden of Disease (GBD) regions.7 The distribution of countries within NAME region is presented in Table 1.
	Using definitions and an analytical framework similar to that applied by Stevens and colleagues, we used statistical models to estimate the prevalence of two of the core categories of vision impairment: blindness, defined as presenting bilateral visual acuity worse than 3/60, and a moderate and severe vision impairment, called MSVI and defined as presenting bilateral visual acuity worse than 6/18 to 3/60 inclusive). 8 For the process of identification, access and extraction of data, we included data on distance vision impairment from population-based studies as identified through a systematic review. 1,8,9 This review included investigations which were published between 1980 and July 2014. Additionally, we assessed unpublished data which were identified by members of the Vision Loss Expert Group of the Global Burden of Disease Study.9   
	For the statistical analysis, we fitted two hierarchical Bayesian logistic regressions to estimate vision impairment prevalence over time - by age group, gender and country - one model for the prevalence of blindness and one model for the prevalence of MSVI. 10 We modelled hierarchical linear trends over time, allowing for region-specific trends in prevalence of vision impairment in the seven world regions.  Prevalence estimates were reported as posterior means along with 80% posterior uncertainty intervals (UI). We calculated trends, with uncertainty intervals, of age-standardized vision impairment by calculating the difference between the 1990 and 2015 age-standardized prevalence. 
	In order to estimate the prevalence of near vision impairment due to uncorrected presbyopia (functional presbyopia), we included studies where presbyopia was defined as presenting near vision worse than N6 or N8 at 40cm regardless of distance refractive status. For broad estimates of vision impairment including both distance and near presenting impairment, we only included data from those people whose best-corrected visual acuity was 6/12 (20/40) or better, so as to avoid double counting those with both distance and near vision impairment associated with non-refractive causes.  We developed a similar model to the main model used for blindness and MSVI.
	To forecast the prevalence of blindness and vision impairment to 2020, we applied our model to forecast prevalence of blindness and MSVI into the future using United Nations Population Division’s (UNPOP) forecasts to derive crude numbers affected and age-standardized prevalence. 11 Finally, for estimating the causal attribution to the blindness and vision impairment burden, we estimated the proportions of overall vision impairment attributable to cataract, glaucoma, age-related macular degeneration, diabetic retinopathy, corneal opacity, trachoma, uncorrected refractive error, and non-cause specific in 1990–2015 by geographical region and year. 1,5,10,12 
Results
In NAME region in 2015, the crude prevalence for all ages was 3.4% (80% UI 1.12 - 6.1) for blindness, 3.2% (80% UI 1.49-5.2%) for MSVI and 2.6% (80% UI 0.91 - 4.8) for mild vision impairment. 
In 2015, the age-standardized prevalence for all ages and genders was 0.95% (0.32% - 1.71%) for blindness, 4.62% (2.21% - 7.33%) for MSVI, 3.50% (1.27% - 6.32%) for mild VI, and 39.48% (2.89% - 85.42%) for presbyopia (Table 2). The all-ages and genders age-standardized prevalence was slightly higher in women than in men for all categories of vision loss.
As compared with the figures for 1990, the age-standardized prevalence of blindness for all ages and genders decreased from 1.72 (0.53 to 3.13) in 1990 to 0.95% (0.32% - 1.71%) in 2015, and the age-standardized prevalence of MSVI decreased from 6.66 (3.09 to 10.69) in 1990 to 4.62% (2.21% - 7.33%) in 2015 for MSVI.
The prevalence of blindness, MSVI and mild vision impairment in those over 50 years was substantially higher in NAME region than the global average. The same disproportion, compared to the global average, was observed for all ages. The female preponderance of blindness, MSVI, and mild VI was also recorded in people ≥50 years (Table 2).
In adults over 50 years, the country-level estimates of the crude and the age-standardized prevalence of blindness were the highest in Afghanistan and Yemen, for both men and women in 2015, whereas United Arab Emirates had the lowest crude and age-standardized prevalence (Figures 1 and 2). Crude and age-standardized prevalence of SMVI were highest in Afghanistan and Turkey in 2015, with lowest crude and age-standardized prevalence in United Arab Emirates (Figure 3 and 4).
In 2015, the total number of people blind, with MSVI and mild VI in the NAME region was estimated to be 3.47 million (1.13 - 6.27), 18.26 million (8.44 - 29.49) and 14.86 million (5.14 - 27.32) respectively. These numbers were projected to increase for each category of vision loss by 2020: 3.60 (1.12 - 6.61) million blind, 19.87 million (8.56 - 32.79) with MSVI and 16.26 million (5.35 - 30.10) with mild VI, mainly because of population growth and ageing. Similarly, the number of people with functional presbyopia in the NAME region was estimated to increase from 70.21 million (8.13 - 150.32) in 2015, to 83.13 million (9.63 - 177.90) in 2020 (Table 3).
Cataract was the most common cause of blindness in NAME and worldwide in 1990 and 2015 for all ages, followed by uncorrected refractive error. As shown in Table 4, the same trend is expected in 2020. Proportion of blindness from cataract, uncorrected refractive error, AMD and glaucoma, were lower in NAME than those reported globally in 2015; a similar distribution was projected for 2020 (Table 4). It should be noted that in 2015 the proportions of blindness attributable to diabetic retinopathy, corneal opacity and trachoma were higher in NAME than globally in 2015, a situation that was projected to remain unchanged by 2020 if there are no additional interventions.
Proportions of blindness from cataract, corneal opacity, and trachoma declined from 1990 to 2015. From 2015 to 2020, a further reduction in the proportions of blindness due to cataract (28.11% vs 26.47%), corneal opacity (4.47% vs 4.27%) and trachoma (2.62% vs 1.54%) is estimated (Table 4). Conversely, an increase in the proportions of blindness attributable to uncorrected refractive error (12.34% vs 12.42%), glaucoma (6.89% vs 6.94%), AMD (3.16% vs 3.31%), and diabetic retinopathy (1.39% vs 1.91%) was expected over the same period.
Prevalence of blindness attributed to cataract, uncorrected refractive error, glaucoma, corneal opacity, and trachoma are predicted to decrease by 2020. However, prevalence of blindness due to AMD is expected to stay unchanged and this while diabetic retinopathy is predicted to increase (Table 5). 
Uncorrected refractive error were by far the most frequent causes of MSVI in the NAME region and globally in 1990 and 2015, for all ages, followed by cataract (Table 4).
The proportion of MSVI attributable to cataract decreased from 1990 to 2015, and is expected to decrease from 2015 to 2020 (21.37% vs 19.86%) in NAME region and worldwide. The same trend is estimated for corneal opacity (1.67% vs 1.59%) and trachoma (1.90% vs 1.09%). Conversely, proportions of MSVI attributable to uncorrected refractive error (44.58 vs 45.02), glaucoma (1.62% vs 1.66%), AMD (2.16% vs 2.31%), and diabetic retinopathy (1.61% vs 2.26%) are projected to increase.
Prevalence of MSVI related to cataract, corneal opacity, and trachoma decreased from 1990 to 2015, and is predicted to further decrease by 2020. In contrast prevalence of MSVI related to uncorrected refractive error, glaucoma, AMD, and diabetic retinopathy are expected to increase (Table 5).
Discussion
This study presents regional estimates of the prevalence of vision loss for distance and near in the NAME region in 2015. It also provides, for the first time, projected temporal trends to 2020. 
Overall, age-standardized prevalence rates of blindness, MSVI, and mild VI were higher than those reported worldwide in 2015 for all-age and for ≥50 years age group in both sexes.
In 2015, in the NAME region, the age-standardized prevalence of blindness, MSVI, and mild VI in women was were higher than in men in all age groups as was the case globally. This finding is consistent with previous data reporting higher proportion of blindness in women worldwide and in NAME region, a difference that was significant in most countries due to a pattern of gender inequality in eye health.2,13,14 
Despite the progress in cataract surgery outputs that has taken place in many areas in NAME region, with improvement of cataract surgery rate, surgical techniques, and a lower rate of complications 15-19, cataract remains in 2015 the most common cause of blindness (28.11%) and the second most common cause of MSVI (21.37%). Recent data show that there are large inter-country differences in cataract surgical rate (operations/million/year) ranging from 717 (in Afghanistan) to 2924 (in Morocco).17 
In a previous study, one in three blind people was blind due to cataract, and one of six vision impaired people was vision impaired due to cataract in 2010.15 
A further decrease by 5.8% of the proportion of blindness caused by cataract is predicted to occur by 2020; similarly a decrease by 7.06% of the proportion of MSVI attributed to cataract is estimated for 2020. In addition, prevalence of cataract as cause of blindness and MSVI are predicted to decrease by 2020.
Strengthened efforts in terms of promotion, availability, and accessibility to high-volume and high-quality cataract surgery in NAME countries are needed to further improve decrease of prevalence of blindness and MSVI caused by cataract in NAME region. 
In 2015 uncorrected refractive error was the most common cause of MSVI (44.58%) and the second most common cause of blindness (12.34%). Proportions of blindness and MSVI caused by uncorrected refractive error were expected to increase by 2020. Prevalence of refractive errors as cause of blindness is predicted to decrease, however prevalence of refractive errors as cause of MSVI is expected to increase by 2020. Several school eye health programmes focused on detection and management of refractive error were established in several countries from NAME region, including Oman, Saudi Arabia, Pakistan, and Tunisia. 20 These have certainly helped reduce the burden of visual impairment from uncorrected refractive error; however, further efforts for early detection and correction of uncorrected refractive error mainly in primary and secondary school children are needed. 
Proportions of blindness and MSVI caused by glaucoma, corneal opacity, and trachoma were estimated to decrease by the year 2020. Following a similar trend, the prevalence of trachoma and corneal opacity as cause of blindness and MSVI are predicted to decrease.
In 1997, WHO launched the WHO Alliance for the Global Elimination of Trachoma by the year 2020. Thanks to this strategy, Iran, Morocco, and Oman successfully achieved elimination goals for trachoma and have moved to the surveillance phase.21,22 Enhancement of socioeconomic and sanitary status, mass drug administration of antibiotics and training of ophthalmologists and eye care personnel in trachomatous trichiasis surgery has led to a significant decrease in the prevalence of trachoma.22 Morocco, Iran, and Oman already reported to WHO the achievement of the intervention targets for the elimination of blinding trachoma as a public health problem through the specific implementation of the SAFE (surgery, antibiotics, facial cleanliness and environmental control) strategy. An Eastern Mediterranean region Trachoma Alliance Taskforce has been set up to map prevalence and support community-based interventions in countries where blinding trachoma remains a public health concern. 23,24  
Glaucoma remains an important cause of visual impairment in NAME region. Previous data showed that the glaucoma surgical rate in the Eastern Mediterranean region ranged from 30 to 68.6 surgeries/million/year, which is well below the worldwide average. 25 Continuous efforts to improve early detection and appropriate management of glaucoma are required to reduce the risk of vision loss caused by the late diagnosis and inappropriate management of this chronic disease. 26 
In contrast, both proportion and prevalence of blindness and MSVI due to AMD and diabetic retinopathy were predicted to increase by 2020 compared with 2015. This may be the result of the ageing of the population combined with an increasing prevalence of diabetes mellitus in most countries of NAME. In that respect, diabetic retinopathy is a bigger public health problem in several countries in the region than in the rest of the world.27-29 A projected surge in posterior segment disorders such as diabetic retinopathy and AMD warrant urgent development of educational programs, appropriate screening and management strategies, including promotion of telemedicine-based digital retinal imaging to reduce the risk of visual impairment.
Data from our study reveal a wide heterogeneity in crude and age-standardized prevalence of blindness and MSVI between different countries of NAME region. This may be explained by diversities between these countries in terms of size of population and economic development (Afghanistan vs United Arab Emirates for example). Although news headlines speak constantly about the unrest in many countries in this region, objective and significant progress in term of implementing prevention of blindness and MSVI activities should be noted. For example, Jordan and Saudi Arabia are replacing inflexible hospital-based programmes with comprehensive community-based screening initiatives. 23
Recently, Saudi Arabia established a 5-10 year programme that encompasses screening for retinopathy of prematurity, pre-school vision, diabetic retinopathy, glaucoma and cataract, which is being developed within existing health structures. 23 
Our study has some potential limitations with those relating to methodology covered in detail elsewhere.5 With regard to the NAME region; many country-years remained without data, or only had sub-national data.  Only 3 national studies reporting vision impairment for all ages and all causes were available; there was a particular lack of data on near vision impairment, reflected in the wide uncertainty intervals. Second, the definition of the diseases varied between the studies, especially with regards to glaucoma, which may lead to over or underestimations. Third, unidentified or “other” causes represented a significant part of the causes of blindness and MSVI. Fourth, some studies had a relatively small sample size resulting in wide uncertainty intervals. Fifth, in studies using WHO or RAAB protocol, causes such as diabetic retinopathy or glaucoma might have been further underestimated when cataract or uncorrected refractive error co-existed.30 
The strengths of our study included the addition of the most recent population-based data collected in the NAME region, which improved the geographical coverage. Corneal opacities were added to the previously used categories of vision loss instead of being part of the unidentified or “other” causes.
In conclusion, cataract and uncorrected refractive error are the leading causes of visual loss in NAME region, and are the regional priority. 
Despite progress made, as evidenced by the decline in age-standardized prevalence, efforts to increase cataract surgery and refractive services are urgently needed. In parallel, comprehensive services to manage chronic conditions such as diabetic retinopathy and glaucoma should be made available as part of universal health care coverage.
Proportions of blindness from cataract, glaucoma, corneal opacity, and trachoma are expected to decrease by 2020, and those from uncorrected refractive error, diabetic retinopathy, and AMD are predicted to increase by 2020. Particular attention and enhancement of eye care programmes in the high-risk groups for visual loss, including women, the older population, rural groups, refugees groups and displaced populations, and those with little or no education is needed in the implementation of interventions for visual impairment reduction.
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Legend of figures:
Figure 1: Ladder plot showing prevalence of blindness in men and women aged 50+ years. These are modelled estimates using prevalence figures applied to the individual populations of countries.
Figure 2:  Ladder plot showing age-standardised prevalence of blindness in men and women aged 50+ years for 2015. These are modelled estimates using prevalence figures applied to the individual populations of countries.
Figure 3: Ladder plot showing prevalence of moderate/severe vision impairment in men and women aged 50+ years. These are modelled estimates using prevalence figures applied to the individual populations of countries.
Figure 4: Ladder plot showing age-standardised prevalence of moderate/severe vision impairment in men and women aged 50+ years for 2015. These are modelled estimates using prevalence figures applied to the individual populations of countries.




Table 1. Countries in the North Africa and Middle East region. **
	Super regions
	Countries names

	North Africa and Middle East
	Afghanistan*
Algeria*
Bahrain*
Egypt*
Iran*
Iraq
Jordan*
Kuwait*
Lebanon*
Libya*
Morocco*
Palestine*
Oman*
Qatar*
Saudi Arabia*
Sudan*
Syria
Tunisia*
Turkey*
United Arab Emirates*
Yemen*


* Those for which data were available are marked with an asterisk.
** According to the Global Burden of Disease (GBD) regional classification system 7
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Table 2. Age-standardised prevalence of blindness and moderate and severe vision impairment (MSVI), mild vision impairment (VI), and presbyopia by sex and region comparing adults 50 years and older with all ages, for 2015 in North Africa and the Middle East (NAME) and World (80% uncertainty intervals are given in parentheses).
.
	
	50+
	All ages

	
	Men
	Women
	Men
	Women
	All

	Region
	Blind
	MSVI
	Mild VI
	Blind
	MSVI
	Mild VI
	Blind
	MSVI
	Mild VI
	Blind
	MSVI
	Mild VI
	Blind
	MSVI
	Mild VI
	Presbyopia*

	NAME
	3.69 (1.25 - 6.55)
	16.43 (8.30 - 25.53)
	11.54 (4.61 - 19.95)
	4.07 (1.35 - 7.30)
	17.99 (8.92 - 28.05)
	12.19 (4.85 - 21.05)
	0.90 (0.30 - 1.61)
	4.38 (2.12 - 6.95)
	3.38 (1.23 - 6.08)
	1.00 (0.33 - 1.80)
	4.84 (2.29 - 7.71)
	3.64 (1.31 - 6.57)
	0.95
(0.32 - 1.71)
	4.62
(2.21 - 7.33)
	3.50
(1.27 - 6.32)
	39.48 
(2.89 - 85.42)

	World
	1.82 (0.67 - 3.28)
	10.12 (4.85 - 16.45)
	8.33 (3.10 - 15.02)
	1.91 (0.68 - 3.49)
	10.79 (5.00 - 17.74)
	8.77 (3.23 - 15.84)
	0.46 (0.17 - 0.84)
	2.79 (1.29 - 4.61)
	2.46 (0.84 - 4.55)
	0.49 (0.17 - 0.90)
	2.99 (1.33 - 4.99)
	2.60 (0.88 - 4.85)
	0.48 (0.17 - 0.87)
	2.90 (1.31 - 4.80)
	2.53 (0.86 - 4.70)
	36.35 (17.67 - 58.75)-


*A gender breakdown for presbyopia is not presented due to data sparsity


Table 3. Estimated absolute number of people (millions) affected by blindness and moderate and severe vision impairment (MSVI), mild vision impairment (VI), and presbyopia in North Africa and Middle East (NAME) in 2015 and projections to 2020.

	
	Blind
	MSVI
	Mild VI
	Presbyopia*

	
	2015
	2020
	2015
	2020
	2015
	2020
	2015
	2020

	NAME
	3.47 
(1.13 - 6.27)
	3.60 
(1.12 - 6.61)
	18.26 
(8.44 - 29.49)
	19.87 
8.56 - 32.79)
	14.86 
(5.14 - 27.32)
	16.26 
(5.35 - 30.10)
	70.21 
(8.13 - 150.32)
	83.13 
(9.63 - 177.90)
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Table 4. Proportion of blindness and moderate and severe vision impairment (MSVI) by cause in 1990, 2010, 2015 for all ages in North Africa and Middle East and projections to 2020.
	
	Refractive error
	Cataract
	Glaucoma
	Age related macular degeneration
	Diabetic retinopathy
	Corneal opacity
	Trachoma
	Other causes/unidentified

	Blindness

	NAME

	1990
	11.91 (9.91 - 13.86)
	32.71 (25.99 - 39.65)
	6.76 (2.25 - 12.82)
	3.48 (0.38 - 8.53)
	0.75 (0.13 - 1.67
	6.65 (1.21 - 14.34)
	6.72 (6.54 - 6.90)
	31.03 (13.19 - 50.03)

	2010
	12.26 (10.42 - 14.09)
	29.18 (21.72 - 36.96)
	6.88 (2.31 - 12.93)
	1.16 (0.24 - 2.46)
	1.16 (0.24 - 2.46)
	4.72 (0.85 - 10.37)
	3.67 (3.46 - 3.88)
	38.88 (16.50 - 62.67)

	2015
	12.34 (10.50 - 14.16)
	28.11 (20.11 - 36.57)
	6.89 (2.20 - 13.16)
	3.16 (0.35 - 7.38)
	1.39 (0.27 - 2.94)
	4.47 (0.72 - 10.13)
	2.62 (2.40 - 2.85)
	41.01 (17.39 - 66.13)

	2020
	12.42 (10.59 - 14.24)
	26.47 (18.01 - 35.50)
	6.94 (2.04 - 13.57)
	3.31 (0.33 - 7.83)
	1.91 (0.34 - 4.09)
	4.27 (0.60 - 9.90)
	1.54 (1.32 - 1.78)
	43.13 (18.29 - 69.53)

	World

	1990
	19.58 (17.29 - 21.72)
	36.67 (30.11 - 43.22)
	8.66 (3.25 - 15.72)
	7.93 (2.32 - 15.54)
	0.85 (0.15 - 1.83)
	4.75 (0.80 - 10.47)
	2.78 (2.66 - 2.90)
	18.78 (7.12 - 32.87)

	2010
	20.23 (18.16 - 22.20)
	35.67 (27.74 - 43.66)
	8.48 (3.17 - 15.38)
	0.99 (0.16 - 2.19)
	0.99 (0.16 - 2.19)
	3.37 (0.58 - 7.39)
	1.54 (1.38 - 1.71)
	23.43 (8.98 - 40.83)

	2015
	20.28 (18.23 - 22.24)
	35.15 (26.40 - 44.03)
	8.49 (2.99 - 15.66)
	5.93 (1.46 - 12.18)
	1.06 (0.15 - 2.38)
	3.21 (0.50 - 7.19)
	0.97 (0.80 - 1.15)
	24.92 (9.58 - 43.36)

	2020
	20.58 (18.52 - 22.54)
	34.73 (25.04 - 44.63)
	8.43 (2.75 - 15.96)
	5.57 (1.23 - 11.72)
	1.20 (0.16 - 2.75)
	3.09 (0.42 - 7.09)
	0.40 (0.30 - 0.58)
	25.99 (9.96 - 45.27)

	MSVI

	NAME

	1990
	42.67 (36.63 - 48.00)
	25.84 (20.35 - 31.67)
	1.57 (0.47 - 3.00)
	2.44 (0.25 - 5.90)
	0.85 (0.15 - 1.79)
	2.65 (0.41 - 5.78)
	4.86 (4.73 - 5.00)
	19.13 (6.90 - 34.17)

	2010
	44.14 (39.38 - 48.34)
	22.42 (16.36 - 28.71)
	1.60 (0.48 - 3.14)
	2.21 (0.25 - 5.38)
	1.31 (0.29 - 2.76)
	1.77 (0.30 - 3.79)
	2.72 (2.55 - 2.89)
	23.82 (8.58 - 42.62)

	2015
	44.58 (39.90 - 48.71)
	21.37 (14.90 - 28.08)
	1.62 (0.45 - 3.27)
	2.16 (0.22 - 5.25)
	1.61 (0.33 - 3.39)
	1.67 (0.26 - 3.63)
	1.90 (1.73 - 2.08)
	25.10 (9.03 - 44.90)

	2020
	45.02 (40.30 - 49.15)
	19.86 (13.10 - 26.97)
	1.66 (0.41 - 3.46)
	2.31 (0.22 - 5.67)
	2.26 (0.43 - 4.83)
	1.59 (0.21 - 3.55)
	1.09 (0.92 - 1.28)
	26.22 (9.41 - 46.96)

	World

	1990
	50.80 (46.12 - 54.74)
	26.62 (21.53 - 31.78)
	2.14 (0.69 - 4.11)
	5.97 (1.63 - 11.87)
	1.03 (0.20 - 2.22)
	1.75 (0.25 - 3.81)
	1.99 (1.88 - 2.09)
	9.71 (3.03 - 18.50)

	2010
	52.12 (48.44 - 55.23)
	25.55 (19.80 - 31.54)
	2.04 (0.66 - 3.93)
	4.65 (1.21 - 9.53)
	1.21 (0.21 - 2.68)
	1.19 (0.19 - 2.55)
	1.07 (0.93 - 1.21)
	12.17 (3.87 - 23.03)

	2015
	52.34 (48.66 - 55.45)
	25.15 (18.83 - 31.76)
	2.05 (0.62 - 4.03)
	4.38 (1.05 - 9.15)
	1.30 (0.20 - 2.93)
	1.14 (0.17 - 2.48)
	0.64 (0.50 - 0.79)
	13.00 (4.14 - 24.57)

	2020
	52.61 (48.86 - 55.76)
	24.75 (17.77 - 32.12)
	2.05 (0.57 - 4.15)
	4.16 (0.89 - 8.94)
	1.49 (0.20 - 3.43)
	1.10 (0.14 - 2.45)
	0.22 (0.16 - 0.37)
	13.61 (4.34 - 25.73)







Table 5. Crude prevalence of blindness and moderate and severe vision impairment (MSVI) by cause in 1990, 2010, and 2015 for all ages in North Africa and Middle East and projections to 2020.
	
	Refractive error
	Cataract
	Glaucoma
	Age related macular degeneration
	Diabetic retinopathy
	Corneal opacity
	Trachoma
	Other causes/unidentified

	Blindness

	NAME

	1990
	0.104
	0.266
	0.056
	0.029
	0.0007
	0.062
	0.057
	0.271

	2010
	0.080
	0.182
	0.042
	0.020
	0.0008
	0.033
	0.023
	0.252

	2015
	0.076
	0.169
	0.041
	0.018
	0.009
	0.029
	0.016
	0.025

	2020
	0.073
	0.152
	0.039
	0.018
	0.012
	0.026
	0.009
	0.025

	World

	1990
	0.117
	0.206
	0.048
	0.042
	0.005
	0.031
	0.017
	0.111

	2010
	0.101
	0.173
	0.040
	0.028
	0.005
	0.018
	0.009
	0.117

	2015
	0.101
	0.172
	0.040
	0.027
	0.005
	0.017
	0.005
	0.122

	2020
	0.104
	0.172
	0.041
	0.025
	0.006
	0.017
	0.002
	0.129

	MSVI

	NAME

	1990
	1.701
	0.860
	0.053
	0.090
	0.032
	0.113
	0.172
	0.709

	2010
	1.500
	0.676
	0.047
	0.068
	0.044
	0.065
	0.083
	0.761

	2015
	1.498
	0.681
	0.047
	0.066
	0.053
	0.060
	0.058
	0.799

	2020
	1.506
	0.635
	0.049
	0.070
	0.073
	0.057
	0.033
	0.836

	World

	1990
	1.599
	0.747
	0.057
	0.160
	0.027
	0.062
	0.065
	0.297

	2010
	1.545
	0.702
	0.053
	0.119
	0.032
	0.041
	0.035
	0.352

	2015
	1.585
	0.717
	0.055
	0.115
	0.035
	0.039
	0.022
	0.383

	2020
	1.648
	0.737
	0.058
	0.113
	0.042
	0.039
	0.008
	0.415




